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BBEJAEHHUE

MaiHoCcTpoeHue SBISETCS BaXKHEHUIEH OTpacibio MPOMBIIIJIEHHOCTH.
Ero nponykuusi — MamuHbel pa3IuyHOTO Ha3HAYEHUS MOCTABISIOTCS BCEM OT-
pacisiM TMPOMBIIUICHHOCTH, CEJIbCKOT0 XO3SIMCTBA, TPAHCIOPTA, OMpPEaeIisist
YPOBEHb UX pa3BUTHS. VICKIIOUUTENHHO BaKHAS POJIb IPUHAIICKUT MAITUHO-
CTPOCHHIO B 00ecreueHur 000POHOCIIOCOOHOCTH TOCYIapCTRa.

[Iporecc co3nanust MaluHbl JeIUTCS Ha JiBa ATana. [lepBblil aTam cocTo-
UT B pa3pabOTKe KOHCTPYKIIMU MAIIUHBI C O()OPMIIEHUEM COOTBETCTBYIOIIUX
yepTexeil. Bropoit aTan 3akirovaeTcs B pa3pabOTKe U peaau3aliuu mpou3BO/I-
CTBEHHBIX MPOLIECCOB U3TOTOBJICHUS JIeTallell U COOPKU MaIINHBI, YTO COCTaB-
JsieT OCHOBHYIO 3aJlayy TE€XHOJIOTUW MAIIMHOCTPOEHHUS. DTambl CO3JaHUs Ma-
IIMHBI TECHO B3aMMOCBsI3aHbl. [[eiCTBUTENbHO, HEBO3MOXKHO pa3paboTath XO-
pOIIYI0 KOHCTPYKIIMIO MallMHbI 0€3 ydeTa TEXHOJOTUM €€ MPOU3BOJICTBA.
[IpuHATHIE TEXHOJIOTUU U3TOTOBJICHUS JeTajei U COOPKU MaIllMHbI ONpeaes-
IOT €€ Ka4eCTBO M 3aTpaThl HA MPOU3BOJCTBO. Pa3BuTHE TEXHOJOTHH MO3BOJIS-
€T MPUMEHSITh HOBBIE KOHCTPYKTOPCKHE pEIIeHUs, 00eclneunBaroe MoBbI-
IIEHME Ka4eCTBa MAIIIMHbI U CHIXKEHHUE 3TUX 3aTpart.

CoBpeMeHHOe MpeACTaBICHUE O TEXHOJIOIMMU MAIIMHOCTPOECHUS chopmu-
pPOBAJIOCH HA OCHOBE MCCJIEIOBAHUN U pa3padOTOK MHOTHUX MOKOJEHUM OTeye-
CTBEHHBIX U 3apyO€KHBIX YUEHBIX U MHKEHEPOB, CIIOCOOCTBOBABIIUX €€ CTa-
HOBJICHUIO KaK OTPaciy TEXHUYECKON HAyKH, KOTOpas 3aHUMAETCA U3yUEeHUEM
3aKOHOMEPHOCTEH, NEUCTBYIONIMX MPU U3TOTOBIECHUM MAIlMH, C IEJIbIO0 HC-
MOJIb30BAHUS TUX 3aKOHOMEPHOCTEHN JJisl 0OecneueHus TpedyemMoro KauyecTna
MaIllMH U HAUMEHBIIEH UX CeOECTOMMOCTH.

Bonbuiolt Bkiaa B CTAHOBIEHUE W PAa3BUTHUE TEXHOJOTUHU MAIIMHOCTPOE-
HHST BHeCIM oTedecTBeHHbIE yueHble b.C. bamnakmuu, B.M. Kosan, 1.M. Ko-
neco, B.C. KopcakoB, A.A. Maranun, C.II. Murpodanos, A.Il. Cokonos-
CKUI 1 MHOTHE JIPyTHE.

[Ipennaraemoe yuebHoe nmocobue mo aucuurinie «OCHOBBI TEXHOJIOTUU
MaIlIMHOCTPOECHUS» TMpEAHA3HAYEHO [ CTYJAEHTOB, OOYydYaroluxcsi IO
HarpaBJieHHI0 MoAroToBku OakanaBpoB 150700 «MammHOocTpoeHue». Yuebh-
HOE MOcoOMe OXBATHIBAET BCE OCHOBHBIC pa3feiibl 3TOM AUCUUILIMHBI U OTpa-
aeT OIBIT €€ MpenogaBanusi B TOMCKOM MOJUTEXHUYECKOM yHUBepcureTe. B
OTJINYKE OT U3IAHHBIX B MOCIEIHUE TOJIbl YYEOHUKOB U YY€OHBIX MOCOOUMN MO
yKa3zaHHoW gucummuiuae [3, 6, 7, 11, 15, 16] B npeayiaraemom y4eOHOM TOCO-



OMM JOKHOE BHUMAaHHUE YAEJIEHO PAa3MEPHOMY AaHAIU3Y TEXHOJIOIMYECKHUX
POLIECCOB U3TOTOBJICHUS JIeTajei.

B nepBoM pasnene yueOHOro mocodusi JaHbl OCHOBHBIE MOHSTHUS MalllH-
HOCTPOMTENILHOT'O TPOU3BO/ICTBA.

Bo BTOpOM paznene u3i10KeHbl MOJOKEHHUSI TEOPUU BEPOSITHOCTEN U Ma-
TEMATUYECKON CTATUCTUKU, 3HAHUE KOTOPBIX HEOOXOAMMO JJisi YCBOEHUS IO-
CJIEIYIOLINX pa3/iesioB MocoOus. 31eCh e JaHbl CTATUCTUYECKUE METO/IbI aHa-
JIM3a TOYHOCTH U3ACIUN.

B TpeTtpeM paszgene paccMOTpEHbl OCHOBBI 0a3WpOBAHMS U TEOPHUS pas-
MepHbIX 1ened. M3mokeHsl MeTOoAbpl 00ecnedeHHs] TOUHOCTH 3aMBIKAIOUIUX
3BEHbEB Pa3MEpHBIX LENeHd U METOJMKA pa3MEPHOro aHaiu3a pa3padOTaHHbBIX
TEXHOJOTUYECKUX POLECCOB U3TOTOBJICHUS IeTaleH.

UeTBepThIil pa3/ies MOCBSIIEH TEXHOJIOTHYECKOMY 00eCIeUeHUI0 CBOMCTB
Marepuallia ¥ TOYHOCTH JeTanei. 3HauuTesIbHOE BHUMAHUE yJeiaeHo (HopMu-
POBaHUIO MMapaMEeTPOB KaYeCTBA MOBEPXHOCTHOTI'O €105 AeTanell. PaccMoTpeHsl
OCHOBHBIE NMPUYUHBI 00pa30BaHUs MOTPEIIHOCTEH 00pabOTKU 3arOTOBOK, Me-
TOJIbl UX PACUETHOH OLIEHKM U MYTU CHUKEHHUA. /[aHO mpencraBieHue O Tex-
HOJIOTMYECKOW HACIEACTBEHHOCTH MPU U3TOTOBJICHUH JI€Tajei.

B nsitom pasnene nmoka3aHbl yTH NOBBILLIEHUS TPOU3BOJAUTEIBHOCTH 00-
pabOTKH 3arOTOBOK M CHUKEHUS] CEOECTOMMOCTH JAETaJIEH.

B mectom paszgene M3I0KEHbI OCHOBBI Pa3pabOTKH TEXHOJIOTMYECKUX
MPOLIECCOB M3roTOBJIEHUs AeTaneld. [Ipu 3Tom OosblIOe BHUMaHUE YAEIEHO
pa3MepHOMY aHaJIU3y MPOEKTUPYEMBIX TEXHOJOTUYECKHUX ITPOLIECCOB.

B cenpMoM paszgene paccMoTpeHa cOOpKa TUIIOBBIX COEMHEHMI eTanel,
U3JI0’KEHA MOCIIEI0OBATEIBHOCTD U COJIEP)KaHUE OCHOBHBIX 3TANOB Pa3pabOTKU
TE€XHOJOTMYECKUX IPOLECCOB COOPKH MAIlIKH.

ABTOp BbIpaxaeT riayOoKyr 0JarogapHOCTh HAYYHOMY PEIAKTOpy W pe-
LIEH3EHTaM 3a TO0JIE3HbIE 3aMEUaHUsl, a TaKkKe y4deOHOMYy Mmactepy Kadelpsl
«TexHonorusi aBTOMaTU3UPOBAHHOTO MAIIUHOCTPOUTEIHLHOTO MPOU3BOJICTBA
Tomckoro nonurexnudeckoro ynuepcutera JILA. Oronp 3a moMomsp Mpu
MOATOTOBKE PYKOMHUCH y4eOHOT0 MOCOOUS K U3IaHUIO.



1. OCHOBHBIE IOHATUA U OITPEAEJIEHUA
MAIINHOCTPOUTEJBHOTI' O ITPOU3BOACTBA

1.1. U3neaue U ero :KU3HeHHbIN IMUKJI

H30enuem Ha3pIBaeTCS MPOAYKT KOHEYHOM CTaIUU MAalIMHOCTPOUTEIHHO-
ro npou3BojAcTBa. MM MoXxeT ObITh MalInHa, cOopouHas enuHuna (y3en), 3aro-
TOBKA WUJIU JETallb.

Mawuna — 3T0 MEXaHU3M WIM COYETAHHE MEXaHWU3MOB, BBIMOJHSIOMIMX
IBUKEHUS JJ TpeoOpa30BaHus SHEPIrUU, MaTepUaJoB WM MPOU3BOACTBA pa-
60T. B HacTosiiee BpeMsi IPaKTUYECKH BCE MAILMHBI SIBISIIOTCS MEXaTPOHHBI-
MU cucTeMaMHu. MexaHuueckasl 4yacTh 3TUX CHUCTEM MPOU3BOJIUTCA HA Mallu-
HOCTPOUTENbHBIX MPEANPUATHSIX, JEKTPOHHAS — HA MPEANPUITHIX DJIEKTPOH-
HOU IPOMBIIIJIEHHOCTH.

3aeomoekoii B MalIMHOCTPOUTENILHOM MPOU3BOACTBE HA3bIBACTCS U3ZCIHE,
UCMOJIb3yEMOE JJIs1 U3rOTOBJICHHS JETall. 3aroTOBKY, OCTYNAOLIYIO Ha TIEPBYIO
OIEpaLII0 MEXaHUYECKON 00pabOTKH, HA3bIBAIOT UCXOOHOU 3A20MOBKOII.

Jlemans — 3TO W3n€NUE, U3TOTOBIEHHOE U3 OJHOPOJHOIO MO HAUMEHOBA-
HUIO U MapKe Marepuana, 06e3 npuMeHeHus: cOOpoUYHbIX onepanuil. [leransamu,
HaIlpUMeEp, SIBISIFOTCS: BAJIMK U3 OJHOrO KyCKa MeTalljia; JUTOW KOpITyC; Ijia-
CTHMHA U3 OMMETAJUIMYECKOro JIMCTa; MaXOBUUYOK U3 IIacTMacchl (0e3 apmary-
pel). [eTansimMu ABIAIOTCS 3TU K€ M3LENHS C MOKPHITUAMU (3AIIUTHBIMU WIIU
JEKOPATUBHBIMHM ), & TAK)KE U3/1€JUs1, U3TOTOBJICHHBIE C IPUMEHEHHUEM MECTHOM
CBapKH, Mailku W CKJIEHKH, Halpumep, TpyOKa, CriasHHAsl WM CBapeHHas U3
OJIHOT'O KyCKa JIMCTOBOr0 MaTepuara.

Cbopounas edunuya — 3TO U3JAEIIAE, COCTABHbIE YaCTU KOTOPOrO MOJJIe-
AT COCIMHEHUIO Ha MPEANPUATHUH-U3TOTOBUTENE COOPOUYHBIMU OINEpaLUSIMU.
COopoyHas eqMHUIIA MOYKET COCTOSITh U3 OTAENBHBIX JeTallel Ui U3 cOopoy-
HBIX €AUHUI] 00Jiee BBICOKHUX MOPSAAKOB U AeTaineid. COopoyHas eIMHHLA Iep-
BOT'0 MOPSJKA BXOAUT HEMOCPEACTBEHHO B MamMHYy. OHA MOXET COCTOSITh U3
OTIEbHBIX JETalel WK U3 COOPOUYHBIX €AMHUL] BTOPOrO MOPSAKA U JETaeH.
COopoyHas eMHMIIA BTOPOTO MOPSAKA MOXKET BKIIOUYATh COOPOUYHBIE €UHULIBI
TPETHETO NOPSAAKA U JeTanu U T. 1. COOpovHas eIMHMIA HAMBBICILETO MOPSIIKa
COCTOMT TOJIBKO U3 OTAEJIbHBIX JI€TaJeH.

Takum o06pa3zoM, cocTaB u3aeaus (MalIMHbI) MOXKET ObITh IPEACTABIEH B
BHUJIE CXEMBbI, TPUBEICHHON Ha puc. 1.1.
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KpOMe Ha3BaHHBIX BHO0OB I/IBI[C.HI/Iﬁ B MAIIMHOCTPOCHHUU PA3JINYarOT KOM-
INICKChI 1 KOMIIJICKTBI.

Wznenne

CoopouHbie
¢ JIMHHULIBI

1-ro
TopsiKa

2-10
MopsiJIKa

3-ro
MopsiIKa

JIeTaIIN

Puc. 1.1. CocTtaB MallMHOCTPOUTENBHOTO U3IEIHS

Komnnexc — 310 nBa u 6onee cneuu(pUIUPOBAHHBIX U3JENUs, HE COEAU-
HEHHBIX Ha MPEANPHUATHU-U3TOTOBUTENE COOPOUYHBIMH ONEPALUIMHU, HO MPE.-
HA3HAYCHHBIX I BHITIOJHEHHS B3aMMOCBSI3aHHBIX JKCITyaTallMOHHBIX (DYHK-
Uil (HampuMmep, aBTOMaTUYecKas JIMHUSA U3 METAUIOPEKYIIUX CTaHKOB, Oy-
pUiIbHAs YCTaHOBKA, KOpaOJb U Jp.).

Komnnexm — 310 nBa u Gonee M3Ienus, HE COCIUHEHHBIX Ha MpEANpuUs-
THUU-U3TOTOBHUTENE COOPOYHBIMU OMEPALUAMH M MPEICTABIAIOINX HAO0p U3-
Aennid, UMEIONINX 00Iee IKCIUTyaTallHOHHOE Ha3HAYEHHE BCIIOMOTATEeIbHOTO
XapakTepa (Hampumep, KOMIUIEKT 3alacHBIX YacTel, KOMIIJIEKT MHCTPYMEHTOB
U T. IL.).

W3nenus, B 3aBUCUIMOCTH OT UX Ha3HAYCHHS JEJST Ha WU3JEIHsI OCHOBHO-
ro U Ha U3JENUs BCTIOMOTaTENIbHOTO Mpou3BocTBa. [lepBrie mpeaHazHaueHbI
IUIA peasin3allii, BTOpPbIE — JIJIsl COOCTBEHHBIX HYXK] IPEANPUITHS.

COBOKYITHOCTh B3aMMOCBSI3aHHBIX MPOLIECCOB MOCIIEI0BATEIHHOIO U3MeE-
HEHUSI COCTOSIHUA U3JENHs OT (OPMUPOBAHUS UCXOJIHBIX TPEOOBAHUI K HEMY
710 OKOHYAHHUS €r0 HKCIUTyaTallii IPUHATO HA3BIBATh HCUSHEHHBIM YUKIOM W3-
Jenusl.
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Ku3HeHHBIN LUK MAIIMHOCTPOUTEIBHOTO U3JIETUs CXeMaTHYHO MTOKa3aH
Ha puc. 1.2.

N3zydenue priKa { MapxkeTunr

Hayuno-uccnenopareibckue,
OITBITHO-KOHCTPYKTOPCKHE, < OK u TP
TeXIoJorudeckue paboTel U

MPOSKTUPOBAHUE U3ICTIUS

TIpockrupoBanuc

/\

Texunueckas Texnonmoruueckas
Konctpyupoanue
MOJITOTORKA TPOM3RO/ICTRA MO/ITOTOBKA IPOU3BO/ICTBA

— ——

( WNsroroBaeHue OnbITHOrO U3aeaus

—

UcneiTanue

IIpousBoncTBO M3mETNA

HHP u xoHCTpYKTOpCKO-
TeXI0J0TIuIecKast jjopadboTka

TTpoMBITIIIERHOE TTPON3BOJICTBO

( OYHKIMOHUPOBIAHUE

Texaudeckoe 06CJIy}KI/IBaHI/Ie

Y TCKYIIM PCMOHT
DKCIulyaTauus u

YTUnm3anus u3gaciansa

Kamranoaeit peMOHT 1 YacTHIHAS
YTWINA3ALMS OTJICTbHBIX JIeTadei
1 COOPOYHEIX €IMHHUII

k Ilonuas yTuinsanusa

Puc. 1.2. )KuzHeHHbI! LUK MAaIIMHOCTPOUTEIBHOTO n3enus [12]
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Brauane npeanpusiTie U3y4aeT pbIHOK CIIPOCa Ha M3JEIINE U €ro MOTpe-
OUTENbCKUE CBOMCTBA, Jajiee BBINOJIHSAET HAYyYHO-HCCIIEIOBATEIbCKUE, OMbIT-
HO-KOHCTPYKTOPCKHUE U TE€XHOJOTHYECKHUE pabdOThl U MPOEKTUPOBAHUE KOHKY-
penTocnocodoHoro uzaenud. [lodt B 3TO ke BpeMs OCYIIECTBISAETCS KOH-
CTPYKTOpPCKasi M TEXHOJIOTMYECKAs MOArOTOBKA MPOU3BOACTBA. KOHCTpyKTOD-
CKas MOATrOTOBKAa MPOM3BOJICTBA BKIIOYAET B ce0sl pa3pabOTKy KOHCTPYKLHH
U3JIeNUsl U CO3JaHUe COOTBETCTBYIOLEH TEXHUYECKOW JOKyMEHTauuu (depre-
xel, cnenrdukanuii u T. ). TexHomornueckas noJIroToBka Mpou3BOJICTBA CO-
CTOUT B CO3JaHUM TEXHOJOTMYECKHX IMPOLIECCOB COOPKHU M3JEIMS U U3TOTOB-
JIeHUsl ero jAetajiedd, pa3paboTKe KOHCTPYKUMN M W3TOTOBJIECHUU PEXYUIUX U
U3MEPUTEIBHBIX HHCTPYMEHTOB, MPUCHOCOOJEHUN W JIPyrol TexXHOJOruye-
CKOW OCHACTKH C o(opMIIeHHEeM COOTBETCTBYIOUIEH nokymeHTanuu. [lapain-
JENBHO C KOHCTPYKTOPCKO-TEXHOJOTMYECKON MOATOTOBKOM MPOU3BOACTBA H3-
rOTaBJIMBAETCA OMNBITHBIA OOpa3el u3Jeiaus, MPOBOASTCS €ro WCIbITaHUsA, a
TaK)K€ OCYLIECTBISIOTCA HayYHO-UCCIIEI0BATENbCKHE PA0OThI C LIETbIO COBEP-
IIEHCTBOBAaHUSI KOHCTPYKLHHU OIBITHOTO 00pa3lia U TEXHOJOTHH €ro Mpou3-
BozAcTBa. [locie 3aBepHIeHNsT KOHCTPYKTOPCKO-TEXHOJIOIMYECKON MOATOTOBKH
IIPOU3BO/ICTBA HAUMHAETCS CEPUMHBIN BBITYCK U3/IEIIHS.

[Ipu skcrmyataluu U3AENHsT OCYIIECTBIISIETCS €r0 TEXHHYECKOe 00Ciy-
KMBAHUE M TEKYIIMH PEMOHT, 3aT€M KAIUTAJIbHBIA PEMOHT U YaCTU4YHAsl yTH-
mu3auus. [Ipu nocTrkeHnu neproja GU3nyecKoro WiM MOPaJIbHOTO CTapEHUS
W3JIEJINE YTUIIU3UPYIOT.

1.2. KauecTBO N3aeauii

Iloxg xauecmeom u3zdenus MOHUMAIOT COBOKYMHOCTh CBOWCTB H3JIENUA,
00yCIIaBIMBAIOIINX €T0 MPUTOAHOCTD YIOBJIETBOPSATH OMpPEACICHHbBIC MOTPeO-
HOCTH B COOTBETCTBHH CO CBOMM Ha3HAUYCHHUEM.

KadecTBO MalmmmMHOCTPOUTENBHBIX U3/ICIUNA OIIEHUBAIOT CUCTEMOW MOKa-
3aTesiel, KOTOpble OOBIYHO Pa3/IeAIoT Ha:

® [I0Ka3aTey TEXHUYECKOTO YPOBHS,

® HKCIUTyaTalMOHHBIE TTOKA3aTEIIH;

® TPOU3BOJICTBEHHO-TEXHOJIOTHUYECKHUE MOKa3aTeNH (MIIU MOKa3aTeIn
TEXHOJOTUYHOCTH KOHCTPYKIIMH).

[TokazarensiMu TEXHUYECKOTO YPOBHSA W3JCIHN SABISIOTCS: MOUHOCHb,
npouszsooumenvrocms, KIIJ[, mounocms, cmenenv mexaHuzayuu u asmoma-
mu3zayuu, IKOHOMUYHOCMb, IKOJO2UYHOCMb U T. ]I.
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K skcmityataiinoOHHBIM MOKA3aTeNsiIM KauyecTBa U3JAEIUNA OTHOCAT: HAJEK-
HOCTb; 9P2OHOMUYECKYIO XAPAKMeEpUcmuKy, T. €. CTEIEHb ydeTa KOMIJIEKca
TUTUEHUYECKUX, (PU3UOJIOTUYECKUX U JPYTUX MOTPEOHOCTEH uejgoBeKa B CH-
CTEMeE YeJIOBEK — u3zesiue (MaliuHa) — CpeJia; dcmemuiecKyro OYeHkKy, T. €. Co-
BEPIIECHCTBO XYJI0KECTBEHHOW KOMIIO3UIIMH, BHEIIHEEe O(OpMIICHUE U3JIEIUs
v JIp.

BaxelmuMm 3KCruryaTallmOHHBIM IMOKA3aTENEeM KayeCcTBa U3ECIUN SBIIS-
€TCsl HAJIEAKHOCTh. JTO KOMILJIEKCHBIN MOKa3aTesib, KOTOPBIN BKIIOYAET B ceOs
0€30TKa3HOCTb, JJOJITOBEYHOCTh, PEMOHTOIIPUTOTHOCTD U COXPAHSIEMOCTb.

Haoeowcnocms — CBOMCTBO U3J€1MsS COXPAHATh B TEUEHHE OINPEAECIIEHHOTO
BPEMEHU B YCTAHOBJIEHHBIX MPEJIENIaX 3HAYCHUS BCEX MTApaMETPOB, XapaKTEpPHU-
3YIOIMX CHOCOOHOCTh BBINOJHATH TpeOyeMble (YHKLIHMHM MPU 3aJaHHBIX pe-
KUMax U YCIOBUSX MPUMEHEHUs, TEXHUUYECKOr0 OOCTyXKUBAaHUS U TPAHCIIOP-
TUPOBAHUS.

bezomkaznocms — CBOWCTBO M3ENHSI HENPEPHIBHO COXPaHATH pabOTO-
croco0HOe cocTosiHuE B TeueHue BpeMeHu. [lokaszaTtenem 0€30TKa3HOCTH MO-
XKeT OBbITh, HAIPUMED, CPEIHSIS HapaOOTKa HA OTKA3.

Jloneoseunocms — CBOMCTBO M3MENUSL COXPAHATH PabOTOCHOCOOHOE CO-
CTOSIHME 10 HACTYIUIEHUS MPEIEIbHOTO COCTOSIHUSI MPU YCTAHOBJICHHON CH-
CTEMe TeXHUYECKOro o0cyKuBaHUs U peMoHTa. [loka3zareneM 10IrOBEUHOCTH
MOXET SIBJIATHCS, HAIPUMEP, CPEIHUN CPOK CITYKOBI.

Pemonmonpuecoonocms — CBOMCTBO M3ZENHs, 3aKIIOYAIOLIEECs B €ro
MPUCIIOCOOJICHHOCTH K MPEAYNPEKICHUIO, OTHICKAHUIO U YCTPAHEHUIO B HEM
OTKAa30B M HEHCIPABHOCTEH MyTeM MPOBEACHUS TEXHUYECKOr0 0OCTYKUBaHUS
Y PEMOHTA.

Coxpansiemocms — CBOICTBO H3J€NIHA COXPaHATH pabOTOCHOCOOHOE CO-
CTOSIHUE B TEUCHHE U TOCJI€ XpaHEHUs U (UJIK) TPAaHCIIOPTUPOBAHUSL.

[Ipoun3BOICTBEHHO-TEXHOJIOIMYECKHUE TTOKA3aTEIU KauecTBa u3ienui (mo-
Ka3aTeau TEXHOJOTMYHOCTH) OTPakaloT TEXHOJIOTMYECKYIO PallMOHAIbHOCTD
KOHCTPYKIIMU U3JIEIH.

ITon mexnonoecuunocmvio MOHUMAKOT COBOKYITHOCTH CBOMCTB KOHCTPYK-
WU U3JENUsl, ONPEACISIONIne €€ NPUCIOCOOIEHHOCTh K JTOCTHKEHHUIO OMNTH-
MaJIbHBIX 3aTpaT MPU MPOU3BOJICTBE, TEXHUUECKOM OOCIY>KUBAaHUU U PEMOHTE
JUISl 3aJTaHHBIX MOKa3aTesiell KauyecTBa, 00beMa BBINYCKA U YCIOBUHN BBINOJIHE-
HUs paboT. TeXHOJOTMYHOCTh KOHCTPYKIUI U3/IeNINA OLIEHUBAIOT KauyeCTBEH-
HO («XOpOIIO» — «IUIOXO», «PAllMOHAIBHO» — «HEPALMOHAIBHOY», «TE€XHOJO-
TUYHOY» — «HETEXHOJOTUYHO») U KOJTUYECTBEHHO.
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Hanpumep, xopryc MOAIIMITHUAKA MOXKET UMETh Pa3MYHYI0 KOHCTPYK-
uto (puc. 1.3, a, 6). Y xouctpykuuu (puc. 1.3, 6) cokpaiaercs ajiuHa oopa-
OaTbIBa€MON MOBEPXHOCTH M 3aTPaThl HA €€ MEXaHUYEeCKyl 00paboTKy, mo-
TOMY UMEHHO 3Ta KOHCTPYKIIUS SIBISIETCS palmoHanbHOW. KOHCTpYKTUBHBIN
AJIEMEHT KPBIIIKA MOXKET UMETh paszfinuHoe ucnonaHenue (puc. 1.3, 6, 2). llpu
CBEPJICHUHM HAKIOHHOTO OTBEPCTHsI BO3HHKAET HEYpPaBHOBEUICHHAS paaualib-
Has CHJIa, KOTOpasi MOXKET BBI3BaTh MOJIOMKY cBepiia. [loaTomMy panmoHaibHBIM
SBIISICTCSl KOHCTPYKTHBHOE HCIIOJIHEHHE 3JIEMEHTa KPBIIIKH, MMOKa3aHHOE Ha
puc. 1.3, 2.

OCHOBHBIMHM KOJUYECTBEHHBIMH IOKa3aTeNIMU TEXHOJOTUYHOCTH KOH-
CTPYKIIMHU U3JETUS SBISIIOTCS TPYAOEMKOCTh, MaTEPHATIOEMKOCTb U ce0eCTOu-
MOCTb.

- L
\\\VRa 2;5 \\\VRa 2;5
a 0 2

Puc. 1.3. IlpuMepsl HepallMOHAJIBHBIX U PAllMOHAJIBHBIX
KOHCTPYKLHM 3JIEMEHTOB JIeTaJIEN

Tpyooemrxocms W3TOTOBICHHS W3JENHSI TNpPEACTaBiIsieT co0Oil 3aTparbl
Tpy/Ja Ha BBINOJHEHUE TEXHOJOTMYECKUX MTPOLIECCOB €r0 U3rOTOBIICHUS.

Mamepuanoemkocms U3eNHsl — 3TO pacxoi Marepuana, HeoOX0IUMOro
Ha €ro MPOU3BOACTBO U 3KCILTYaTALUIO.

Cebecmoumocms M3LENUs BKIIOYAET B ceOsl 3aTpaTbl MPEANpPUSITHS HA
M3TOTOBJICHUE €IUHUIIBI MPOAYKIIMHU, BHIPA’KEHHbBIE B ICHEXKHOU opme.

OTtpaboTka u3eNuil Ha TEXHOJIOTUYHOCTh MTPOU3BOJUTCS MPU KOHCTPYHU-
POBaHUHU, T. €. BBINOIHAETCA KOHCTPYKTOpamH. TeXHOJIOTH, pa3padarbiBas
TEXHOJOTUYECKUE MPOUECCHl U3TOTOBICHUS U3JEINN, OCYIIECTBISIIOT MEXHO-
Jlo2u4ecKutl KOHmMpOab KOHCTPYKTOPCKOM JOKYMEHTAIlMd Ha COOTBETCTBUE
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TpeOOBaHUSIM TEXHOJOTUUHOCTH.

[lonpoOHee Bompochl 0OecneYeHus] TEXHOJIOTMYHOCTH KOHCTPYKIUI H3-
JETNA paCCMOTPEHBI B p. 6 1 7.

BaxxuenmuMm 1mokasaresieM KadyecTBa U3JECIUN SABJISAECTCA UX T€OMETpUYE-
CKasi TOYHOCTh. TOUYHOCTBH JETanu XapaKTEPU3YETCs JIOMYCKaMH pa3MepoB,
dbopMBI U pacronokeHus MoBepxHOocTed. TOUYHOCT U3eNNil XapaKTepu3yeTcs
TOYHOCTBK) OTHOCHUTEJIBHOIO JIBUKCHHS WM TMOJOXKEHHUS HCIOJHUTEIbHBIX
MOBEPXHOCTEH, KOTOpasi 3aBUCUT OT TOYHOCTH JeTajell U COOPKHU ATUX HU3JIe-
mui. Tak, HapuMep, ONHUMHU U3 XapaKTEPUCTUK N€OMETPUYECKOU TOYHOCTHU
TOKapHOTO CTaHKa SBJISIFOTCSA JIOMYCKM MMAapaJUIeIbHOCTH OCH IIIMUHJIEIA
HaIPABJICHUIO JIBMXKEHUSI CYNIOPTOB B BEPTUKAIBHOW M TOPU30HTAJIBHOU
IJIOCKOCTSX.

To4HOCTH W3AEAMH MAIIMHOCTPOCHUS HEYKJIOHHO BO3pacTaer. 3a Io-
CJIEJHUE CTO JIET OHAa BbIpocyia mpuMepHO B 50 pa3; HOMYCKH pa3MepoOB OT-
JEIBHBIX JIeTajel B HACTOSIIEE BPpEMs COCTABISIIOT 1 MKM U MeHee. ITO 00b-
SICHSIETCS KaK YBEJIMYEHUEM OBICTPOXOJHOCTH MAIIMH, TaK U CTPEMJICHHEM I10-
BBICUTb UX HAJIEKHOCTh. C MOBBIIICHHEM OBICTPOXOITHOCTH MAIllMH HEU30€KHO
BO3PACTAIOT NUHAMHYECKHE HATPY3KH HA JIETAIM U CHUXKAETCS UX JOJITOBEY-
HOCTh. YMEHBIIUTh 3TU HAarpy3Kd 4acTO MOKHO TOJIKO ITYTEM MOBBILICHUS
TOYHOCTH JAeTajied u cOopku MamuHbl. [Ipy HEM3MEHHBIX YCIOBUIX JKCILTya-
TallM¥ MOBBIIICHUE TOYHOCTH U3JICJINI yBEJIMYUBACT UX HaJEKHOCTh. Hampu-
M€p, NOBBIIIEHHE TOYHOCTH JETAJICW MAPUKOBOIO MOJIIAITHUKA U CHUKCHUE
paauansHOro 3a3opa ¢ 20 7o 10 MKM yBeJIMYUBAET CPOK CIY>KObI MOAIIMITHUKA
¢ 740 no 1200 u.

To4YHOCTH M3MIEIUN UMeeT O0JbIIOe 3HAYCHUE U JJIsl CaMOTo MpoIecca ux
npou3BoACTBa. [IOBBIIEHNE TOYHOCTH JETAIEN yBEIWYHUBAET YPOBEHb B3au-
MO3aMEHSEMOCTH W YCTpaHSAET MPUTOHKY Ipu cOopke MaimuH. [loBbiiienue
TOYHOCTH UCXOJIHBIX 3arOTOBOK CHUKAET 00bEM MEXaHWYECKOU 00pabOoTKU U
YAECWEBIISIET €€.

B mMammHOCTpOECHUN pemIarTcs 1BE OCHOBHBIE TOYHOCTHBIE 3aa4N:

® YCTaHaBIIMBAETCA HEOOXOAMMAasi TOYHOCTh MAILIMHBI U €€ JeTalel;
e o0OecneynBaeTcsl JOCTUKEHUE ATOM TOYHOCTU NPHU MPOU3BOACTBE
MAIIIVH.

[TepBas 3a1aua pemraeTcss KOHCTPYKTOPAMH, BTOPasi — TEXHOJIOTAMH.

VYcraHoBiieHHE HEOOXOIMMOW TOYHOCTH SIBJISIETCA OTBETCTBEHHBIM 3Ta-
oM B paboTe KOHCTPYKTOpoB. OHO MPOU3BOJUTCA HAa OCHOBE aHAJIU3a YCIO-
BUI pabOTHl MAlIMHBI C YYETOM JUHAMHYECKHX SIBIICHUM, ONbITa SKCILTyaTa-
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UMM MAalluH aHAJIOTUYHOTO THUIIA, T€OMETPUUYECKOr0 aHAIM3a U pacuera pas-
MEpHBIX 1IE€TEH, & TAKXKE HA OCHOBE CIEIUAIBHO MOCTABICHHBIX IKCIIEPUMEH-
TOB Y UCIIBITAHUM OTMBITHBIX 00PA3IOB U3ICIUH.

TexHomoru Jjisi TOCTUXKEHHSI YCTAaHOBJIICHHOM TOYHOCTH pa3pabaThiBatOT
COOTBETCTBYIOIIME TEXHOJOTMYECKUE IMPOLECCHl HM3TOTOBICHUS ACTalCd H
cOOpKHU MaIlvH, ONMPEesiOT HEOOXOAUMbIE METOJIBI U CPEJICTBA TEXHUUECKO-
ro KOHTPOJIS TOYHOCTH, AaHATU3UPYIOT (PAKTUUYECKYI0 TOYHOCTh U3TOTOBJICHUS
U3JIeJIUA, BBISBISIOT MPU HEOOXOUMOCTH MPUYUHBI 00pa30BaHUS HEAOMYCTH-
MBIX MOTPEIIHOCTENW MX U3TOTOBJICHUS W U3BICKUBAIOT MYTH MOBBIIIEHUS TOY-
HOCTH HU3JICIIHNH.

1.3. IIpou3BOACTBEHHBbI M TEXHOJOTHYECKH MPOLECCHI

lIpouzeodcmeennwiii npoyecc — TO COBOKYIMHOCTh BCEX JIEUCTBUM JtOACH
U OpYyJui Tpyaa, HEOOXOAUMBIX HAa TAHHOM MPEANPUITHU JJIs1 U3TOTOBJICHUS U
peMoHTa u3aenuil. OH 0XBaThIBAET: MOATOTOBKY CPEJACTB MPOU3BOJICTBA U OP-
raHu3aiuoo oO0CIyKUBaHUS Pa0OUYMX MECT; MOJyYeHUE U XpaHEHUuEe maTepua-
J0B U mosy(aOpuKaTOB; BCE CTaAUU M3TOTOBJICHUS JI€Talleid MalluH; COOPKY
W3AENUi; TPAHCHOPTUPOBAHUE MATEPUANIOB, 3arOTOBOK, JETAJIE U TOTOBBIX
W3AEIUI; TEXHUYECKUM KOHTPOJIb Ha BCEX CTAAMSAX MPOU3BOJICTBA; YIAKOBKY
TOTOBBIX U3AECIUN U IPYTUE NCUCTBHUS, CBSI3aHHBIC C U3TOTOBJICHUEM BBITYCKa-
€MBbIX U3J1eIUi. BaXXHEUIITMM 3JIEMEHTOM ITPOU3BOJICTBEHHOIO MPOIIECCA SBJIS-
eTCsl TeXHUYECKas MOJrOTOBKA MPOU3BOJCTBA, BKIIOUAIONIAs B ce0s €ro KOH-
CTPYKTOPCKYIO U TEXHOJIOTUYECKYIO MOATOTOBKY, a TAKXKE KAJICHAAPHOE IIa-
HHUPOBAHUE MPOU3BOJICTBA.

Texnonocuueckum npoyeccom Ha3bIBAKOT YaCTh MPOU3BOJCTBEHHOTO IPO-
1ecca, COoJIepyKallylo IieJieHANpaBIeHHbIC ASUCTBUSA MO M3MEHEHHIO U (WUIH)
ONPEAEICHUIO COCTOSIHMS mpeamera Tpyaa. K mpeameraMm Tpyna OTHOCSTCA
pa3IMYHbIE BUJIBI U3IECTUN.

TexXHONOrn4ecKkre MpoLEeCChl B 3aBUCUMOCTH OT COJEPKAHUS JAEATCS Ha
MPOIIECChl MEXaHUYECKOU 00pabOTKH, COOPKH, JIUThsI, TEPMHUUECKON 00padoT-
KU, HAHECEHUSI IOKPBITUN U T. JI.

JInst peanuzanuu Jr000ro TEXHOJOTHMUECKOIo Mpoliecca HeoOXoauMa co-
BOKYITHOCTh OpPYIUN TpPyJa, HA3bIBAEMBIX CPeOCm8aMu MeXHOJI02UYECKO20
ocnawenus (CTO).

CTO nensiTca HAa TEXHOJIOTMYECKOE OOOPYNOBAHUE U TEXHOJIOTUYECKYIO
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OCHACTKY. Texnonozuueckum obopyoosanuem HazpiBatoT CTO, B KOTOPBIX IS
BBIMIOJTHEHUSI ONPEACICHHON YaCcTU TEXHOJIOTMYECKOTO MPOIECcca pa3MeIlatoT
MaTepHallbl U 3aTOTOBKH, a TaKXKe CPeJCTBa Bo3AeicTBUs Ha HUX. [Ipumepamu
TE€XHOJOTUYECKOTO  O0OpYAOBaHUS  SBISIOTCA  MeTamiooOpabaTbiBaroIIKe
CTaHKH, IPECCHI, TUTEHHbIE MAITUHBI, [1€YH, TaJIbBAHUYECKUE BAHHBI U T. 1.

CTO, pononHstomMEe TEXHOJIOTHYECKOe 000pYyAOBaHUE J1JIsi BBIIIOJHEHUS
OINPEJICTICHHON YaCTU TEXHOJIOIMYECKOro MPOoLecca, HAa3bIBAIOT /mMexHoI02ude-
cKoll ocHacmkol (PeXyIUIUA HWHCTPYMEHT, IITaMIIbl, MPUCIIOCOOJICHUS IS
YCTaHOBKH 3arOTOBOK, U3MEPUTENIbHBI HUHCTPYMEHT U T. 1I.).

TexHonorn4yeckue Mmpouecchl BBINOJHAIOT Ha pabounx mectax. Pabouum
MecmoMm Ha3bIBAIOT 3JIEMEHTAPHYIO €AMHULY CTPYKTYpbl MPEANPUATHS, TAE
pa3MelleHbl pa3IMyHble UCIOJHUTENU paboT, 00CIIy)KMBAEMOE TEXHOJOTHYe-
CKoe 000pyI0BaHUE WJIM YaCTh KOHBEHEpPa, a TaKKe TEXHOJIOIMYeCKasi OCHACT-
Ka 1 (Ha OrpaHUYECHHOE BpeMs1) IPEIMETHI IPOU3BOJICTBA.

TexHonornyeckue Npouecchl ACNAT Ha oNepauuu. 1exHonocuueckoii one-
payuell Ha3bIBalOT 3aKOHUYEHHYIO YaCTh TEXHOJOTMYECKOIO IMPOLiecca, BHINOJI-
HSEMYIO Ha OJIHOM paboueM mecte. Onepalisi 0XBaTbIBAE€T BCe NEUCTBUS 000-
pynoBaHus U padboyero (pabouyux) HajJ OJAHUM WM HECKOJbKMMH COBMECTHO
oOpabaTbiBaeMbIMHU WJIM COOMpaeMbIMU 00BbEKTaMU Mpou3BojcTBa. [Ipu obpa-
0OTKe Ha CTaHKax Omepalnus BKIIOYaeT Bce ACHCTBUS paboyero, ynpaisrolle-
ro CTaHKOM, a TaK)XK€ aBTOMAaTUYECKHE JIBM)KCHMSI CTaHKa, OCYLIECTBISIEMbIE
py 00pabOTKe 3aroTOBKU O MOMEHTA CHATHS €€ CO CTaHKa M nepexoaa K 00-
paboTKe Ipyroil 3aroTOBKH.

Jlist onepanuii xapakTepHa HENPEPBIBHOCTh Pa0OTHI HaJl 00BEKTaMHU MPO-
u3BojJcTBa. [IpeAnonoxum, 4To MPOU3BOAUTCA TOKAapHas oOpaboTKa MapTHUU
CTYINEHYATHIX BAJIMKOB U3 KPYTJIOro MPOKaTa, HAPE3aHHOI'O HA 3arOTOBKH JJIH-
HOM HECKOJIBKO OOJIbIIE IJIMHBI BaJIMKOB. ECiyM KakOplii BajauK cHayajia oOTa-
YUBAIOT C OJJHOI CTOPOHBI, 3aTEM MEPEyCTAaHABIMBAIOT U 00TaYMBAIOT C APY-
roil CTOPOHBI, TO TOKapHas 00pabOTKa BaJMKOB COCTABUT OJHY ONEpPaLUIO.
Ecnu Bce BaJlMKM MapTUM CHavyajla 00TauMBaIOT C OJTHOM CTOPOHBI, @ 3aTEM — C
IpYroi, To TokapHasi 00pab0TKa BaJIMKOB COCTABUT JBE ONEPAIUU.

CopepxaHue onepauuid MOKET MU3MEHATHCS B IIMPOKHUX Mpeaesiax — OT
paboThI, BBINOJHAEMON HA OTAEIBHOM CTaHKE, A0 palOThl, BBHITOIHAEMON Ha
ABTOMATUYECKOMN JIMHHM.

HamMeHoBaHue onepanusaM JaeTcs Mo BULY TEXHOJIOTHYECKOT0 000py10-
BaHUS, HA KOTOPOM OHU BbINONHSAI0TCA. Hanmpumep, TokapHas, gppesepHas, aB-
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TOMaTHasl, MPeccoBas U T. A.

Onepany HyMepyIOT YUCIaMH psifa apudmeTndeckoil mporpeccun (5,
10, 15, ...). JlomyckaeTcs k unuciaaM J100aBIsATh ClieBa HOJIU.

Onepatys ABISETCS OCHOBHOM YacTbhIO TEXHOJIOTMYECKOTO Ipoliecca B
OpraHu3allMOHHO-3KOHOMUYECKOM OTHOUIeHUHU. Ha onepanuu ycTaHaBIUMBaIOT
HOPMBI BPEMEHH, [0 HUM OMPENEISAIOT TPYAOEMKOCTh TEXHOJIOTHYECKOTO MPO-
necca, Heo0X0UMO€E KOJIMYECTBO MPOU3BOACTBEHHBIX Pa00UYMX U MaTepUallb-
HO-TEXHHUYECKOE obOecredeHue Mpou3BojcTBa (000pyaOBaHUE, MPUCITOCOOIIE-
HUS, ”THCTPYMEHTHI U T. 1.).

Onepanuu 1easaTcs Ha yCTAHOBBI, TO3UIUU, IEPEXO0/IbI, pa00YHEe XOIbI.

Yemanog — 3TO 4acTh TEXHOJOTMYECKON ONepalyy, BBIOJIHIEMAas MpU
HEU3MEHHOM 3aKpeIUIeHHH oOpadaThiBa€MOil 3aroTOBKM WM COOMpaemMoii
CcOOpPOYHOM €TMHUIIBI.

Hanpumep, eciu Ha TOKapHOU OIEpaliuy CTYIIEHYATBIN BAJIMK 3aKPEIUIs-
eTcsl 1 00TauMBaeTCsl CHavaja ¢ OAHOM CTOPOHBI, & 3aTEM NEPEBOPAYNBACTCS U
o0TaynBaeTcs C APYroil CTOPOHBI, TO 3Ta onepauusi OyleT COCTOSATh U3 JBYX
YCTaHOBOB.

VYcTaHoBel 0003Ha4YaOT NPONUCHBIMU OyKBamMu pycckoro ajndasura (A,
b, B, ...).

llo3uyus — 3T0 PUKCUPOBAHHOE TMOJOKEHNE, 3aHUMAaEMOE HEU3MEHHO 3a-
KpEeIUIeHHOW o0pabaThiBaeMO 3arOTOBKOM MM coOupaemMoil cOOpouHOM enu-
HULEH COBMECTHO C MPUCIIOCOOJEHUEM OTHOCUTEIBHO MHCTPYMEHTA WU He-
MOJIBIKHOW YacTW OOOpYyIOBaHUS MPH BBINOJHEHUH OTMPEICICHHOW YacTu
oIrnepauuu.

Ha puc. 1.4 noka3zana cxema CBEpIWIBHOW ONEpalWH, BBIIOJHIEMON Ha
ABYXIIMHUHEIHHOM CBEPJIMIBHOM CTaHKE C MMOBOPOTHBIM cToJioM. Ha Hem mmst
YCTaHOBKH 3arOTOBOK pPa3MEIIEHO TPHU TPEXKYIAuyKOBHIX MaTpoHa. B mepBoii
no3unu (/) 3aroToBKa yCTaHABIMBAETCS B MATPOH, 3aT€M 3a CYET MOBOPOTOB
CTOJIa OHa BMECTE C MATPOHOM ITOCJIEIOBATEIbHO MEPEMEIIAETCS Ha BTOPYIO
(/I) u tpetbto (/I]) moO3ULIKM, HA KOTOPBIX COOTBETCTBEHHO CBEPIUTCS U pac-
cBepauBaeTcs orBepcTHe. [locne yero 3aroroBka BHOBb IMOMAlaeT Ha MEPBYIO
MO3UINIO, HA KOTOPON OHAa CHHMMAEeTCsl CO CTaHKa M 3aMEHSAETCS CleAyIolei
3arOTOBKOM.

Takum oOGpa3oM, HEM3MEHHO 3aKperyieHHasl 3ar0TOBKa MOCIEA0BATEIbHO
3aHMMAaeT TPH PA3NMYHBIX MMOJOXKEHHUSI OTHOCUTEIBHO HHCTPYMEHTA, T. €. OIle-
panusi COEPKUT TpU MO3UIMU. [ 0003HAUEHUS MO3ULIUN MPUMEHSIOT PUM-
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ckue ubpsl (4, 11, 111, ...).

Puc. 1.4. Cxema 00pabOTKH 3aroTOBOK Ha JBYXIIMHHACIEHOM
CBEPJIMJILHOM CTaHKE

Texnonoeuueckuii nepexod — 3TO 3aKOHYEHHAs YacTh TEXHOJOTHMYECKOU
orepalyu, BbIMOJHIEMAas OJJHUMH U TEMU K€ CPEJCTBAMH TEXHOJOTHMUYECKOTO
OCHAIICHUS MIPU MOCTOSHHBIX TEXHOJOTMUECKUX PEXXUMAX U YCTAHOBKE.

TexHOMOTHYEeCKUN MEePEeX0/l XapaKTEePU3yeTCsl OCTOSTHCTBOM MpUMEHsIe-
MOT'0 MHCTPYMEHTA, MMOBEPXHOCTEN, 00pa3yeMbIlx 00paOOTKOW WM COeAnHsIe-
MBIX TpU COOPKE, a TAKKE MOCTOSTHCTBOM T€XHOJIOTUYECKOTO PEXHUMA.

TokapHas ornepaiysi, 5CKU3 KOTOPOW MPUBEACH Ha puc. 1.5, a coaeput
nBa mepexona (o0TaunBaHNe MOBEPXHOCTH / — MEPBBIN Mepexo, 00TauynBaHue
MOBEpPXHOCTH 2 — BTOpoil nmepexon). Ilepexon, mpu kotopom oOpabaThiBaeTCs
OJIHa MOBEPXHOCTh OJTHUM MHCTPYMEHTOM, HA3bIBAIOT NPOCMbIM WU JJ1eMEH-
mapnuim. Ha puc. 1.5, 6 mokazaH 3CK13 TOKapHOW OINepalnu, BBIOJIHIEMOH 3a
OJIH TMEPEX0/l, KOI/1a OTHOBPEMEHHO 00TAaUMBAIOTCS JIBE MOBEPXHOCTHU (I U 2)
JIByMsI HHCTpyMeHTaMu. Takoi nepexoj, Mpu KOTOpoM B paboTe 0JIHOBPEMEH-
HO YYaCTBYIOT HECKOJIbKO HMHCTPYMEHTOB, HA3bIBAIOT CIOMCHBLIM NEpexo0oM
(puc. 1.5, 6).

[Tpu 06paboTke 3aroToBok Ha cTtaHkax ¢ UITY Heckosbko MOBEpXHOCTEN MO-
TyT TOCJeI0BaTeIbHO 00padaThIBATHCS OJIHUM MHCTPYMEHTOM (Hampumep, pe3-
1IOM) TIpY €ro ABMXKEHUHU 0 TPACKTOPHH, 3a/JaBa€MOIl yNpaBIsIIOIIeH Mporpam-
MoOi1. B 3TOM cityuae roBOpST, YTO BBITIOJHAETCS] UHCHPYMEHMANbHbIL NEPEXOO.

HanmeHoBaHue mepexo/lI0B YKa3bIBAETCS B MOBEJIUTEIHLHOM HAKJIOHEHUU
(00TOYUTH MMOBEPXHOCTH ..., HApE3aTh Pe3b0Yy ..., MIPOTAHYTH Ma3 ...). [lepexo-

19



Il HyMEPYIOTCS UhcIaMu HaTypainbHoro psaa (1, 2, 3...).

eb—tt—F=} e-—ft—F=}

Puc. 1.5. Dcku3bl TOKapHBIX ONEPALIMIA:
a — IPOCThIE NMEPEXObL; 6 — CIOKHBIE TEPEXOAbI

CocraB, conepkaHue U MOCJIEI0BATEIbHOCTh BBIMOJHEHUS TEXHOJIOTHYE-
CKHX MEPEXO0/I0B OMPEIETSAIOT CTPYKTYPY TEXHOJIOTMYECKON ONepaluu.

TexHomornueckas onepanys MOXeT ObITh TOCTPOEHA Ha OCHOBE KOHYEH-
mpayuy WM ouggepeHyuayuy TEXHOJIOTHYECKUX nepexoaoB. [Ipu koHIleH-
Tpaluu MepexoioB Oepalus BKIIYAET MAaKCUMaIIbHO BO3MOKHOE UX YHUCIIO.
B npenenbHOM ciiyyae TEXHOJIOTHYECKUHN MPOIECC U3TOTOBJICHUS JETalu MO-
KET COCTOSITh JIMIIb U3 OJHON TexHoyiornueckou onepauuu. [Ipu nquddepen-
[HALMY [IEPEXO0JI0B CTPEMSITCS K MUHUMH3AIMU UX YKCJIa B TEXHOJIOTUYECKOM
omepanuu. B mpenenbHOM ciiydae B COCTaB Ka)J0il TEXHOJIOTHYECKOU omnepa-
MU TEXHOJIOTUYECKOr0 IMPOIEecca H3TOTOBIEHUS JETalud MOXET BXOIUTh
JUIIb OJTUH TEXHOJIOTHUUECKUHN MEPEXO/I.

Hapsiny ¢ TeXHOIOTMYeCKUMHU BBIACIISIIOT BCIOMOTaTENbHbIE TEPEXO/IbI.

Bcnomozamenvuuiii nepexod — 3T0 3aKOHUEHHAs! 4YaCTh TEXHOJIOTHUUECKOMN
omepaiuu, cocrosimas u3 JeUCTBUN 4desioBeka U (W) o0Opy/I0BaHUS, KOTO-
pbl€ HE COMPOBOXK/AIOTCA U3MEHEHHWEM CBOWMCTB MPEIMETOB TPYyHAa, HO HEOO-
XOJIUMBI JIJIs1 BEITTOJIHEHUSI TEXHOJIOTUYECKOTO Mepexo/ia.

[IpuMepamMu BcriOMOraTeNbHBIX MEPEXOAOB SIBIISIIOTCS YCTAaHOBKA 3aro-
TOBKH, CMEHa MHCTPYMEHTA, HallpuMep, MyTeM MMOBOPOTa pe3lieiepKaTelis TO-
KapHOI'O CTaHKa U T. 1.

TexHomorn4ecKre nepexoabl pa3ieaioT Ha padoune XObl.

Pabouuii x00 — 3T0 3aKOHUEHHAs YaCTh TEXHOJIOTHMYECKOI0 Mepexojia, co-
cTosinjasi U3 OJHOKPATHOTO MEepeMElIeHUs UHCTPYMEHTa OTHOCUTEIBHO 3aro-
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TOBKH, COITPOBOKIaEMOT0 M3MEHEHHEM (OPMBI, pa3MepoOB, KauyecTBa MOBEPX-
HOCTHOTO CJIOSl U CBOMCTB 3arOTOBKHU.

IIpuem — 3aKOHYEHHAs COBOKYITHOCTh JIEHCTBUI YeIOBEKA TIPU BBIMOJIHE-
HUH TIEPEeX0/la WU €ro 4acTH, OObEAMHEHHBIX OJJHUM IIEJIeBbIM Ha3HAUCHUEM.
Tak, 1 yCTaHOBKM 3arOTOBKM B MPHUCIOCOOJIEHUE HEOOXOAMMO MOCeq0Ba-
TEJIBHO BBIMIOJHUTH CIEAYIONIME MPUEMBI: B3STh 3arOTOBKY M3 Taphl, YCTaHO-
BUTH B MPUCIIOCOOJIEHNE U 3aKPENUTH €€ B HEM.

1.4. Hopma BpemeHHu

Kak yxe ormeuanoch, TEXHOJIOTHYECKAS] OMEpalus — OCHOBHOM pacyer-
HBIN 3JIEMEHT TEXHOJIOTHYECKOr0 Iporecca. Bpems u 3aTparsl Ha BHIIOJIHEHUE
omepalu SBJISIOTCA BaXXHEHUIIUMU KpuTepusiMu ee d(PpGheKTUBHOCTU TpHU 3a-
JAHHOUW POrpaMMe BBIITYCKa U3/CIIUMN.

IIpoepammoii evinycka uzoenuti Ha3bIBAIOT YCTAHOBJICHHBINA ISl TAHHOTO
NPEANPUITUS NEPEUCHb H3TOTABIMBAEMBIX WM PEMOHTUPYEMBIX HU3JEIHUN C
yKazaHueM 00beMa BBINYCKA 3a IUIAHUpPYeMblid nepuoj BpemeHu. Ilox obve-
MOM 8blnycKa TIOHUMAKOT KOJWYECTBO WU3JEJIHUN ONPENEICHHBIX HAaMMEHOBA-
HUM, TUIIOPA3MEPOB U HUCIIOJTHEHHM, U3rOTABIMBAEMbIX WA PEMOHTHUPYEMBIX
NpeAnpUsiTUEM B TEUEHHUE IJIAHUPYEMOIo Meprojia BpeMeHu (0ObIYHO — B Te-
yeHue roga). O0beM BHINTYCKA B 3HAYUTEIIHLHOM CTENEHU OMpeeseT MocTpoe-
HHE TEXHOJIOTUYECKHUX MPOLIECCOB.

[Ipu 3amanHOM 00beMe BBINTYCKA U3JIeNMs B OOJIBIIMHCTBE CIy4aeB U3ro-
TaBJIMBAIOT MAPTUSIMH.

IIpouzeoocmeennyio napmuio 00pa3yroT U3JAeNus, 3alycKaeMble B 0Opa-
OOTKYy B TEUYEHHUE OIPEJEICHHOI0 MHTEpBaja BpeMeHU. [Ipou3BO/ICTBEHHYIO
MapTUIO WIM €€ YacTh, MOCTYNAOIIYI0 Ha pabodyee MECTO JJIsi BBIINOJTHEHUS
TE€XHOJIOTUYECKOU ONEpalh, HA3bIBAOT ONEPAYUOHHOU napmuell.

BrinmosiHeHre 11000 TEXHOJIOTHUYECKON omeparnuu TpeOyeT 3aTpaT Bpe-
MEHH paboThl 00opyHoBaHUA U pabounx. MHTepBan KajaeHAApHOTO BPEMEHHU
OT HayaJia A0 KOHIA MEPUOANYECKU MOBTOPSIOMIENCS TEXHOJIOTMYECKOUN OIle-
palyy HE3aBUCUMO OT YHMCJIa OJJTHOBPEMEHHO M3TOTABIMBAEMbBIX WM PEMOHTH-
PYEMBIX U3ENUN HA3BIBAKOT YUKIOM MEXHOI02UYECKOU Onepayuu.

HNHTepBan BpeMeHM, PaBHBIM OTHOLICHHUIO LMKJIA TEXHOJOTMYECKON OIle-
palyy K YUCIAYy OJHOBPEMEHHO M3TOTABIMBAEMbBIX WM PEMOHTUPYEMBIX U3JIE-
JUU WM PaBHBIM KaJeHIapHOMY BpeMEHH COOpPOYHOW OmNepanuu, Ha3bIBalOT
UWMYYHBIM 8PEMEHEM.
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B HeaBTOMaTH3MPOBAHHOM MPOM3BOJICTBE IITYYHOE BPEMS ONPEACISICTCS
o ¢opmyie

=1, +l, 1l T1s

tIH
rJe ¢, — OCHOBHOE BpEMs; f, — BCIIOMOIaTeIbHOE BpeMs; f . — BpeMs o0ciy-
’KMBaHUS paboYero MecTa; ¢, — BpeMsl Ha JIMYHbIE TOTpeOHOCTH paboyero.
OcHosHoe 6pems 3aTpayuBaeTCs Ha M3MEHEHUE W (WiIM) MOocieayroliee
OTIPEJICIICHUE COCTOSIHUS TpeaMeTa TpyJa. ITO BpeMsl MOXET ObITh MaIllWH-
HBIM, MAlTMHHO-PYYHBIM WM PYYHBIM. OCHOBHOE BpeMs ISl KaXKJIOTO Iepe-
X0J1a HaxXoAsT 1o ¢hopmyIie
;- Li
° S

M

b

rine L — pacuetnas amuHa oOpaboTKM (AJMHA TIEpeMENICHUs MHCTPYMEHTA,
MM); i — 4MCJIO paboYuX XOAOB B JAHHOM Iepexone; S, — Iojadya MHCTPY-

MEHTa, MM/MHMH.
[Ipu pyuHOM MOJBOJIE UHCTPYMEHTA K 3arOTOBKE

L=Z+IBP+ICX,

rae / — nnnHa oOpabaThiBaeMoil MOBEPXHOCTH; [y, [, — JIUIMHA Bpe3aHUs U

CX0J1a MHCTPYMEHTA COOTBETCTBEHHO.
[Ipu aBTOMaTHYECKOM 1K€ OOPaOOTKH

L:I+IBP+ICX+IM,

rac ZHH — JUIMHA IMOABOJIda MHCTPYMCHTA K 3aIrOTOBKC IJIA MCKIIFOUCHUS yapa B

Hayasie 00paboTKH.

Jmunay [ ompenensioT Mo Y4epTeKy 3aroTOBKH, JJIMHY TOJBOJA U CXOAa
MPUHUMAKOT paBHOW | MM. 3HaueHUE IJIMHBI BPE3aHUSI UHCTPYMEHTA HAXOIAT
13 reoMeTpudeckux cooTHomeHuil. [Ipu mpomonbHOM ToueHuu (puc. 1.6, a)

pr =1ctgQ, rae ¢ — riyOuHa pe3aHus; (p — [JIaBHBIN yrod B miaHe pe3ua. [lpu
CBEpPJICHUH CTAHIAPTHBIM CIIMPATbHBIM cBepiioM (puc. 1.6, 6) [y, ~0,3d,, rae

d, — nuametp csep:a. [Ipu dppesepoBanuu nasa quckoBoil Gppesoit (puc. 1.6, 6)

L, =Jt(dy —1) , Tnie d, — nuametp dpesb.
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Puc. 1.6. Cxembl onpeiesnieHus: pacu€THON JITTMHBI MIEPEMEIIICHUS
MHCTPYMEHTA IIPH MPOJOJIBHOM TOUYEHUH (a), cBepiieHuu (0)
1 (pe3epoBaHMH I1a3a TUCKOBOM (pe3oii ()

Bcnomocamenvrvim épemernem Ha3pIBAIOT 4acTh MITYYHOTO BPEMEHH, 3a-
TpauMBACMYI0 HA BBHITIOJIHCHUE TTPUEMOB, HEOOXOAUMBIX 11 OOSCTICUCHUS HU3-
MEHEHUS M TIOCIICYIOIIETO OMPEAeNICHNs COCTOSIHUAS TIPEeIMETOB Tpyaa. Bermo-
MOTaTeILHOE BpEeMsI 3aTPAYMBACTCSA HA YCTAHOBKY, 3aKpEIICHUE U CHATHE 00-
pabaTpiBaeMOl 3aTrOTOBKHM WJIM COOMpAaeMO 4YacTH W3JCNUs, YIpaBICHUEC Me-
XaHU3MaM# O0OpPYAOBAaHUS, MTOABOMI W OTBOJ PEXKYIETO0 MHCTPYMEHTA, U3Me-
peHne oOpabaThIBaeMOil 3aroTOBKM W T. I. BcmomoratenbHOe BpeMsS MOXKHO
OTIPEJICTATh KaK CYMMY BPEMEHU BBITIOJIHCHHS BCEX BCIIOMOTATEIBHBIX TIEpe-
XOJIOB, BXOJAIINX B OIepaluio. Bpems, 3aTpaunBaeMoe Ha BBINOJHCHHE i-T'O

BCIIOMOTaTCJILHOTO IIepexoaa I npcacCTaBIAOIICTO coboi COBOKYIIHOCTb m

Bi ®
IIpUEMOB, COCTABJIACT

J:

tBi = ZtBj s

J=1
rae f,; — Bpems, 3aTpavynBacMOe Ha BBHIIOJIHEHHE /-0 npuema. Bpems BbIo-

HCHHUA KaXIOI0 IIpHueMa YCTAHABJIMBAIOT IIO HOPMATHMBAM BCIIOMOI'aTCJILHOI'O
BPCMCHH, KOTOPBIC YUHUTBIBAIOT KOHKPCTHBLIC YCIIOBHA OCYHICCTBIICHUA OIICpa-
ou.

CYMMy OCHOBHOI'O M BCIIOMOI'aTCJIbHOI'O BPCMCHHU HA3BIBAKOT onepamiue-
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HulM 6pemenem (. llpudeM B 7, BKIIIOYAIOT TOJBKO 4aCTh BCIIOMOIATEIbHO-

ro BpEMEHHU, KOTOpasl He MepeKpbIBaeTCd OCHOBHBIM BpemeHeM. Hampumep, B
CBEPJIWJIBHON OIEpallvy, TIOKa3aHHOW Ha puc. 1.4, ycTaHOBKa, 3aKpeIUIEHUE U
CHSITUE 3arOTOBOK MPOU3BOJUTCS BO BpeMsl UX 00pabOTKHU B pabOUMX MO3UIIM-
ax I v 111, mo3TOMYy 3aTpaThl BpEMEHU Ha 3TU JEUCTBUS HE CIEAYET BKIKOYATh
B ONEPATUBHOE BpEMHI.

Bpems obcenyorcusanusn paboue2o mecma — 3TO 4acTh LITYYHOIO BPEMEHU,
3aTpadynBaeMasl UCIOJIHUTENIEM Ha NOJJEPKAHUE CPENCTB TEXHOJIOIMUECKOTO
OCHAILIEHUs B pabOTOCIOCOOHOM COCTOSIHUM M YXOJ 32 HUMHU U pabouuM Me-
ctoM. [IpuHATO pasnnuuaTh BpeMsi TEXHUYECKOTO 7. U BpeMsl OpraHU3aluOHHO-

ro oociaykuBaHus [, ., T. €. CYUTATh

opr >
t06c = tT + topr'

Bpems mexnuueckozo obcnyscusanus 3aTpaunBacTCsl HA CMEHY 3aTyITUB-
IIeTOCsI MHCTPYMEHTA, MOJHANTAIKY 000pyI0BaHUs, YOOPKY CTPYKKH M3 30HBI
oOpabotku. Ero 6epyt B mporieHTax (10 6 %) OT onepaTUBHOTO UM OCHOBHO-
ro BPEMEHH WJIM MPUHUMAIOT I0 HOPMATUBAaM B 3aBUCHMOCTH OT BHJIa BBIMOJI-
HSEMBIX PaboT.

Bpems opeanuzayuonnoco obcnysicueanusi BKIOUAET B ce0s 3aTpaThl
BPEMEHHU Ha TMOATOTOBKY pabo4yero Mecra K Hadaidy padoOThl, €ro YOOpKY H
CMa3Ky CTaHKa B KOHIIE CMEHBI M JAPYTHE aHAJOTUYHBIC NEUCTBHS B TCUCHHE
CMEHBI. DTO BpeMsi OepyT B MpolleHTax oT onepatuBHOro BpeMenu (0,6...8 %).

Bpems na nuunvie nompebHocmu 3aTpauynuBaeTCs 4EJIOBEKOM Ha YAOBIIC-
TBOPCHHE JIMYHBIX MOTPEOHOCTEH W MPU yTOMUTEIBHBIX pabOTax Ha OTIBIX.
OTo Bpemsi Takke OepyT B MPOIEHTaX OT OMNEPATHBHOTO BPEMEHH (OKOJIO
2,5 %).

B npakTrueckux pacdeTax MITYYHOE BPEMS BBIUUCISIOT MO YIPOIIEHHOMN
bopmyne

a+B+yj

ty =t (1 +
100

rae o, B, Y — NpoleHTHAs OISl COOTBETCTBEHHO BPEMEHU TEXHUYECKOTO 00-
CILy’>KUBaHHUs, OPraHU3allMOHHOTO OOCITYKMBAHWS M BPEMEHU Ha JIMYHBIE I10-
TpeOHOCTH OT ONEPATUBHOTO BPEMEHH. 3HAUCHHS O, 3 ¥ Y NPUHUMAIOT IO

HOPMAaTUBAM.
[Ipu ucnonb30BaHUM aBTOMAaTHYECKOTO OOOPYIOBaHMS IITYYHOE BpeEMs
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ONpeesIoT 1o Gopmyiie

a
ty =t 1+—1.
( 100)

[Ipu 00paboTKe 3aroTOBOK MApPTUSIMU HAXOASAT HOO20MOBUMENbHO-

3aKaoYumenvHoe epems t ., moJ KOTOPbIM TOHUMAIOT UHTEPBAJ BPEMEHHU, 3a-

3 °
TpauMBaeMblii Ha MOATOTOBKY HMCIOJHUTENS WIM WCIOIHUTENEH U CPEeICTB
TE€XHOJOTMYECKOTIO OCHAIIEHHS K BBIMOJHEHUIO TEXHOJIOTHYECKOM onepaluu 1
MPUBEACHUIO 3TUX CPEJCTB B MOPSAJOK MOCIE OKOHYAHUSI CMEHbI U (MJIK) BbI-
MOJIHEHUS TaHHOM olepanuu AJid MapTUu npeaMeroB Tpyaa. IloaroroBurens-
HO-3aKJIIOUYMTEIBbHOE BpeMs 3aTpayuBaeTcs paboyuM Ha O3HAKOMIIEHHE C 4Yep-
TEXOM M TEXHOJOTMYECKOU NOKyMEHTaIMeH, MOJATOTOBKY U HallagKy o0opy-
JOBaHMs, UHCTPYMEHTOB U MPUCIOCOOTIEHUH, CHATUE U CAa4y MHCTPYMEHTOB
U MIPUCIIOCO0JIeHH TTocsie 00pabOTKU MapTHUU 3aTOTOBOK.
Bpemst 00paboTku napThM 3aroTOBOK Ha AAHHOW ONEpaLMK COCTaBIISAET

L, =t,+t,n,

1 — YUCJIO 3arOTOBOK B IMAPTHUHU.
OrnpeneneHue 3aTpar BPEeMEHU Ha BBIMIOJIHEHUE OTACJIbHBIX TEXHOJIOTH-
YECKUX OMNEpalnidi ¥ TEXHOJOTHYECKOIr0 MpoLecca B UEJIOM SIBISETCS OJAHOU U3
BXHEHUIINX 3aJa4 MeXHOI02U4ecKo20 HOPMUPO8AaHusl, TOJ KOTOPbIM NOHH-
MalT YCTAHOBJICHHE TEXHUYECKM OOOCHOBAHHBIX HOPM pacxoja MpOU3BOI-
CTBEHHBIX PECypcoB (pabouero BpeMeHH, MaTepUaiOB, HHCTPYMEHTOB U T. 1I.).
Hopmoii épemenu Ha3bIBalOT PETrJIAMEHTHPOBAHHOE BPEMS BBIOJIHEHUS
HEKOTOpPOTro o0bema paboT B OMpEACICHHBIX MPOU3BOJICTBEHHBIX YCIOBUSX
OJIHUM WJIM HECKOJbKUMU UCTIOTHUTENIIMU COOTBETCTBYIOIEH KBaTU(DUKALINY.
[IpuHATO pa3nuyaTh HOPMBI: IMITYYHOTO, ONEPATUBHOrO, OCHOBHOTO,
BCIIOMOTaTEIbHOTO U MOATOTOBUTENIbHO-3aKIIFOUUTEILHOTO BPEMEHH.
Ecnau w3nenust m3rotaBiMBalOTCS HENPEPHIBHO, TO B KAYECTBE HOPMBI

Bpemenn H,, Ha omepanuo nCnonb3yr0T HOPMY IITYYHOTO BDEMEHH 1, , T. €.

H,  =¢

Bp I

Ecau N3OSN U3roTaBIIMBAIOT IIAPTHUAMH, TO B KAYCCTBC HOPMBI BpEMCHU

HBp Ha OIlepalUI0 IPUHUMAIOT CyMMY HOPMBI LITYYHOIO BPEMEHHU £, U HOp-

Mbl ITOATOTOBUTCIIbHO-3AaKIIIOYHUTCIBHOI'O BPCMCHU t KOTOpasd IPpUXOAHUTCA

m?>

Ha OAHO M3ACIINC IIapTHUH, T. €.
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Hy,=t,+ 1“—3.
n

Bennuuny, 00paTHYI0 HOpME BPEMEHH, Ha3bIBAIOT HOPMOU BBIPAOOTKH.

Hopma evipabomxu — 510 periiaMeHTUPOBAHHBIA 00BEM PabOTHI, KOTOpast
JI0JIKHA OBITH BBHIITOJIHEHA B €IMHUILY BPEMEHH B OIIPECICHHBIX OpPTraHU3aIlu-
OHHO-TEXHHYECKHUX YCIIOBUSAX OJHUM WJIM HECKOJIHLKHUMH HCITOJIHHTEISIMH CO-
OTBETCTBYIOIICH KBanudukaruu. Hopma BBIpaOOTKH MOXKET BBIPaKAThCS,
HaIpUMep, YMCJIOM 3arOTOBOK, KOTOpPBIE JTOJDKHBI OBITH 00paOOTaHBI 3a €/IH-
HUIy BPEMCHH.

Jy1st onipeiesieHust HOPMbI BDEMEHHU HCITOJIB3YIOT TPH METOA:

® METOJ TEXHUYECKOTO pacyeTa o HOpMaTHBaM;

® METOJ| pacueTa Ha OCHOBE H3Yy4YCHHUs 3aTpar paboyero BpeMEHHU
HaOJIIOJECHUEM;

® METOJ] CPaBHEHHS M pacyeTa M0 YKPYMHECHHBIM THIIOBBIM HOPMaM.

HopMy BpemMeHM yCTaHaBIMBAaIOT Ha OCHOBE aHAJIM3a COJICP)KAHUS JCH-
CTBUH pabOYero W TeXHOJIOTHYECKOTO 00O0PYAOBaHUS MPHU €r0 HAWBBITOJTHEH-
IIEM UCTIOJIb30BaHHH.

[Tpu mepBOM METOAEC HOPMY BPEMEHH Ha OTICPAIMIO OTIPENIEIISIOT pacyeT-
HBIM TYTEM IO 3JIEMEHTaM C WCIOJIb30BaHMEM HOPMATHUBOB, KOTOPHIE TPE/I-
CTaBJISIIOT COOOM PaCYETHYIO MPOIOKUTEIBHOCTD BBITIONHEHUS dTUX DJIEMCH-
ToB. [Ipr BTOpOM MeTO/Ie HOPMY BPEMEHH YCTaHABIWBAIOT Ha OCHOBE M3yUe-
HUS 3aTpaT pabodero BpeMeHH HaOJIIOICHUEM HETOCPEICTBEHHO B IMPOW3BO/I-
CTBEHHBIX yCIOBUAX. [IpUHATO pa3nmuuaTh ABa OCHOBHBIX CIOCO0A M3yUCHHS
3aTpaT paboyero BpeMEeHHU HAOIIOICHUEM: XpoHoMempadic u pomozpaghus pa-
bouezo Ous. C TMOMOIIBIO XPOHOMETPaKa M3YYarOT 3aTPaThl BPEMEHU Ha BhI-
MOJIHCHUE PYYHBIX M MAIIMHHO-PYYHBIX JJIEMEHTOB OIepanuu (HampuMmep,
BPEMEHH, 3aTPAaYMBACMOr0 HAa YCTAHOBKY W 3aKPETUICHHE 3arOTOBKH) IS
YCTaHOBJICHHSI IX HOPMAJIBHON MPOJIOJKUTEIEHOCTH, a TAKXKE JIUI pa3padOoTKu
Ha ATOW OCHOBE COOTBETCTBYIONIUX HOpMaTuBOB. DoTorpadus pabouero mHS
BKJTFOYAET B ce0s1 M3MEPEHHE BCEX 3aTpaT pabodyero BpeMeH! B TECUYCHUE CMEHBI
WJIM HECKOJBKUX CMEH. Ee OCHOBHOE Ha3HAaYeHUE — OMPEICTUTh OTepH pabdo-
9Yero BPEMEHH, YCTAHOBUTH BpeMs Ha 0OCITy)XKUBaHUE pabovero Mecra u repe-
peiBBL. [Ipu TpeTheM MeTO[e HOPMY BPEMEHH OMPEEISIOT MPUOIMKEHHO 0
VKPYITHEHHBIM THUIIOBBIM HOPMAaTHBaM, KOTOpPBIE pa3padaThIBAIOT Ha OCHOBE
COTIOCTABJICHUS U pacdeTa TUTIOBBIX OTIEPAITHiA.
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1.5. Tunsl NPOU3BOACTB B MAIIMHOCTPOCHUH

B 3aBucumoctu 0T morpeOHOCTEH pas3inyHble U3JENIUS MALIMHOCTPOU-
TEJIBHOTO IMPOM3BOACTBA MU3rOTABIMBAIOT B Pa3IMYHbIX KoiuuecTBax. OHU
U3/eN1s Ha NPEINpHUSITUU U3rOTABIUBAIOT B OJHOM JK3eMIULIpe, ApYyrue —
COTHSIMU ThICAY LITYK.

B 3aBucuMOCTH OT HOMEHKIATypbl U 00beMa BBIYCKA U3JEIUN pa3iu-
YalOT TPU OCHOBHBIX THUIIA MPOU3BOACTBA: €MHUYHOE, CEPUIHOE U MACCOBOE.
CepuiiHoe npou3BOACTBO JEIAT Ha MEJIIKOCEPUIHOE, CPEeHECEPUITHOE U KPYTI-
HOCEpUMHOE.

Tun npousBoAcTBa ONPEAETAIOT IO K03¢hPuyuenmy 3axpenieHus onepa-
yuii kyy, KOTOPBIA MPEICTABIAET COOOH OTHOIICHUE YHCIA BCEX PA3JIMYHBIX

orepaluii, BHIMOJHEHHBIX WIN MOJICKAIINUX BHITIOJHEHUIO B TEUCHUE MECSIIA,
K yucny pabouux mecT. Jpyrumu cioBamH, 3TOT KO3(P(PUUMEHT yKa3bIBaeT
CpellHEe YMCIIO ONepaluid, BHIOJHEHHBIX WM MOAJEKAIIUX BHIIOJHEHUIO Ha
oIHOM paboueM MmecTe B TeueHue Mecsna. Koagduiument 3akpermienus onepa-
LMIA COCTABIIAET: 11 MACCOBOrO MPOU3BOJACTBA — |; Il KPYMHOCEPUUHOTO —
ot 1 no 10; nnsa cpennecepuiinoro — ot 10 m1o 20; a1 MEJIKOCEPUUHOTO — OT
20 1o 40; niasg equauaHOro — oT 40 1 Ooee.

Eounuynoe npouszeoocmeo XapakTepU3yeTcs MajbiM O0ObEMOM BBIYyCKa
OJIMHAKOBBIX U3JI€JINi, MIOBTOPHOE U3TOTOBJICHUE U PEMOHT KOTOPBIX, KaK Mpa-
BUJIO, HE MpeaycMaTpuBaercs. [Ipoaykuus eIMHUYHOro MpOU3BOACTBA — Ma-
IIMHBI, HE HMEIOUIUME MIMPOKOro MpUMEHEHHs (OMbITHBIE 00pa3libl MAIlMH,
KpPYIIHbIE TUAPOTYPOUHBI, YHUKAJIbHbIE METAIOPEIKYIIUE CTAHKHU, MPOKATHBIC
CTaHbI U T. [1.).

XapakTepHbIM MPU3HAKOM E€JUHUYHOIO MPOU3BOJICTBA SIBJISIETCS BBITMOJ-
HEHHE Ha paboyux MecTax OOJBIIOro YKucia pa3HOOOPa3HbIX OMepaluii, KOTo-
pble MOT'YT BOOOILIE HE MOBTOPATHCA. B CBS3M ¢ 3TUM €IMHUYHOE NMPOU3BOJ-
CTBO JIOJI’KHO ObITh OYEHb TMOKKUM. B eIMHUYHOM MPOU3BOJCTBE UCHOJIB3YIOT
YHUBEpCAIbHOE O0OpPYAOBAHUE U CTAHIAPTHYIO TEXHOJIOTMYECKYIO OCHACTKY.
O06opyaoBaHUe B 1IeXax pacHoJiaraloT Mo ero TunaM (y4acToK TOKapHbBIX CTaH-
KOB, YYaCTOK (ppe3epHBIX CTAHKOB M T. A.). T€XHOJOTHYECKHE POLECCHI U3T0-
TOBJICHUS W3JIETUH, KaK MpaBUJIO, AETAIBHO HEe pa3pabarbkiBatoTcsa. Keanudu-
Kalusi OCHOBHBIX pa004YuX B €AMHUYHOM ITPOU3BOJICTBE BHICOKASI.

Cepuiinoe npouzeo0cmeo XapaKTepU3yeTcsl U3rOTOBICHUEM WM PEMOH-
TOM HW3AEIUN MEPUOJUYECKH MOBTOpSOMMMUCA maptusmu. [Ipoxykuuen ce-
PUHHOIO MPOU3BOACTBA ABJISIIOTCS MAllMHbI YCTaHOBUBIIEroCs TUMNa (MeTas-
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OpeXyllue U AepeBo0OpadaThIBaIOIME CTAHKHU, HACOChI, KOMIIPECCOPHI, aBUa-
[UOHHbIE JBUTATEIH M T. II.), BBIIYCKa€Mble B 3HAYUTEIBHBIX KOJUYECTBAX.
DTOT TUI TPOU3BOJICTBA SIBISIETCS HauOosee pacnpoctpaHeHHBIM (75...80 %
BCEX M3JIETUN MAIIMHOCTPOEHHUS MPOU3BOAUTCS B YCIOBUSAX CEPUHHOIO MpO-
U3BOJICTBA).

XapakTepHbIM MPU3HAKOM CEPUIHOTO MPOU3BOJCTBA SIBJSETCS BBINIOJIHE-
HUE Ha pabOYMX MECTaX OTHOCUTEIbHO HEOOIBIIOr0 YKCiia MePUOANUECKH MO-
BTOPAIOLIUXCA onepaluii. B cepuiiHOM POU3BOACTBE UCIIOIB3YIOT KaK CIELHU-
albHbIE CPEACTBA TEXHOJOTMYECKOrO0 OCHAIIECHMS, TaK M YHHUBEpCAJbHBIE.
O6opyoBaHue B I€Xax pacroyiaraloT Mo XOAy TEXHOJOTMYECKOro mpouecca
WIM 10 ero Tunam (MeJIKOCepHilHOe MpOU3BOACTBO). TexHomornueckue mnpo-
LIECChl B CEPUIHOM MPOMU3BOJCTBE pa3zpadaTeiBatoTcs noApooHo. Keanuduka-
L[Ms1 OCHOBHBIX pa0OUYMX B LIEJIOM HIXKE, YEM B €IMHUYHOM MPOU3BOJICTBE, HO
ocTaeTcs BBICOKOM, HapuMep, npu padore Ha crankax ¢ YITY.

Maccosoe npouzsoocmeo xapaktepusyeTcs 00JbIIMM 00bEMOM BbIMYyCKa
U3JIeNUi, HENpPEephIBHO H3rOTABIMBAEMbIX WM PEMOHTHUPYEMBIX MPOIOJIKH-
TEIbHOE BPEMs, B T€YEHUE KOTOPOTO Ha OOJBIIMHCTBE pabO4YUX MECT BBIMOJI-
HseTcsa onHa onepauus. [Ipoaykuued MaccoBOro Npou3BOJICTBA ABIIAIOTCS U3-
JIeJHsI, PACCUMTAHHbIE HA IIMPOKUI Kpyr notpedurenei (J1erkoBble aBTOMOOU-
JH, TPAKTOPBI, IEKTPOJBUTaTEIH HEOONBIION MOIIHOCTH, MOJUIMIHUKHA Ka-
YeHUs u T. 11.).

B MaccoBOM Npou3BOACTBE MPUMEHSIOT CHELUAIBHOE BBICOKOIPOHU3BO-
IUTENbHOE 000pPYIOBaHWE M TEXHOJOTMYECKYI0 OCHacTKy. OOopynoBaHUE B
1exax, Kak MpaBuiIo, paclojiaraloT CTPOro Mo XOoAy TEXHOJIOTMYECKOIo Mpo-
necca. TeXHOJOrMYecKre MpoLecchl B MAaCCOBOM IPOU3BOJCTBE pa3paldaThl-
BalOT CaMbIM JIeTalIbHbIM OOpa3oM. KBanudukaius OCHOBHBIX paboyux B Iie-
JIOM HEBBICOKAs, HO TPEOYIOTCS BBICOKOKBAIU(PUIIMPOBAHHBIE HATATUUKH.

JleneHue MpoU3BOACTBA HA TUIIBI B U3BECTHOM MeEpE SIBISETCS YCIOBHBIM
U MPOU3BOJUTCS MO NpEeBAIMPYIOLIEMY MpPOU3BOACTBY. Hampumep, Ha non-
IIMITHUKOBOM 3aBOJIE€ NMPOMU3BOJCTBO MOJUIMIIHUKOB SIBJSIETCS MaccoBbIM. B
PEMOHTHOM € LI€X€ 3aB0/Ia UMEET MECTO €AMHUYHOE IPOU3BOJICTBO.

B MammHOCTpOEHHH NPUMEHSIOT JIBa METO/a palbOThl: NOMOYHbIL U He-
nomounsi. [10TOYHOE MPOM3BOJACTBO XapaKTEPU3YETCs PACIOI0KEHUEM 000-
PYIOBaHUsS B OCIEJOBATEIIbHOCTH BBIIIOJTHEHUS ONEPaLid TEXHOJIOIHYECKOT O
Ipolecca ¥ ONpeaeIeHHbIM HHTEPBAJIOM BBIITYCKa u3aenuil. MaTepBan Bpeme-
HU, Yepe3 KOTOPHI MEePUOIUYECKH TPOU3BOAUTCS BBITYCK W3JE€IUN WIN 3aro-
TOBOK OIPEIEJIECHHBIX HaUMEHOBAaHMI, THIOPAa3MEpPOB W HCIIOIHEHUH, Ha3bl-
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BAaKOT mAaKkmom 6blnycKa
1, =600, /N

rae @, — nelicTBUTENBHBIA (OHI BpeMEHH pabOThl 000PYA0BAHUSA B IJIAHUPY-

eMoM Tmiepuoe (roj, Mecsil, CyTKd, CMeHa), 4.; N — 00beM BBIITYCKa 3a 3TOT
Ke TIepUo.

Homunanbhblii TO0BOM (DOHJ BpeMeHH paboThl 00OpPYIOBAHMS COCTaB-
asier 2070 yacoB npu pabote B oHy cMmeHy, 4140 yacoB mpu pabote B JBE
cmeHbl 1 6210 yacoB npu pabotre B TpU CMEHBI. JeWCTBUTENbHBINA T'OJOBOM
¢onn BpemeHu paboOThl 000pynoBaHUsA (YUUTHIBas MOTEPHM BPEMEHHU Ha €ro
pPEMOHT) mpu paboTe B OJIHY, IBE U TPHU CMEHBI COCTABJISET COOTBETCTBEHHO
2030, 4015 u 5965 u.

[Ipu motouHoM MmeTtone paboTa BBHINOJIHSAETCA HAa MOTOYHOW JUHUHU. B
oO11eM ciydae yCIOBHEM OpPraHHU3alliy MOTOKA SIBISETCS KPAaTHOCTh BPEMEHH
BBIMIOJTHEHUS KaXK10M TEXHOJIOTMYECKOM Olepaluy TaKTy BBIITYCKa:

t
%:k(k=1,293---)»

A

rae ¢, — ITY4YHOE BPEeMs i-Oi TEXHOJOTMYECKOU OIepaluu.
14

[IpuBeneHne MIMTEITBHOCTHA OINEPAlMi K YKa3aHHOMY YCJIIOBUIO Ha3blBa-
10T cuHxponusayuet. OHa TOCTUTaeTCsl COOTBETCTBYIOIINM IIOCTPOCHUEM TEX-
HOJIOTMYECKUX OINEpalidi U NPUMEHEHUEM B HEKOTOPBIX CIIydasX CTaHKOB-
nyONepoB, T. €. HCIOJIb30BAHUEM Ha HEKOTOPBIX OMEpalusix, Hampumep, He
OJIHOTO, a IByX CTaHKOB. 3a BPEMs, PABHOE TAKTY BBIIYCKA, C TIOTOYHON JIMHUU
CXOJIUT OJHO U3JICJIHE.

KonnuecTBo u3nenuii Wi 3aroTOBOK ONPEICIICHHBIX HAUMEHOBAHUN, TH-
MOpPa3MEpPOB U HCIOJHEHUW, BBITYCKA€MbIX B €IMHUILY BPEMEHH, HA3bIBAIOT
pummom evinycka. O0ecrieueHre 3aJJaHHOTO PUTMa BBINTYCKa SIBISETCS BaXK-
HEWIIEeN 3aJadeil Mpyu MPOEKTUPOBAHUMU TEXHOJIOTHUUYECKUX MPOLECCOB MACCO-
BOI'0 Y KPYITHOCEPUINHOIO NPOU3BOJICTB.

B cepuitHOM npou3BOACTBE OPraHU30BaTh HENPEPHIBHBIA OTOK U3TOTAB-
JMBAEMbIX W3/ICJIMI 4acTO HEBO3MOKHO M3-3a HU3KOU 3arpy3ku 000pya0BaHUS
npu HeOoNbIIMX O0beMax BhIMycKa. B 3TOM ciydae mpUMEHSAIOT Pa3HOBUJI-
HOCTb ITOTOYHOTO METO/1a, HA3bIBAEMYIO nePeMEeHHO-NOMOYHBIM MEMOOOM.

[Ipn nmepeMeHHO-MMOTOYHOM METOAE 3a Ka)KIbIM CTAHKOM IOTOYHOW JIW-
HUH 3aKPEILISIIOT 110 HECKOJIBKO omnepauuii. B Teuenue onpeaeaeHHoro nepuo-
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1a BpeMeHHU (OOBIYHO HECKOJIBKO CMEH) Ha JIMHUM BeAeTcs o0paboTKa 3aroro-
BOK OJIHOT'O THUIIOpa3Mepa. 3aTeM JMHUIO MepeHaJaXuBaroT 1 00paboTKu 3a-
TOTOBOK APYroro TUIIOpa3Mepa u T. A.
[ToTouHBbI1 MeTO PabOThI MO3BOJISET:
® 3HAYMTEJBHO (B JAECATKU pa3) COKPATUTh LIUKJI MPOU3BOCTBA;
® CHU3HUTh MEXONEPALMOHHBIE 3aJ1€]Ibl U HE3aBEPIICHHOE MMPOU3BO/I-
CTBO;
® [PUMEHUTH BBICOKOIIPOM3BOAUTEILHOE O0OpPYIOBAaHUE M COKpa-
TUTb TPYAOEMKOCTb U3TOTOBJICHUS U3IEIUN;
® YIIPOCTUTH YIIPABJIEHUE MPOU3BOICTBOM.

[Ipu Manbix oObeMax BbITYCKA U3AEIHA MPUMEHSIOT HETOTOYHBIA METO
paboThl. Ero ucnonp3yioT B yCIOBUSX CEPUUHOTO U €IMHUYHOTO TPOU3BOACTB.
[Ipy HemoTouHOM MeTOoJe pabOoThl IIUTENBHOCTH ONEpaluid HE CUHXPOHH3U-
PYIOT, Ha pabOYuX MecTax CO3JAI0T 3aJeJIbl 3ar0TOBOK (COOPOYHBIX €IUHUL),
HEe0OXoUMBbIE JJIs 3arpy3ku pabounx Mect. [Ipu HEMOTOUHOM MeToze padboThI
CTPEMSITCS Ha KaXXJJOM paboyeM MECTe OCYLIECTBUTh MAKCUMAIbHOE TEXHOJO-
THYECKOE BO3JCHCTBUE HA MPEIMET TPYAd, COKPATUTh YUCIIO ONEpALUl B TEX-
HOJIOTUYECKOM IIPOLIECCE, T. €. CTPOUTh TEXHOJIOTMYECKUE OINEpPallMM HA OCHO-
BE€ KOHIICHTPALWH [IEPEXOI0B.

1.6. Ilpon3BOAMTENBLHOCT TPYAA

[Tox mpou3BOAUTENBHOCTRIO () TOHUMAIOT 00beM W MPOAYKIIUH, BbI-
MyUIEHHOW B €IMHUIlY BPEMEHHU 1 :

O=W/t.

[Ipunaro paznuyath TPOU3BOJUTENBHOCTh CTAHKA, IPOU3BOJUTEIBHOCTD
Tpyzia pabouyero, MpoOU3BOJUTEIBHOCTh MPOU3BOJICTBEHHOIO MPOIEcca, MPou3-
BOJAUTEIBHOCTh TPYyJla padOTAIOIIUX U MPOU3BOAUTEILHOCTh OOIIECTBEHHOTO
Tpyna.

IIpouzeooumenvrocms cmanka OLICHUBAIOT 00BEMOM YAAJIEHHOIO C 3aro-
TOBKM MaTepuaja WIM IUIOMApl0 00pabOTaHHOW MOBEPXHOCTU B EIUHUILY
BpeMeHHU. [Ipon3BOANTENLHOCTh CTAHKA 3aBUCUT OT €r0 MOIIHOCTH, KaYeCTBa
MHCTPYMEHTA U PEKUMOB 00pabOTKHU.

IIpouzeooumenvrocms mpyoa paboueco WU3MEPSIOT KOJIUYECTBOM MpPO-
OYKIHUH, TPOU3BEICHHON UM 3a eAuHUIly pabodero BpemeHu. Hampumep, mpo-
M3BOJUTENIBHOCTh TPyAa CTAHOYHUKA OMPEIEISIOT MO0 KOJUYECTBY JAeTaleil B
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IITYKaX, U3TOTOBJIEHHBIX 32 Yac WK cMeHy. [Ipou3BoAUTENbHOCTh Tpyaa pa-
00yero 3aBUCUT OT MPOU3BOAUTEIBHOCTH OOOPYJOBaHUS, MHTEHCHUBHOCTH
TpyJa U €ro opraHu3aluu.

IIpouzsooumenvHocms cmanka-agmomama, BBHIIONHIIOUIETO (QYHKUUU
OOBIYHOI'O CTaHKA U paboyero, U3MEPSIOT B TEX K€ €AMHUIIAX, YTO U MIPOU3BO-
JTUTEIBLHOCTD TPYy1a paboyero.

IIpouzsooumenvHocms npou3800CMEeHHO20 Npoyecca OLEHUBAIOT U3Me-
pseMoil B IUTyKax WK pyOisixX MPOAYKLHEH, MIPOU3BEICHHON B €IMHUILY Bpe-
MeHU. [Ipon3BoIUTENEHOCTS MPOU3BOICTBEHHOIO MPOIecca 3aBUCUT HE TOJb-
KO OT MPOU3BOJUTEIBHOCTH 000PYI0BaHUS U MPOU3BOJUTEIBHOCTH TpyAa pa-
004YuX, HO U OT YPOBHS OpPraHU3ALMM, IUIAHUPOBAHMS STOr0 Mpolecca H
YIPABJICHUS UM.

lIpouzeooumenvnocme mpyoa pabomarowux XapakrepusyeT 3hQexTusn-
HOCTb palOOThl BCEro KOJUIEKTHBA mpennpusatus. OHa u3MepseTcs KoJuye-
CTBOM MPOJIYKIMU B PYOJsiX, BRIMYIIEHHOW B €IUHUILY BPEMEHHU B pacueTe Ha
OJIHOTO pabOoTaIOIIETo.

IIpouzsooumenvHocms 0bwecmeenHo20 mpyoa OLICHUBAIOT IyTEM COIO-
CTaBJICHHUS] KOJMYECTBA BBITYCKAEMOW MPOAYKLHMH 3a HEKOTOPBI HHTEpBal
BPEMEHU C TPYAOBBIMH 3aTpaTaMu. [Ipu 3TOM y4HTBHIBAIOT 3aTpaThl MPOLLJIOTO
TPpyZJa, BIOXKEHHbIE B CO3JaHUE OOOpYIOBAHMS, 3MaHUM U T. 1., TEKyLIUE 3a-
TpaTbl OBELIECTBICHHOIO TPy/Ja (OCHOBHBIE M BCIIOMOraTeIbHbIE MaTEpHAIbI,
ANEKTPOIHEPT U, UHCTPYMEHTHI U T. I1.) U TEKYIIHE 3aTPAThl )KMBOI0O TPyAa.

BoinymieHHy0 TPOIYKIIMIO U3MEPSIOT TU00 B HATYypaJbHBIX MOKa3aTeNsaxX
(IITyKax, eJUHULIAX Macchl WK o0beMa) 1ubo B pydssax. CyMMapHbIe TPYIO-
BbI€ 3aTpaThl BhIpAXXalOT JUOO B €AUHUIIAX a0CTPaKTHOrO Tpyda (UeIOBEKO-
4ac, 4YeJIOBEKO-/I€Hb), INOO B pyOIIsX.

1.7. CebecTouMOCTE M31EJUA

N3roroBieHne usnenus TpeOyeT pacxoJIOB KMBOI'O M OBEIIECTBICHHOTO
TpyJa. 3aTpaThl HA MaTePHAIIBI, CPEJCTBA TEXHOJOTHUCSCKOTO OCHAIIICHHS U 3a-
pabOTHYIO IUIATY, CBSA3aHHBIC ¢ M3TOTOBJICHUEM H3JICIIHS U BHIPAXKCHHBIC B JIC-
HEXXHOM (popme, Ha3bIBAIOT 1IEXOBOM CEOECTOMMOCTBIO, KOTOPYIO nayiee OyaeM
Ha3bIBaTh IIPOCTO ce0ECTOMMOCTHIO.

Paznugaror cebecTOMMOCTh MAIIMHBI, €€ COOPOYHBIX €IUHHUII M JICTAIICH.
MOXHO OIICHHUBAaTh CEOCCTOMMOCTH OTICIBHBIX ONEPAM TEXHOJIOTHYSCKHX
MIPOIICCCOB U3TOTOBJICHUS JICTAJICH M COOPKH MAaIIIHH.
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CebecronmocThb onpenensiercs no popmye

C= iM + i O+H+I/I+(1+—a1 9 j3 :
i=1 i=1 100
riae M — pacxojbsl Ha MaTepuajbl HA CAMHMITY MPOJYKIIMH 32 BEIYETOM CTOM-
MOCTH OTXOJO0B, py0.; O — pacxoJibl HA aMOPTHU3ALNIO, COJICP>KAHUE U IKCILTY-
aTanyioo 00O0pYIOBaHUS, TPHUXOANIMECS HA CAWHHUIYY MNPOAYKIHH, pYyO.;
IT — pacxoapl Ha aMOpTU3AIUIO, COJIEPKAHUE U IKCIUTyaTaIUIO MPUCTIOCcOOIe-
HUH, MPUXOJISAIIUECS HA SAUHUILY IPOAyKIHH, pyo.; M1 — pacXxoasl Ha aMOpTH-
3aIMI0 M COJICpKAHUE MHCTPYMEHTA, MPUXOASIIAECS Ha SIUHUITY MPOTYKIIHH,
py0.; a; — HAUUCIIEHMs Ha pacxXonbl IO 3apabOTHOM IUIATE€ Ha COLMAJIbHBIC
HYXbl, %; a, — HakJaJHble pacXo/ibl, HAUNCIsIeMble Ha PacXo/bl Mo 3apaboT-
HOU Tutate, %; p — YUCJIO Pa3IMYHBIX MapOK MAaTEpPUAIOB, PACXOIYEMbIX HA
SAVHUITY TPOAYKIUU; m — YHUCIIO OMEepariii, KOTOPbIe MPOXOIUT CIWHHUIIA
MPOIYKIIMU TPU €€ U3TOTOBJICHUH; 3 — pacX0bl Ha 3apa0OTHYIO TUIATy OCHOB-
HBIX MTPOU3BOJACTBEHHBIX PA00YMX, MPUXOAAIINECS HA CIUHUAITY TPOIYKITUH.

Paznuyaror naaHoByr0 U PaKTHYECKYIO CEOECTOMMOCTH.

[TnaHOBYIO c€0E€CTOMMOCTD TOJICYUTHIBAIOT C IEIBI0 OIICHKH BO3MOYKHBIX
3aTpaT Ha U3TOTOBJICHWE MAITUHBI, OTACIBHON JECTAIM MWW BBITIOJHCHHUE OTIe-
pauuii TexHonoruueckoro mpoiiecca. [lnanoBas cebectouMocTh HeoOXoaUMa
JUTsI BBIOOpa HamOoJee SKOHOMUYHOTO BapHaHTa TEXHOJOTHYECKOTO TMpoIiiecca
WJIM €TO OTIEIHHOU OTIEpAIIHH.

dakTuyeckas ce0eCTOMMOCTh OTPaKaeT 3aTPaThl B peaTU30BaHHBIX MPO-
M3BOJICTBEHHOM W TEXHOJOTHUYECKOM IPOIIECCaX U3TOTOBICHUS U3/ICIIHA.

ComocTaBieHne IUIAHOBOM M (PaKTHUECKONW CEO0ECTOMMOCTH IO3BOJISIET
CYyIUTh O COOTBETCTBHH JEHCTBUTEIBHOTO TEXHOJIOTHYECKOTO TpoIecca 3a-
MPOCKTUPOBAHHOMY M CIIOCOOCTBYET COBEPIICHCTBOBAHUIO CYIIECTBYIOIICH
TEXHOJIOTHUH.

Takum o6pa3om, ceOECTOUMOCTh €IUHUIIBI TTPOTYKIIUU SIBJSIETCS OCHOB-
HBIM TIOKa3aTesieM 3KOHOMHYECKOW 3(()EKTUBHOCTH MPOU3BOIACTBEHHOTO H
TEXHOJIOTUYECKOTO MPOIIECCOB €€ U3TOTOBIICHHSI.

KOHTPOJIBHBIE BOITPOCHI

1. HazoBute BUABI U3AETNI B MAIIMHOCTPOCHUH.
2. YTo Takoe )KM3HEHHBIN LUK U3AETUs?
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3. Kakumu nokazaTtensiMi XapaKTepHU3yeTcsl KaUeCTBO U3ACTINA?

YUTo NOHUMAIOT MOJT TEXHOJOTUYHOCTHIO KOHCTPYKIIUU U3EIIUS?
Kakumu nmapameTpaMu xapakTepu3yeTcsi TOUHOCTh JIETaIU U Malllu-
HbI?

v s

Yem 00BsICHSAETCSA HEMPEPHIBHOE MOBBIILIEHUE TOYHOCTH MAIIUH?

UeM TEXHOIOrMYECKH MPOLIECC OTANYAETCS OT MPOU3BOICTBEHHOI0?

UTto BKIIOYAET B ce0s1 TEXHUYECKAsl MOJITOTOBKA MPOU3BOACTBA?

9. Yro Takoe oneparus’?

10.4Yto Takoe nepexoa?

11.YT1o Ha3bIBaeTCS CPEACTBAMH TEXHOJIOTHUECKOTIO OCHAILEHHUS?

12.YTo0 Takoe mrTy4HOe Bpems?

13.Kakast yacTh IITYy4HOIO BPEMEHH HA3bIBAETCS OCHOBHBIM BpEMEHEM ?

14.Kakass yacTh IITYYHOTO BPEMEHU HA3bIBAECTCS BCIOMOIaTEIbHBIM
BpeMeHeM?

15.910 Takoe noaAroTOBUTENBHO-3AKIIOYUTEIBHOE BPEMSI?

16.YTto Takoe xpoHoMeTpax U pororpadus pabouero gHs?

1'7.HazoBUTE OCHOBHBIE THIIBI IIPOU3BOJICTB B MAIMHOCTPOCHUU U J1aii-
T€ UX KPATKYI0 XapaKTEPUCTHUKY.

18.YT0 Takoe TakT BbITYCKA U3IEIN?

19.YT1o noHnmaeTcs noJ CHHXpOHU3aLMeEN onepanui’?

20.YeM nMOTOYHOE MPOU3BOACTBO OTIIMYAETCA OT HEMOTOYHOTO?

21.Kakumu nokasaTtensiMu OLEHUBAETCS POU3BOAUTEIIBHOCTD TpyAa?

22.Kakue 3aTpaTbl BXOAST B COCTaB IIEXOBOM ceOeCTOMMOCTH ?

% N o
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2. IOJIOKEHUSI U METOJbI TEOPUM BEPOATHOCTEHN "
MATEMATHUYECKON CTATUCTUKHA, TIPUMEHSAEMBIE
B TEXHOJIOTUN MAIINHOCTPOEHUA

[Ipu u3roToBieHnu neranei u cOOpPKE MAIIMH UX Ka4€CTBO, B YaCTHOCTH,
reOMETPUYECKass TOYHOCTh 3aBUCUT OT OOJIBIIOrO YHCJa TEXHOJIOTMYECKUX
¢daktopoB. IIprueM 3Tu 3aBUCUMOCTH HOCSIT BEPOSITHOCTHBIN XxapakTep. B cBd-
3M C 3TUM pEIlIeHHEe 3aJaui oOecreueHns KauecTBa MalluH TpeOyeT MmpuBJe-
YEHUS MOJI0KEHUI TEOPUH BEPOSITHOCTH M MATEMATUYECKON CTATUCTUKH.

2.1. Cayyaiinbie BeJTMUYMHBI M 3aKOHBI HX pacnpeaeseHust

Cayuaiinoii Ha3bIBAIOT BEJIMYMHY, KOTOPAsi NPUHUMAET T€ WIM MHBIE 3HA-
YEHUS C OMPENICICHHONW BepOsITHOCTHIO. CiydailHble BETUYUMHBI MOTYT OBIThH
JTUCKPETHBIMU U HEMIPEPHIBHBIMH.

Jluckpemnvivu Cy4ailHBIMHU BEJIMYMHAMM HA3bIBAKOTCS TAKWE, KOTOPHIE B
pe3yJibTaTe UCIBITAHUI MOTYT PUHUMATH JIUIIb OTAEIbHBIE, U30JIUPOBAHHBIE,
OoJIbIIIeH YaCThIO LEJTOUYUCICHHbIE 3HAYEHUS, U HE MOTYT NPUHUMATh 3Haye-
HUSI, MPOMEXKYTOUHbIE MEXAYy HUMU. HampumMep, KOJIMUECTBO HETOAHBIX JI€TA-
Jel B MapTHUH MOKET OBITh TOJIBKO IIEJIBIM MOJOKUTENIbHBIM uuciom 1, 2, 3 u
T. 1.

Henpepuignou ciiydaillHON BEJIMYMHOW HA3bIBAE€TCS Takasi, KOTOpas B pe-
3yJbTaTe€ UCHBITAHUN MOXXET MPUHUMAThH JII0ObIe YMCIICHHbIE 3HAYCHUS B rpa-
HHIaX ONPEACICHHOTO MHTEpBaia. Hampumep, n1elCTBUTEIBHBIE pa3Mephbl Jie-
Tajel, oO0paOOTaHHBIX HA CTAHKE, SIBJIAIOTCA CIy4YalHbIMM BEJIMYMHAMHU He-
MPEPHIBHOTO THUIIA, TAK KAK OHU MOT'YT MPUHATH JIFOOOE YUCICHHOE 3HAUCHUE B
HEKOTOPBIX TPaHUIIAX.

C xaxao¥ ciay4aliHOM BEJTMYMHON MOJYKHO CBSI3aTh OIPENIECIICHHOE COOBI-
tre. CoOBITHE, KOTOPOE MOXKET MPOU3O0UTHU WM HE MPOU3OWTH B pe3ysbTaTe
JTAHHOT'O WCHBITAHUS, HA3BIBAKOT CIy4alHbIM. KOIWYE€CTBEHHOM OIEHKOW BO3-
MOKHOCTH OCYIIECTBICHHS CIy4alHOTrO COOBITHS A CIIy)KHT BEpPOSTHOCTb
P(A).

BepositHOCTBIO cOOBITHS A Ha3bIBAlOT OTHOIICHHE YHCIIA CIy4acB m,
01aroNpUATCTBYIOLIUX 3TOMY COOBITHIO, K YUCITY N BCEX BO3MOXKHBIX CIy4Ya-
€B B JJaHHOM HCIBITAHUH:
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P(A):%.

[Tpu 5TOM BCE Cllydad JAOJDKHBI OBITH PABHOBO3MOKHBI, HECOBMECTHUMBI M
HE3aBUCHMBI.

BeposTHOCTh COOBITHS ONPEACNIAETCS B MPEANOI0KEHUH IPOBEICHHMS
OYCHb OOJIBIIOrO YKCIIA UCIBITAHUMN, TIOATOMY OHA MMEET TCOPETHUCCKHUI Xa-
paKkTep. DMIMPHUUECKON XapaKTEPHCTUKOM BO3MOKHOCTH CIIy4ailHOTO COOBI-
THSI A SIBISETCS YacTOCTh COObITHS M(A), KOTOpast mpeacTaBiseT co00i OT-

HOILIEHHE YACTOTHI 7; MOSBIECHUS coObITHsT A K 00IIeMy YHCIIy 7 TPOBEIICH-
HBIX UCIILITAHUMN
n.
m(A4)=—.
n
Mexy BepOSITHOCTBIO U YaCTOCTHbIO KAKOTO-IHMOO COOBITUSI CYHIECTBYET

MpUOJINKEHHOE PABEHCTBO

m n.
P(A)=—=~-L
(4) N,

b

KOTOPOE€ OKa3bIBAETCSl TEM TOUHEE, YeM OOJIbIIIE YUCIO UCTIBITAHUM.

JI1s1 TOro 4To0bl 0OXapaKTEpPU30BaATh CIYyYalHYIO0 BEJIMYMHY HYKHO 3HATh
ee pacnpenenenue. llon pacnpedenenuem cayuaiinoii eenuyunsl TIOHUMAIOT CO-
BOKYITHOCTh €€ 3HaUY€HUM, PACIIOJIOKEHHBIX B BO3PACTAIOIIEM MOPSIKE, U YKa-
3aHUEM JIMOO UX BEPOSITHOCTEH B TEOPETUUYECKOM pacrpeiesieHuu, Jubo 4a-
CTOCTEW B AMIIUPUYECKOM.

Pacnpenenenust AUCKPETHBIX CTyYaHBIX BEIUYMH MOKHO IIPEJACTAaBUTH B
Buje Ta6u. 2.1 u 2.2 wiu rpaduka (puc. 2.1), NIOCTPOEHHOI0 HA OCHOBaHUHU
Tabu. 2.2.

Tabnwuma 2.1

Teopemuueckoe pacnpedenerue OUCKDEMHOU CIYYAUHOU GeIUYUHbBL

X X Xy X3 X4 X

PR) | P(x) | P(y) | Pxy) | PGy | o | Px) | SPG)=1
1
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Tabnuua 2.2

Imnupuyeckoe pacnpeoeienue OUCKPemHOU CAVYAUHOU 8eIUYUHbL

x 0 1 2 3 4 5
n; 1 S 10 10 S 1 25: -1
n 32 32 32 32 32 2 | =

B nanbHeiimeM OyaemM paccMaTpuBaTh TOJIBKO HENPEPBIBHBIE Cy4YalHbIE
BEJINYUHBI.

n;/n

10/32

I

5/32 [

1/32

I

Puc. 2.1. Pacnpenenenue TUCKPETHON CITy4ailHOW BEJIMYUHbI

JIJIsl TEOpETUYECKOTO OMUCAHMS pacpe/IeICHIS] HETPEPHIBHBIX BEIUYNH
OOBIYHO HCHONB3YIOT Ouhepenyuanvuyio Gynxyuio pacnpeoenerus ¢(x),
KOTOPYIO Ha3bIBAIOT TAKKE n1omHocmolo éeposmuocmu. JluddpepeHunanbuyro
(GYHKITMIO pacmpenesieHus] MOKHO TIPEJICTaBUTh B BUJEC KPUBOM, HMEIOIICH Ty
unu "yt dopmy (puc. 2.2). BeposaTHOCTh TOro, 4TO ciiydaiiHas BEJIMUYMHA X
MIPY WCTIBITAHUAX MPUMET 3HAYEHUE OT g N0 b paBHA ONMpECICHHOMY WHTE-
rpainy B mpenenax oT a 10 b ot auddepeHnnansHOl GYHKIIUUA pacmpenese-
HUS, T. €.

b
P(a<x<b)= [o(x)dx.

36



o(x) |

-0

Puc. 2.2. KpuBas auddepeHunanbHoil GyHKIUN pacipeaeacHus
HENPEPHIBHOMN CITyYatHON BEIIMYHUHBI

Tabmuna 2.3

Imnupuyeckoe pacnpeoeieHue HenpepblHOU CIYYAUHOU 8eTUYUHbL

WHTepBainbl 3HaYEHUN X Yacrora n, Yacrocts 1, / n

20-20,05 2 0,02
20,05-20,10 10 0,10
20,10-20,15 24 0,24
20,15-20,20 30 0,30
20,20-20,25 22 0,22
20,25-20,30 10 0,10
20,30-20,35 2 0,02

> ;=100 >
n

OueBUAHO, YTO €CIM CllydalHas BEJIMYMHA X HW3MEHSETCS B Ipeaesax
too (cM. puc. 2.2), TO BEpOATHOCTb TOTO, YTO OHA MPU UCIBITAHUSIX MPUMET
1000€ 3HaUYeHHE B MHTEpBaJie Too paBHa 1, T. €.

+o0
P(—0 < x < +0) = I(p(x)dx =1.
-0
JIJ1st yCTaHOBIIGHUS AMIUPHYECKOTO PACIPEICIICHUs HENMPEPHIBHBIX CITY-
YailHBIX BEJTUYMH TOCTYMAIOT CIEAYIOMHM 00pa3oM. B coBOKymHOCTH 3Haue-

HUW CIy4ailHON BENWYHUHBI, MOJYYEHHBIX B pe3yJibTaTe UCHBITAHUU (HAMpH-
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Mep, U3MEPEHHBIX pa3MepoB JeTaneil mocyie oO0pabOTKU Ha CTaHKE), HaXOIAT

MaKCUMaJIbHOE X,

x 1 MUHUMAJIbHOC X

n SHAYCHHA U OIPCACIIAIOT Pa3HOCTb

R= Xmax ~ *min »

KOTOPYIO Ha3bIBAIOT pazmaxom pacnpeoeneHus. Pazmax HenarT Ha psall paBHBIX
MHTEPBAJIOB, IIUPUHA KOTOPBIX MPUHUMAETCS HECKOJIBKO OO0JIbILEH MOrpelHo-
CTU U3MEPEHUs CIlyYalHOM BEIWYMHBIL. Jlanee MOACYUTHIBAKOT YUCIIO CIIy4yai-
HBIX BEJIMYMH, MOMABIIKUX B KaXKIbI HHTEPBAJL, T. €. HAXOAST YaCTOThI, a 3aTEM
— 4acTOCTU N0 uMHTepBajiaMm. [lo3ToMy smnupuueckoe pacrpeesieHue Herpe-
PBIBHOM CIy4allHON BEIMYMHBI UMEET BUJ Tab. 2.3.

D10 pacnpeneneHre MOKET ObITh MPEACTaBICHO B BHJIE CTYNEHYATOrO
rpaduka uin B BUJe JoMaHoU KpuBoi (puc. 2.3). CtyneHuatslil rpaduk Ha3bl-
BAETCSl 2UCMOSPAMMOl pacnpeoenenus, a JOMaHasi KpUBasi — NOJIU2OHOM pac-
npeoenenus U SIMIUPUYECKOU KPUBOU pacnpeoeeHus.

n,ln
0,25 / /\\< 5
/

0,20

0,15 /

0,10

0,05 / \
L/ \

0
20,0 20,1 20,2 20,3 x, mm

=

Puc. 2.3. DOMnupuueckoe pacnpeesieHne HempepbIBHOM
CIIy4ailHOM BEJTMYMHBI: / — THCTOrpaMMa; 2 — IOJUIOH

[Ipn ananu3e pacnpeneneHuid CIydalHbIX BEJIWYHMH HCIIOJIB3YIOT PsJI
YUCJIOBBIX XapaKTEPUCTUK, KOTOPBIE OMPEIEIISIIOT OJ0KEHNE LIEHTPA IPYIIIIH-
pOBaHUs CIy4YallHOM BEJIMYMHBI U €€ PACCEHMBAHUE OTHOCHUTEIBHO Hero. B ka-
YECTBE XapaKTEPUCTUK LUEHTPA TPYNIUPOBAHUS Yalle BCEr0 MCIOJIb3YIOT Ma-
TEMAaTHYECKOE OKHMJIAHUE CIy4yalHOM BEJIIMYMHBI U €€ cpeaHee apudmernye-
CKO€ 3HAYE€HHE, a B KA4YECTBE XapaKTEPUCTHK PACCEHMBAHUS — JIUCHEPCUIO U
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CpellHEE KBAAPATUUYECKOE OTKIOHEHUE CIIYYaHOW BEJIMYUHBI.
Mamemamuueckoe odcudanue m, HENPEPBIBHOU CIIy4allHON BEJINYMHBI

+00

m, = j xp(x)dx .

—00

Cpeonee apugpmemuueckoe 3Hayenue X HENPEPHIBHOU CiydailHOU Beu-
YUHBI BBIYUCIISIETCS 1O (hopmyJie

)_(:lixini, (2.1)

IJI€ X; — CPEJHEE 3HAYEHUE CIIYYalHOW BEJIMYUHBLI B UHTEPBAJE; 7, — 4acToTa
3HAQYEHMH X;; m — YHUCIIO MHTEPBAJIOB; 1 — OOLIEE YMCIIO HAOIIONECHHBIX 3Ha-
YEHUH X .

Hucnepcusa D, HenpepbIBHOM CIIy4allHOW BEJIUYMHBI

D, = Tcp(x)(x—mx)zdx.

Jucnepcust UMEET pa3MEPHOCTD, MPEICTABIIAIONIYI0 COOOM KBaapaT pas-
MEpPHOCTH caMoil ciiydaiiHoW BenmuuHbl. Ha nmpaktuke 310 HeynoOHo. [Toaro-
MY 4allle MOJIb3YIOTCA HE QUCIIEPCUEH, a KOPHEM KBaJIpaTHBIM U3 HEe, B3ATHIM
CO 3HAKOM «ILIIOC» U Ha3bIBAEMBIM CPEOHUM KEAOPAMUUECKUM OMKIOHEHUEM

c= +\/D>x = T(p(x)(x — mx)zdx :

JIst SMOMPUYECKUX paclpe/leNieHUd cpeHee KBaJpaTUueCKOEe OTKIIOHE-
HUE orpezensercs no Gpopmyne

m

Z(xi _y)zni

o=+ . (2.2)
n

B 3aBucumocCTH OT yCIIOBUM HCHBITAHUN PacOpelesiCHUE CIyYalHBIX Be-
JUYUH MOKET MOAUYUHATHCS TEM WM UHBIM 3aKOHAM. 3aKOHOM pacnpeoeieHus.
CAYYAUHOU GelUYUHbl HA3bIBACTCS BCAKOE COOTHOLICHHE, YCTaHABIIMBAIOLIECE
CBSI3b MEXJY BO3MOKHBIMU 3HAUYEHUSIMU CIYYaWHOW BEJIMYMHBI U COOTBET-
CTBYIOIIUMH UM BEPOSITHOCTSIMU.

Haubonpiiee nmpakrudeckoe 3HAYEHUE B TEXHOJOTMH MAaIMHOCTPOCHUS
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UMEET 3aKOH HOPMaJIbHOIO paclpeiesieHus Win 3akoH ["aycca.
HuddepenunanbHas QyHKIUs HOPMAIBHOTO pacnpeaeiaeHus (ypaBHEHHE
KPUBOM 3TOr0 pacnpesiesieHus1) UMEET BUA

_(x—m, )2

L 2o : (2.3)

)

rJIc X — MepEeMEHHas ClydaliHas BEeJMYMHA; G — €€ CPeJHEe KBaJIpaTHIECKOE
OTKJIOHEHHE; M, — MAaTEMaTH4ECKOE OKUJAHUE BEIUUYUHBI X ; ¢ — OCHOBaHHE
HaTypaJIbHBIX JJOTapu(MOB.

KpuBasi HOpManbHOTO pacnpeiesneHusi UMEET XO0IMOooOpa3Hyro (opmy
(puc. 2.4). OHa cCUMMETpUYHA OTHOCUTEIBHO KOOPIUHATHI X = M1, T. €. PABHO-
BO3MOKHBI OJJUHAKOBBIE MOJIOKUTEJIbHBIE U OTPULIATENIbHBIE OTKIOHEHUS X OT
m . IIpu 5TOM MeHbIINE OTKIOHEHHS 00JIE€ BEPOATHBI, 4YeM OOJIBIINE.

[TonoxxeHue KpUBOM OTHOCUTEIHLHO Hayajda KOOPJAUHAT U ee popma ompe-
AEISI0TCS IByMd napaMmerpamu m, U ¢. C n3aMeHeHueM m, (popma KpUBOU HE
U3MEHSETCS, HO U3MEHSIETCS €€ MOJIOKEHUE OTHOCUTENIbHO Havaja KOOpAUHAT
(puc. 2.5). C u3MeHeHueM G TMOJIOKEHUE KPUBOM HE U3MEHSETCS, HO U3MEHS-
ercs ee popma. C yMEHbIIEHUEM G KpUBas CTAHOBHUTCS Oo0Jjiee BBITAHYTOM, a
BETBHU ee cOmmkarorces (puc. 2.6).

o(x) | m, o(x)

Puc. 2.5. BiusHue m, Ha 1OI0XKEHHUE

Puc. 2.4. KpuBas HOpMajabHOro

pacTpeieneHus KpUBOM HOPMaJIbHOTO paclpeeIeHUs

OTHOCHUTCJIbBHO Ha4dajia KOOpJAUHAT

BepostHocTs P(—00<x <400)=1 mnpeacraBaser co0oO# IUIOMIAAb O

KPHUBOIl HOPMAaJBHOTO pacrnpeeneHus. BeposTHOCTh 3HaYE€HH X B JIFOOOM
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Apyrom MHTEpBalie X, X, (puc. 2.4) Oyner paBHa (B 1OJISIX €IUHULIBI)

| o® (x-m,)?
P(x,<x<x,)= Ie 20" dx.
oV2n .
J
o(x)

‘. Ha (OpMY KPUBOI HOPMATHLHOTO

A " Puc. 2.6. Biugaue BeJIMYUHBEI G
pacupenenenns (¢’ > 6" >c")

=y

[IpousBenem 3aMeHy NIEPEMEHHONU X MYTEM MOACTAHOBKHU

X—m
~ =1,

(¢

YuuteIBas, 4To X =¢G +m, U dx =Gdt , 1OTy4uM
n o

Je 2ar. (2.4)

P(xj<x<x,)=

Hosble npenensl nHTErpUpOBaHUs # = U 1, =—— 3aME€HWIN

npenensl x; U X, . IIpaByro yacTe ypaBHeHUs (2.4) MOKHO IIPENCTABUTH B BUJIE

CYMMBI JIBYX HHTCTPAJIOB!

0 f2 &) 2 &) 12 4 12

<X<Xy)= ﬁ J‘e_zdt + Ie_tzdt = % J.e_zdt - J.e_zdt .
4 0

P(x
: 2| g o

t t2

.[e 2dt =®(t) HOCUT Ha3BaHWE HOPMHUPOBAHHOW (DYHK-

1
Nirs

NuTterpan
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m,

X
uun Jlamnmaca. Ero 3HaueHue s pas3iMuHbBIX [ = Ta0yJIupoOBaHbl U

OPUBOJATCA B JIMTEPAType MO TEOPUH BEPOSTHOCTEH M MaTeMaTUYECKOM cTa-
TUCTHKHU.
Takum 00pa3oM, MoTy4num

X, —M X —m
P(x <x<x)=0(t,)-D(t)=0| 2% |_@| 2% | (25)
(¢) (e)
T. €. OIIPCACIICHUC BCPOATHOCTH TOI'O, 4TO cnyqaﬁHa;I BCJIMUMHA X HaXOIAUTCS

B IIPEAENIax X;, X, CBOAMUTCA K HAXOXKICHUIO PA3HOCTU MEXKIYy IBYMs 3Hade-
HUsAMH (yHKUuM Jlamiaca, COOTBETCTBYIOIIUMH 7, U f,. Tak Kak 3Ta QyHKIUSA

HEYETHasl, TO IJIs OTPULATENIbHBIX ¢ TaOJMYHbIE 3HaYEHUs1 OepyTCs CO 3HAKOM
«MHHYC».

BeTBu KpuBOM HOPMAaJIbHOIO paCHpPEACIICHUsS IIPOCTUPAIOTCS B too U
ACUMITOTHYECKH MNpUOMMKaOTCS K ocu aodcuucc. OIHAaKO yke NpH
X =m,t3C OHHU TaK OJIN3KO MOAXOAAT K 3TOH ocHu (CM. puc. 2.4), 4T0 BEPOSIT-

HOCTb IIONANaHMs CIIy4ailHOW BEJMYMHBI B MHTEpBAI m, —3G, m, +3G CO-

crasisier 0,9973 wim 99,73 %. 1103TOMY B TEXHHUKE NPUHATO CUUTATH, YTO I1O-
J€ pacCeMBaHMUA (» CIIyYaliHOW BEJIWYUHBI, NOAYUHAIOLIECHCS HOPMAJIBbHOMY
pacnpeneneHuto, CoCTaBisieT 6G.

HopmanpHbIil 3aKOH pacnpenesieHuss MMEET MECTO IIPH YCJIOBUH, 4YTO
Clly4aiiHasi BETMYMHA SIBJSETCSA PE3yJNbTAaTOM JEUCTBHS OOJBIIOrO yuciaa pas-
JUYHBIX ()aKTOPOB, PUYEM CPEAM HUX HET JOMHHHUPYIOLIETO, T. €. HHTCHCHUB-
HOCTb BJIMSHUS KaXI0Tr0 (PakTopa Ha CIy4aiHYyI0 BEJIUYHHY IPUMEPHO OJUHA-
KOBa. DTOMY 3aKOHY MOJUMHSIOTCS: Pa3MepPBI AETAJIEH, Macca 3ar0TOBOK U Jie-
Tajed, TBEPAOCTh MX MaTepuana U IpPyrHe MEXaHUYECKHE CBOMCTBA, BBICOTA
MUKPOHEPOBHOCTEN 00pabOTaHHBIX MOBEPXHOCTEH, MOTPEUIHOCTA U3MEPEHU
Y HEKOTOPBIE IPYTUE BEIUYUHBI.

Ecnm ykazaHHOe ycClIOBME HE BBIIOJIHSETCA, TO PACHPENCIICHUS HENpe-
PBIBHBIX CIIyYalHBIX BEJIMYMH MMOJYUHSAIOTCA APYrUM 3akoHaM. He ocranaBiu-
BasChb Ha BCEM MHOro00Opa3uy 3TUX 3aKOHOB, KOCHEMCS TOJIBKO JIBYX U3 HHX:
3aKOHA PABHOM BEPOSATHOCTH M 3aKOHAa CHMIICOHA, MMEIOUIUX MPAKTUYECKOE
3HA4YEHUE B TEXHOJIOTUN MAIIHUHOCTPOEHHSI.

Pacnpenenenne 1o 3akoHy paBHOM BEPOSITHOCTH MMEET MECTO TOrAa, KO-
r/1a HapsAy CO CiaydalHbIMU (aKTopaMu JCHCTBYET JOMUHHUPYIOIIUNA CUCTE-
MaTU4YECKUN (PaKkTop, HEMPEPHIBHO U PABHOMEPHO M3MEHSIOIINI BO BPEMEHHU
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MaTeMaTH4ICCKOC OXHUAAHHUC M, cnyqaﬁHop”I BCIIMYHNHBI. Fpa(bI/I‘ICCKI/I TaKO¢C

pacripesielieHue mpeacTaBiseTca npsmMoyronsHukoM (puc. 2.7). Ilpu n3mene-
HUU CIIy4YailHOW BEJIMYUHBI X OT a 10 b

b
Pla<x<b)= [p(x)dr=1.

ey
m,
Puc. 2.7. Pactipenenenue
CIIy4allHOM BEJINYMHBI 110 3aKOHY
PaBHOU BEPOATHOCTH
0 a b X

HuddepenunanbHas GyHKUINS pacnpeneeHus
1 npu a<x<b;

o(x)=yb-a
0 mpu x<a;x>b.

MaremaTtuueckoe oXuaaHue, JUCIIEPCUs U CpeIHee KBAaJApaTUUeCKOe OT-
KJIOHEHHE COOTBETCTBEHHO PABHBI:

b+a (b+a)2' b—a

L= ; D, =-—; c= .

2 12 23

K pacnpenenennto CuMncoHa NpuBOJUT CHOKEHUE JIBYX CIY4YalHBIX Be-
JUYUH, TOAYMHEHHBIX 3aKOHY PaBHOM BEPOSITHOCTH MPHU OJMHAKOBBIX Xapak-
Tepuctukax pacnpenenenus. Kpuas pacnpenenenuss CuUMIcoOHa UMEET BHJ
pPaBHOOEPEHHOTO TpeyrojibHuKa (puc. 2.8), u3-3a 4yero 3akoH CuMIcoHa ya-
CTO Ha3bIBAIOT 3aKOHOM TpeyroibHuKa. [Ipu BeIOOpE B KauecTBE Havalia KOop-
JTWHAT MaTeMaTU4ecKoro oxujaanus nuddepeHunanbias GyHKIHUS pacnpee-
JICHUS UMEET CJIEeAYIOINUA BU/L:

m
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l _M npu —a<x<a,

1
o(x)=qal a
0 npu x<-—a;x > a.
\
o(x)
Puc. 2.8. Pacnpenenenue ciryqdaitHoM
BEJIMYMHBI 110 3aKOHY CUMIICOHA
-a 0 a

XapakTepUCTUKU pacnpenenaeHus no 3akony Cumriicona:

m,=0; D =—; o=
6

s

2.2. AHA/IM3 TOYHOCTH 00padOTKHU 3ar0TOBOK
110 KPUBBIM pacnpeaeseHust

VYka3zaHHbBIN aHAJIU3 BBIOJIHSIOT C 1EJIbI0 HauboJiee J0CTOBEPHON OLIEHKHU
(baKkTUYEeCKONW TOYHOCTH O0OpaOOTKM 3aroTOBOK HA TOW WJIM MHOW OIEpallvu,
OmpeiesieHHs] BEPOSITHOTO MpolleHTa Opaka, KauyecTBa pa3MEpHON HACTpOMKH
cranka. [lonydeHHble B pe3ylbTaTe aHalu3a JaHHbIE O MOJSAX pPacCEeUBaHUS
rnapaMeTpoB TOYHOCTH 3arOTOBOK CIIYKaT OCHOBOM JiJisl CO3JJaHWsI HOPMAaTUBOB
TOYHOCTH O0pabOTKH, KOTOPhle HEOOXOAUMBI IPU MPOCKTUPOBAHUU TEXHOJIO-
TUYECKUX MPOIIECCOB M3TOTOBICHUS JIeTAJICH.

Metoauky aHain3a TOYHOCTH C MOMOIIbIO KPUBBIX paclpe/ieNieHus pac-
CMOTPUM MPUMEHUTEIBHO K pa3MepaM 3aroTOBOK, PAacHpeelieHHe KOTOPBIX
MOAYUHSETCA HOpMAJIbHOMY 3aKoHY. [Ipu npyrux 3akoHax pacrpeieiaceHus 3Ta
METOJIMKa HECKOJBKO BUAOU3MEHSIETCS, HO CYTh €€ OCTAETCSl TAKOM KeE.

AHanu3 TOYHOCTH 00pabOTKHU 3arOTOBOK IO KPUBBIM PACIPEICICHUS BbI-
TIOJTHACTCS CJICAYIOIIUM 00pa3oMm.

1. W3 maptum oOpaboOTaHHBIX Ha ONEpallMK 3aroTOBOK (F€HEepaIbHOM CO-
BOKYITHOCTH) OepeTcs BbIOOpKa (TpyIia 3aroTOBOK).
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Jjist TOro 4ToObl O JAHHBIM BBIOOPKU MOKHO OBLIIO YBEPEHHO CYIUTh O
TOYHOCTH pa3MEpPOB 3aroTOBOK B TE€HEpaJIbHOW COBOKYNHOCTH, BBIOOpKaA
JIOJKHA OBITh penpe3eHTaTUBHOM (MpeacTaBuTeaIbHOM). JJ1g 3TOro OHa TOIXK-
Ha OBbITh CIy4alHOM M HMMEThb HEOOXOAMMBIM 00beM. BriOopka HasbiBaeTcs
CIly4ailHOM, eciu Bce 0OBEKTHI (3arOTOBKH) F€HEPATIbHON COBOKYITHOCTH MMe-
I0T PaBHYI0 BO3MOXXHOCTb MONAacTh B BbIOOPKY. C 1enbto o0ecreyeHus ciy-
YailHOCTH BBIOOPKU 3arOTOBKH, COCTABJISIOLIME M€HEPAIbHYIO COBOKYIHOCTD,
OOBIYHO THIATENIBHO MEPEMEIIMBAIOT B TAPE U BHIOMPAIOT UX U3 Pa3HbIX MECT
tapbl. O0beM BbIOOpKHU 7 00b1YHO cocTaBisieT S0—100 mTyk.

2. Ilpou3BoauTCs M3MEpPEHUE HHTEPECYIOIIETO pa3Mepa y 3aroTOBOK
BBIOOPKH.

[lo pe3ynbTaTam M3MEpeHUN OMpeNeNseTcsl pa3Max paclpeaesieHus, Ko-
Topblil ipu #=50—-100 mwTyk nenurca Ha 6—8 UHTEPBAJIOB U MOJICUYUTHIBACTCS
SMIIMPUYECKAs 4aCTOTa 7; — YUCJIO 3arOTOBOK, MOMABIIMX B KaXKblii HHTEPBAJ

(Tabxa. 2.4). HaxoasTcs cepeliHbl MHTEPBAJIOB (CpeIHUE 3HAUEHUSI Pa3MEPOB B
UHTEPBAJIE) X; U CTPOATCA TMCTOrPaMMa M 3MIMpUYEcKass KpuBas (IIOJIUIOH)
pactipeneneHus pazmepoB (cM. puc. 2.9). Ilo dopmynam (2.1) u (2.2) noacuu-
TBIBAIOTCS CpeAHee apu(PMETHUYECKOEe 3HAUEHUE pa3Mepa B BBIOOPKE U €ro
CpellHee KBaJpaTuiyeckoe OoTKiIoHeHue. g paccmaTpuBaemMoro npumMepa (cMm.
Tabn. 2.4 u puc. 2.9) X=19,928 MM, ©=0,0279 mMm.

Tabnuia 2.4

Omnupuyeckoe u meopemuieckoe pacnpeoeyeHue pasmepos

HNuTtepBansl Cepenuna Omm- Teoperuue- | Teopernue-
pasMcposB HHTEpBa- prrecKas ¢ Z, CKad 4acTo- | ckasg 4acToTa,
4acToTa, p )

or 10 Ja, x, " Ta, M; n; , (OKpyrL.)
19,86 | 19,88 19,87 3 2,07 | 0,0468 3,40 3
19,88 | 19,90 19,89 16 1,35 | 0,1604 11,50 11
19,90 | 19,92 19,91 22 0,64 | 0,3251 23,50 23
19,92 | 19,94 19,93 25 0,072 | 0,3980 28,55 29
19,94 | 19,96 19,95 19 0,785 | 0,2940 21,45 22
19,96 | 19,98 19,97 13 1,50 | 0,1295 9,20 9
19,98 | 20,00 19,99 2 2,20 | 0,0355 2,60 3
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3. Ctpourcs TeopeTudeckasl KpuBas HOpMaJIbHOTO pacnpenenenus. [pu
STOM NMPUHUMAIOT, YTO CpeHEe KBaJpaTUUYECKOe OTKIOHEHHE pa3Mepa B Teo-
PETUYECKOM pacIpeeIeHUH COBIAJAET C €ro 3HaYeHUEM B SMIIMPUUYECKOM, a
m,=X.

T

n,n

2; // /\\ /
20 /- Q
4 A\

_
0 // ANE
. N A\

/4

0 19,86 19,88 19,90 19,92/19,94 19,96 19,98 20,00 |x, MM
X=19,928 mm_
30=0,0837 MM 30=0,0837 mMm

3

Puc. 2.9. I'ucrorpamma (/), smMnupudeckast Kpusas (2) u TeopeTHueckas
KpUBasi HOPMAJIbHOTO paclpeiesieHUus: pa3MepoB (3)

[Tpubnu>keHHO MOKHO CUUTATh, YTO

T
)= m e
na o«2=n

rje 1] — TeopeTHUecKas 4acToTa, g — IIMPMHA HHTEpBana. M3 3Toro BEIpasKe-
HUS TTOJTYIUM

i (x=X)*
nT:E e 262

i
G 2T

x—X
[ToncraBmsis B mociaeaHee BeIpakeHue t = ———, OyJeM UMETh
o

r na 1 —=
n, =————e 2.

i
G 2T
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l2

O6o3Hauas e 2 =Z,, OKOHYATEIbHO MOJYYUM CIEAYIoIIyI (op-
271
MYJTy JIJISl TIOJICYETa TEOPETUICCKOM YaCTOTHI
na
an =—Z,.
c

Bennunna Zt BbIYUCJICHA JJI pa3JIWYHbIX / U IIPUBOAMUTCS B JIUTCPATYPEC

[0 MaTeMaTUYeCKON CTATUCTUKE. 3HAaUCHHE ¢ JJIS KaXXJ10T0 MHTEepBaia pa3me-
POB HaxoAUTCS MO hopmyie

v -]

f=

o

T

3Hayenus ¢, Z,, n; I PAcCMAaTpUBAEMOIrO IpUMEpa YKa3aHbl B

Tabn. 2.4. Teopernueckas KpuBas HOPMAJIBHOTO PACHpPENENICHUS pPa3MepoB
IIpUBEIeHA Ha puc. 2.9.

4. TlpousBoauTCs MPOBEPKA COOTBETCTBUS SMIIUPUYECKOTO pacipeaere-
HUS TeopeThuueckomy. JIJisi 3TOro MCHOJB3YIOT PNl KPUTEPUEB, U3 KOTOPBIX
HauOoJbIIee MPAKTUYECKOE MpUMEHeHue umeroT kputepuu llupcona u Koin-
MOIr'OpoBa, pacCMaTpUBaeMbI€ B CIlellMalbHOU auteparype. llpu Hanuuuu ta-
KOTO COOTBETCTBUSA JAJTbHEHIIUN aHAIU3 TOYHOCTH MPOU3BOAUTCS IO Teope-
TUYECKOW KPUBOW HOPMAJIBHOI'O PACIIPEAECIICHUS Pa3MEPOB.

Ha ocHoBaHuU BbIllle U3JT0KEHHOTO HAXOJUM TI0JIE€ pacCEeHBaHUS pa3Me-
poB ®=606=6-0,0279=0,17 MM, KOTOpO€ XapaKTEpPU3yeT TOYHOCTH OIepa-
LUH.

Tenepb NpeanonokKumM, 4YTo Ha JAHHOW ONEpalvK JOJKEH BbIACPKUBATh-
cs pasmep 20_y 14 Mm. Tak Kak nosie pacCeMBaHus pasmMepa IPEBBIIIAET €ro J0-
IyCK, TO IIPU BBIMOJHEHUH omepaiuu HeuzoexeH opak. Onpeaenum ero Bepo-
SATHBIA TPOLEHT. B cooTBeTCTBUM ¢ popmyIiol (2.5) BepOsSTHBIN MPOLEHT Opa-
Ka COCTaBUT:

® 110 BEPXHEMY IpeeNy HoJis I0MycKa

B, =[0,5-®(t,)]-100 %;
® [10 HWKHEMY IIpeJeiy HOJIs TO0IyCKa
B, =[0,5-®(z,)]-100 %.

B 3Tux BbIpakeHUsAX
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v, |

po== 1

B ]

c c
B paccmatpuBaeMoMm mpumepe: X =19,928 wmM; =0,0279 wmm;
x, =20,00 mm; x, =19,86 mm. Torna

20,00 -19,928| [19,86—19,928
t, = =2,58; f,=

B s H H = 2, 44
0,0279 0,0279
1o Tabnuam HopMupoBaHHOHN GyHKUIMHK Jlannaca HaxoAUM:
d(z,) =0,495; d(z,)=0,4925.

Takum 00pa3oM, MoIy4umM
B, =[0,5-0,495)]-100 % =0,5 %
B, =[0,5-0,4925)]-100 % =0,75%.

Cnegyer OTMETUTBH, YTO aHAJIM3 TOYHOCTH IO KPUBBIM paclpeaesIeHUs
MOKET OBITh YCHEIIHO MPUMEHEH HE TOJBbKO ISl onepauuid oOpabOTKuU 3aro-
TOBOK, HO U JJi1 COOPOYHBIX U KOHTPOJBHBIX onepauuid. Bmecte ¢ Tem cneny-
€T UMETh BBU]Y, YTO TaKOH aHaIU3 JIUIIb PUKCUPYET (PAaKTUUECKYIO TOYHOCTD
BBITNIOJIHEHUS ONIEPALIMiA, HE ITO3BOJISAS ONPEIEIUTh IYTH €€ MOBBIIIECHHUS.

2.3. KoppeasiuMOHHBIH AHAJIU3 TOYHOCTH 00PA00OTKHU 3ar0TOBOK

B TexHonornn MammHOCTPOCHUS HEPEIKO BO3HUKAIOT 3aJla4d YCTAHOB-
JICHUS CBSI3M MEXKIY MOTPEIIHOCTAMHU 00pabOTKHU 3aroTOBOK, HOCSIIUMU CIy-
YalHBIA XapaKTeP U BO3HUKAIOIIMMHU Ha CMEKHBIX ONEpalrsIX WIN Mepexonax
TEXHOJOTHYECKOro mpouecca. K uucny Takux 3amad, Hanmpumep, OTHOCUTCA
3a7a4ya YCTAHOBJICHHS CBSI3M MEXAY pa3MepaMy 3arOoTOBKH, MOJIYyYaeMbIMHU
[P TOYEHHH, U €€ pa3MEPAMU U TBEPAOCTHIO €€ MaTepHuayia MOCie MITaMIIOB-
k. Jia penieHus moJoOHBIX YACTHBIX 3a/lad MPUMEHSIIOT KOPPEISIMOHHBIN
aHanm3. OH NO3BOJISIET BBIIBUTH KOPPEISALIMOHHYIO CBSI3b MEXK/Y CIIyYallHBIMHU
BeIMUYMHaMM Ha BxoAe (x) W BbixoAe () omepauuy WIM Mepexojia

(puc. 2.10), oneHUTh BO3MOXHOCTH MOBBIIIEHUSI TOYHOCTHU 3ar0TOBOK Ha HX
BBIXOJIE 33 CUET YBEJIMYEHHSI TOYHOCTH HA UX BXOJE.

Ilon xoppensyuonnou c643v10 MOHUMAETCS TaKOM BUJ CBSI3U CIyYalHBIX
BEJIMYUH ) C X, KOIJA Pa3JIMYHBIM 3HAUYCHUSM X COOTBETCTBYIOT OIPEECIICH-

HBIC CPCAHHUC 3HAYCHUSA ), KOTOPBIC HA3BIBAOT YaCTHBIMH CPCAHUMHA yx .
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B o0mieM Buze cBsA3b ), ¢ X MOXKET OBITh BBIPAKEHA yPABHEHUEM

o=/,

HAa3bIBACMBIM YpAasHeHUeM pecpeccuu y Ha X HWIW KOppeIAYUOHHbIM YpPAaEeHe-

HUeM.

x | Omeparus
(mepexon)

— Puc. 2.10. Cxema omneparnuu (repexo/a)

B mpocrelimem ciydyae Haau4ve KOPPEISLHOHHBIX CBA3€H MOKET OBITh
BBISIBJICHO IyTEM MOCTpOeHUs rpadukoB 3aBUcUMocTed )y oT x (puc. 2.11).

Ecmu ¢ u3MeHeHHeM x 4acTHOE cpenHee ), m3MeHsiercsa (puc. 2.11, a), 1o

KOPpEJSIIMOHHAs CBA3b ) € X CyLIecTBYeT. Eciy ¢ U3MEHEHHEM X YacTHOE

CpedHee y, OCTAeTCs MPAaKTUYECKH MOCTOSHHBIM (puc. 2.11, 6), To xoppens-

LIMOHHASA CBA3b ) C X OTCYTCTBYET.

Puc. 2.11.

3aBUCUMOCTH MEXAY CIIy4aliHbIMU BEJTMYMHAMMU

[Ipu koOppesisIIMOHHOM aHalIu3e TOYHOCTH OOpabOTKU 3aroTOBOK 00bEM
BbIOOpKM 7 npuHuMaroT paBHbIM 100—200 mtykam. KoppensuronHslii aHamu3
BBITIOJIHSIIOT B CJIEIYIOIIEH MOCTIE0BATEIbHOCTH.

Bce 3arotoBku BbIOOpKH HyMepyloT. [Ipou3BOasT U3MepeHrue UHTEPECY-
IOIIKX [TapaMeTPOB 3arOTOBOK, HAIIPUMEP, TOTO UM MHOTO pa3Mepa Ha BXoAe (
x ) u Beixoje () onepanuu (nepexoxna). [logcunTeiBalOT cpegHue apupmeru-

49



YECKUE 3HAUYCHUSA X ) Y n CpCAHHNC KBAAPATHICCKUC OTKIIOHCHUS O, , Gy .

Omnpezemnsior K03 GUUNCHT KOPPEISLHY 7,

S (- X))
% i=1

e J
nG .G,

SIBJISIIOILMNACS MEPOM TECHOTHI CBSI3M y C X . 3HaUeHue Koddduiuenta Koppe-
JSILMH MOXKET U3MeHsThes 0T 0 go +1. Ecimu =0, To Mexay y u x He Mo-

KET CYILECTBOBATH IPSIMOJIMHEUHON KOPPEIALMOHHON CBS3U, HO KPHUBOJIU-
HeliHas BO3MOkHA. Yem Onmke e K +1, TeM TecHee MPAMOJIMHENHAS KOppe-

JSILUOHHAS CBsI3b Y ¢ x . OHa ocabeBaeT ¢ MPHONIKCHUEM 7, K HYIIIO.

IIpyHUMAKOT, YTO MEXIY YaCTHBIM CPEAHUM ), U X CYLIECTBYET MPSMO-

JIMHEWHAas CBA3b BUJA
y,=a+bx. (2.6)
Koaddumuent b B 3ToM ypaBHEHUU ompeaesnsercs no Gopmye

o
b=r —L.

X
e

X

Tak kak ypaBHenue (2.6) cripaBeyiuBo u 111 X , ¥, To kKoappuuueHT a
COCTaBHUT:

a=Y -bX .
2
3aBMCHMOCTb MEX/1y IUCMIEPCUSMU Pa3MEPOB 3ar0TOBOK HA BBIXOJIE G, U

BXOJIE G- ONEPAIMH NPEACTABIACTCS B BUE
2 _ 2 22
G, =0, +b'o}, 2.7)

rIe bzcx — YacTh OOIIEH AUCIEPCUU Pa3MEPOB Ha BBIXOJIE OIEpaIlMH, BbI-

3BaHHAs UX JUCIEPCHUEHN Ha €€ BXOJE, a Gix — 4acTh OOIIIEeH TUCTIEPCUU pa3Me-

POB Ha BBIXOJE Olepalnu, 00YCIOBICHHAS BIUSIHUEM HEYUYTEHHBIX (DAKTOPOB.
Tak xak ©,, o, U b B ypaBHeHnH (2.7) U3BECTHBI, TO

2 _ 2 2
G, =0,(1-75,).
PaccmoTpuM mpuMep KOpPpENISILUOHHOIO aHajiu3a TOYHOCTH 00paboTKH
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3arotoBok. IIpennonoxum, 4To U3ydanach 3aBUCUMOCTb JuaMeTpa Baja, 00-
pabaTbIBaeMOro Ha THAPOKONUPOBAIILHOM aBTOMate ( 1), OT JUaMeTpa UCXO-

HOM 3aroToBKU (X ), MOJYyYEHHOH WITaMIIOBKOW. B pe3ynbraTe n3mepeHuil u
pacdyeToB yCTaHOBIEHO, uTo: X =32 MM; ©,=024 wmM; ¥ =30 wmm;
=0,8.

B cooTBeTcTBUU C BbIlIE U3JI0KEHHBIM HailieM KO3(Q(UUUEHTHl ypaBHE-

o, =0,03 Mm; P

HUS CBSI3HM V. C X, T. €.

y,=a+bx.
c

Koaddunment b=r,—=0,38 g’gi =0,1;
G b

K03 puLreHT a=Y -bX=30-0,1-32=26,8.
B urore nosnyunm
Y, =26,8+0,1x.

OnpenenuM 3aBUCMMOCTh MEXKIY AUCHEPCHUSIMHU Pa3MepOB 3arOoTOBOK Ha
BBIXO/I€ U BXoe onepauuu. 13 ypaBaenus (2.7) umeem

o}, =0, —b’cs =(0,03)” — (0,1)°(0,24)* =0,000324.

yx

Takum 00pa3oM, MoITyIumM
o2 =0,000324+0,01c7

501051

G, =/0,000324 +0,01c7 .

Hcnonb3ys 3T0 ypaBHEHUE, TENEPh MOKEM PEIIUTh TaKylo 3a1ady. Jlomy-
CTUM, 4YTO 3a CYET TEXHOJIOTUYECKUX MEPOIPUATUH YAAIOCh CHU3UTh G, C

0,24 1o 0,1 mm. Torma G, COKPaTHTCS C 0,03 10 0,02 MM, T. €. B 1,5 pa3a.

2.4. ToyeyHble 1 TOYHOCTHbIE THATPAMMBI

Takue auarpaMmbl CIIyKaT JUIsl OLIEHKH TOYHOCTH OOpabOTKU 3arOTOBOK
BO BpeMeHU. ToueuHble M TOYHOCTHBIE IMAarpaMMbl MO3BOJSIOT Haubolee
MIOJIHO BBISIBUTH U3MEHEHHUSI BO BPEMEHU KAK CIyYalHBIX, TAK U CUCTEMAaTH4e-
CKHX MOTPEIIHOCTEd 00paboTKU.

JIns mOoCTpOECHUsSI TOUEUHOW AuarpaMMbl MO TOPU3OHTAIBHOM OCH OTKJIA-
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JBIBAIOT HOMEPA 3arOTOBOK B MOPSJKE UX CXOJa CO CTaHKa, a M0 BEPTHKAJb-
HOW — B BHJE TOYEK pE3YNbTAaThl H3MEPEHHH MMapamMeTpoB WX TOYHOCTH
(HampuMep, pa3MepoB 3aroToBoK) (puc. 2.12, a). Toueunsle AuarpaMMbl MOX-
HO CTPOUTH KaK JUIsl OAHOM, TaK U JJII HECKOJIBKUX IMOCJeI0BaTeIbHO 00pada-
THIBAEMBIX MAPTHA 3ar0TOBOK. JIJIMHY TOYEUHBIX AHATPAMM MOXKHO COKPATHUTh,
€CJIM OTKJIa/IbIBaTh HE HOMEpPA 3aroTOBOK, a HOMEpa UX IPyMI, COAEpKaIIUX
OJIMHAKOBOE YHUCJIO MOCIIE0BATEIbHO CHUMAEMBbIX CO CTaHKa 3aroTOBOK (pHC.
2.12, 6). lns Toro, 4to0bl OBUIO Jerye MPOCIEAUTh TEHJCHIIMH W3MEHEHUS
pa3MepoB C TEUEHHUEM BPEMEHH CTPOAT AMarpaMmy, 1o BEPTHUKAIbHOU OCH KO-
TOPOH OTJIOKEHBI CpeJHUE apu(METUUECKIE 3HAUEHUS pa3MEPOB B IPYyIIIIE 3a-
roToBok (puc. 2.12, g).

T T 1 T T LT T
o 5 1 maptus [l maprus 2 I maprus IT naprus
52 2 3 C
23 [ ) g3 4 :
£ 5 ¢/ oo e%e £ 3 4 E
3 e .o oo |© 3 1

i

2345678910111213141516

i

34567 8910111213141516

Homepa saroroBok Homepa rpyiin 3aroroBox
a 7]
a 4
QE T T T T T
8 2 1 maprus II maprus a4 ——r—r 4 7-T7T-7-r - T-T-r1-T-T-
3 & 5
=X
= 9
2 ® ® ®le | ¢ ®
EiS VYT R R .000“' _ e P o720 [ 27076 1%e e 79
2o |e 0 ¢
O 3
» q-—-—-+-+-4-1 0L Lt 4 1 r.t.
1234567 8910111213141516 A

Homepa rpy1m 3aroToBok

8 2

Puc. 2.12. ToueuyHsle quarpamMmmsl

ToueuHble TUarpaMMbl UCTOJB3YIOT MPU CTATUCTUYECKOM KOHTpPOJIEC Ka-
yecTBa NMpoaykuuu. I[lpu TakoM KOHTpoJie MEPUOAUYECKH UBMEPSIOT OT 2 10
10 3arotoBok. Cpennue apudmeTHyecKre 3HAYCHHUsI pa3Mepa B 3TOW TpyIIie
3aroTOBOK HAHOCST Ha KOHTPOJIbHYIO Auarpammy (puc. 2.12, 2). Ha Heit ume-
I0TCSI TPAMBIE @, ONPEACSIONIMe TPaHUIbI MOJs JOMycKa pa3Mmepa, U mps-
MBIE O, OMPEACISAIONINE TPAHUIIBI PACCEHBAHUS CPEAHUX apUPMETHUSCKUX
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3HAUEHUU B rpymme. DTU NpsIMble HAXOJATCS HA OCHOBE TEOPETUUYECKUX IO-
JOXKeHUM cratucThuueckoro kKoHTposs. IIpu Bbixone cpeaHero apudmernye-
CKOro 3HaueHus B rpyiie (A) 3a npenesbl, OrpaHUYEHHbIE JIUHUAMU d, IPOU3-
BOJST MOJIHACTPOMKY cTaHKa. TakuM oOpa3oM MpHU CTaTUCTUYECKOM KOHTPOJIE
COKpAILIAlOTCsl 3aTpaThl HA MU3MEPEHUS 3arOTOBOK, TaK KaK BHIOOPOYHOM MpO-
BEpKE MOJABEPraroT TOJIbKO 5...10 % 3aroToBOK OT UX OOIIEro Yuca.

o1 2 3 4 5 o6 7 8 9 10 11 12 13
Howmepa rpymm 3aroroBok

Puc. 2.13. TounocTHas nuarpamma

Ha ocHoBe TOueuHBIX guarpamMM MOTYT OBITh MOCTPOCHBI TOYHOCTHBIC
nuarpaMmmbl. [IpuMep TOYHOCTHOM AuarpaMmbl mpuBeneH Ha puc. 2.13. Jlns
KaXJIOW Tpynmnbl MOCIENI0BATEIbHO 00padaThiBa€MbIX 3aroTOBOK HAXOJST

cpenHee apu(MeTHUECKOe 3HAUYCHHE pa3Mepa x, , CPEIHEE KBaIpaTHIEeCKOEe

cp?
OTKJIOHEHHE G, a TaKKe MpeleNbHOE BepxHee &, M HUXKHee &, OTKIOHECHHSA

pasmepa OT x,,. UHCIO 3aTOTOBOK B KaX[OW IPYIIEC PEKOMEHIYETCs Oparb

paBHBIM 25. TOUYHOCTHBIEC AUArPaMMbI MTO3BOJIAIOT HAMOOJIEe MOJIHO CYyJIUTh 00
M3MEHEHUH TOYHOCTH pa3Mepa oopabaThiBa€MbIX 3arOTOBOK BO BPEMEHH.

KOHTPOJIBHBIE BOITPOCHI

1. Yro Takoe pacnpeneseHue ciy4aiHOW BETUYUHBI?

2. Kakumu mnapaMmeTrpamMu OOBIYHO XapaKTEpU3YETCsl paclpe/iesieHHe
CIIy4ailHOM BEJIMYMHBI?

3. IloueMy B KayecTBE MEpbl PACCEUMBAHUSA CIYyYallHOM BEJIMYHHBI
0OBIYHO HCTOJIB3YIOT €€ CPeAHEe KBaJApaTUUECKOE OTKIOHEHHE, a HE

53



JTUCTIEPCUIO?

Kak mocTpouTh 3MOUPUUECKYIO KPUBYIO paclpeesieHusl HenpephiB-
HOM CITy4allHOW BEJIMYUHBI?

IIpyn kakux yCIIOBHSIX UMEET MECTO 3aKOH HOPMAJIBHOI'O pacIpese-
nenus’?

. Uro paer ananu3 TOYHOCTH (0OpabOTKH, COOpPKM) MO KPHUBBIM pac-
npenesneHus?

. UTo naet KOppesSIMOHHbBIN aHAJU3 TOYHOCTH ?

Jjist yero ciay»aT TOYE€UYHbIE U TOYHOCTHBIE 1HarpamMmbl?
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3. OCHOBbBI BABUPOBAHUA U PASMEPHBLIE LIEIIN

3amada obecnieyeHus: TpeOyeMON TOUYHOCTH M3TOTOBJICHUS W3JCIIHUMA, KaK
y’)K€ OTMEUajoCh, SBISETCS OTHON W3 BaXKHEUIIUX B TEXHOJIOTHU MAIIWHO-
ctpoenuss. DyHaaMEHTOM JJIsl pEIISHUs 3TOW 3a7a4M SBJISIFOTCS OCHOBBHI 0a3u-
POBaHUS U TCOPHUS Pa3MEPHBIX IIETIEH.

3.1. OcHoBBI 0a3MpOBaHUSA
3.1.1. O0uue nousaTHs 0 6a3ax U 0a3MPOBAHUM

Jlns HOpMasibHOWM paboThl 000K MAaIIMHBI HEOOXOJUMO O00ECIeYUTh
OTpENICICHHOE B3aMMHOE PACIOJIOKEHHE ee JeTajeid U COOPOYHBIX €IUHHII.
[Ipu 06paboTKe 3aroTOBKU JOJKHBI OBITH ¢ TpeOyeMOl TOYHOCTBIO YCTaHOB-
JIEHBI HAa CTOJIE CTaHKAa WU B MpuUcnocoOneHuu. Takas ke 3ajjaya BO3HUKAET U
MpU WM3MEPEHUHU, KOTJla 3arOTOBKA WJIM W3JIEJIUE€ U U3MEPUTENbHBIN UHCTPY-
MEHT (mpuOop, MPUCTOCOOTIECHUE) TAKKE TIOJKHBI ObITh YCTAHOBIICHBI C TpeOy-
€MOM TOYHOCTBIO OTHOCUTENBHO JIPYT JIpyra.

[Iponiecc ycTaHOBKM 3arOoTOBKM WJIM U3JIENIUSI PUHATO JEJIUTH Ha Oa3u-
poBaHME M 3aKpervieHue. bazuposanue — 3TO NMpPUJAHUE 3arOTOBKE WM H3/e-
JUI0 TpeOyeMOro Moji0KeHUs OTHOCUTENbHO BRIOPAHHON CHUCTEMBbI KOOPIMHAT.
3axkpennenue — 3TO IPUIOKEHUE CHII M TIAp CUJI K 3arOTOBKE WJIA U3JETUIO IS
o0OecrieueHus MOCTOSHCTBA UX MOJIOKEHUS, JOCTUTHYTOTO MpU 0a3upOBAHUHU.

[ToBepXHOCTH WK BBIMOJIHSIONIEE TY XK€ (PYHKIHUIO COYETAHUE MTOBEPXHO-
CTeH, OCh, TOUKA, MPUHAJICKAIAs] 3arOTOBKE WM U3JCJIUI0 U UCIOJIb3yeMas
17151 0a3UpOBaHUS, HA3BIBACTCA OA301.

[Ipu Ga3zupoBaHMM 3arOTOBKM U HW3JENIHS paccMaTPUBAIOTCS Kak abco-
JIOTHO TBEPJIbIE TeJa.

B ocHoBe npaBuii 6a3upoBaHMs JEKUT U3BECTHOE B TEOPETUUECKON Me-
XaHUKE TMOJ0KEHUE O TOM, YTO CBOOOJHOE aOCOJIIOTHO TBEPJIOE TEJIO UMEET
HIECTh CTeNeHer cBOOOABI B BEIOpaHHOU cucteMe kKoopauHaT. OHO MOXKET me-
peMenaTbes BIOJIb TPEX OCEH KOOPJMHAT U BpalllaThesl BOKpYr HuX. CiaenoBa-
TEJIbHO, JJISI TMPUAAHUSl TeNly TPeOyemMoro IMOJOKEHHS HEOOXOJUMO OTHATH
yKa3aHHbIE cTeneHu cBOOOAbL. J[Jis 3TOro HyXHO 3a1aTh (3aUKCHpPOBATH)
LIECTh HE3aBUCUMBIX KOOpAUHAT Tena. [Ipudem kaxaas KoopJuHaTa BhICTYMA-
€T B POJIL 08YCMOPOHHEU C853U, KOTOpasi OTHUMAET CBOOOJY NEepeMeElIeHUs
BJIOJIb 3TOM KOOPAWUHATEI.
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PaccMoTpum cHaudana 6a3upoBaHMEe NPU3MATUYECKON 3arOTOBKU B CHU-
creme koopauHat XYZ (puc. 3.1, a). Jlns mpumanus 3aroToBke TpeOyeMoro
MOJIOXKEHUsSI HEOOXO0IMMO 3a7aTh KOOpAUHAThI [-17, 2-2, 3-3', 4-47, 5-5'n 6-6'.
DT KOOpPJMHATHI JIMIIAIOT 3arOTOBKY BCEX IIECTU CTENeHed CBOOOIbI, a
UMEHHO:

|
Z /6’
5! 6"
. ar
v 21y
41 : /.3
'4/ ,)’ 2I
s
./
X 3!
/ Iy
a
71
/ 1 o o "\\

Puc. 3.1. bazupoBanue npu3mMaTUYECKON 3arOTOBKHU:
a — B cucteMe koopauHaT XYZ ; 6 — myteM coBMelieHus 6a3 3arOTOBKH
C YCTaHOBOYHBIMHU 3JIEMEHTaMH MPUCTIOCOOICHHS
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e koopauHathl /-1’ 2-2’wn 3-3’ - mepemelieHus BIOJIb OCu Z | Bpa-
meHust BOKpyr oceit X u Y

® KOOpAWHATHI 4-4’ 1 5-5' - mepeMenieHns BAOIb OCH Y W BpalleHus
BOKpYT ocH Z ;

® KOOpAWHATA 6-6- IEpPEMEICHUS BIOIb OCH X .

VYcTaHoBKa 3aroTOBKM B MPUCHOCOOJEHUH OCYIIECTBIISETCS IyTEM COB-
MeleHus ee 0a3 ¢ yCTaHOBOYHBIMU 3JIEMEHTAMM Mpucnocodnenus. B pe3ynib-
TaTe 3TOr0 KOOPAMHATHI 3arOTOBKM MPEBPAILIAIOTCS B LIECTh OMOPHBIX TOYEK,
pacIoNoKeHHBIX Ha ee 0azax (puc. 3.1, 6).

AHaANOrMYHO OMNpenensieTcs MOJOXKEHUE MPUCOSANHIEMON JeTalu OTHO-
CUTEIBHO Jpyroi (0a30BoOif), KOTOPOE MPOUCXOAUT MYTEM COBMEIIECHUS HX
0a3.

Takum 006pazom, NOIYYUM MpasuUIo uiecmu moyex, B COOTBETCTBUU C KO-
TOPBIM JIJIsl PUAAHUSL TPEOYyEeMOro MOJIOKEHUS 3arOTOBKE OTHOCUTEIBHO MPU-
crnocoOyieHus (UM MPUCOEIUHAEMOMN AeTall OTHOCUTENBHO APYroi) HeoOxo-
JUMO U I0CTaTOYHO UMETh IIECTh OMOPHBIX TOUEK, OTHUMAIOIINX Y 3aTOTOBKH
(mpucoeNHIEMON 1eTaau) M0 OJTHOM CTENEHU CBOOOBI.

OTU ONOpHBIE TOYKH OOBIYHO pACIOJaraloTcs Ha Tpex 0a3zax, KOTOphIE
MIPUHSATO HA3bIBATh KOMNIEKMOM 6as3.

Jlist 0603HaUeHMs] ONMOPHOW TOYKHM MPEIYCMOTPEH CHELUaIbHBIM 3HAK
(puc. 3.2). CxeMy pacmnojioxKeHHUs OMOPHBIX TOYEK Ha 0a3ax 3aroTOBKU WIIU
U3JIeNUsl IPUHATO Ha3bIBATh CXEMOM Oa3upoBaHUs.

Puc. 3.2. YcnoBHOe 0003HauCHHE OMOPHOM TOUKH:
a — Ha BUJE criepenu 1 cOOKy; 6 — Ha BUJE CBEPXY

Bce omopHble TOYKM Ha cxeme 0a3MpOBaHUS HYMEPYIOT MOPSIKOBBIMU
HOMEpaMu, HauuHas ¢ 0a3bl, HA KOTOPOM pacmojiaraeTcs HauOOJbIIEe YUCIIO
OMOPHBIX TOYEK. [Ipy 3TOM YMCIIO MPOEKIHUM 3arOTOBKU WIJIM U3JAENIHS TOJKHO
OBITh JIOCTATOYHBIM ISl OJTHO3HAYHOTO MPEACTABICHUS O PAa3MEIICHUU OIOp-
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HBIX ToueK. [Ipu Hallo)KeHUN B KaKOW-TMOO0 MPOEKIHH OAHOW OMOPHON TOYKH
Ha JpYTyo M300pakatoT OJHY TOYKY U OKOJIO HEE MPOCTABISAIOT HOMEpa COB-
MEILEHHBIX TOYEK.

Cxema 0a3upoBaHUs MPU3MATUYECKON 3aroTOBKU MJIi PACCMOTPEHHOIO
BbIlLIE TpuMepa (cM. puc. 3.1) npuBeneHa Ha puc. 3.3.

O 0

Puc. 3.3. Cxema 0a3upoBaHusi NpU3MaTHUYECKON 3arOTOBKU

Tenepr paccMoTpuM 6a3upoBaHKEe BAJMKA M IUCKA B MPSAMOYTOJBHOM CH-
creme kKoopauHat XYZ. B aTux ciiy4asx Hapsay ¢ APYTUMH KOOpIWHATAMHU
Jare BCEro 3aJal0T KOOPAWHATHI TOUYEK, PACTIONIOKEHHBIX Ha OCH IMJIMHIPH-
YECKOM MMOBEPXHOCTH 3aroTOBOK (puc. 3.4).

4

a o
Puc. 3.4. basupoBanue Banuka (a) ¥ qucka (6) B cucreme koopaunar XYZ
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Koopnunater /-1, 2-2', 3-3’u 4-4’ (puc. 3.4, a) nMIIal0T BaJlUK Mepeme-
IICHUI BIOJb oceld ¥ M Z W BpalieHHs BOKPYT 3THX K€ Ocel, KoopauHara -
5’— mepemMeneHus BIOAbL ocu X W KOOpAWHATA 6-6 - BpallleHUsT BOKPYT ATOU
OCH.

Bcenencreue manon AMuMHBI HAIMHIPUYECKON MOBEPXHOCTU JUCKA MOKHO
3a/1aTh KOOPJMHATHI TOJBKO JIBYX TOUEK, PACIOJIOKEHHBIX Ha €ro ocu (puc.
3.4, 6), 3aT0 Ha TOpIIE JUCKA — KOOPJAUHATHI Tpex Touek. Koopaunater /-17, 2-
2/, 3-3/ mMmaroT AWCK MepeMEeIISHUs BI0JIb OC X W BpaIlEeHUs BOKPYT OCEH
Y u Z, xoopnunatel 4-4’u 5-57 - mepeMenieHuii COOTBETCTBEHHO BJIOJIb OCEH
Y u Z u xoopauHarta 6-6’— BpaieHus BOKpyT ocu X .

Taxkum oOpa3oM, BaJIMK U JAUCK JUIIAIOTCS BCEX IIECTH CTENeHEe CBOOO-
B

CxeMbl 0a3upoBaHus BajMKa W JAUCKA MPUBEACHBI Ha puc. 3.5, a u 3.5, g,
a MaTepUAIM3YIOIINE UX CXEMbl YCTAHOBKHU 3arOTOBOK B CAMOIICHTPUPYIOIIEM
naTpoHe MoKa3aHbl Ha puc. 3.5, 6 u 3.5, 2.

5> S
% ;7
a 6

3] 2

Puc. 3.5. Cxembl 6a3UpOBaHUS U COOTBETCTBYIOIINE UM CXEMBI
YCTaHOBKH Bajuka (a, 06) u aucka (8, 2)
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Heo0xonumo noguepkHyTh, UTO ONOpHbIe ToukH /, 2, 3 u 4 Ha cxeMme Oa-
3UpOBaHUS BaiuKa (puc. 3.5, a) U ONOpHBIE TOUKH 4, 5 Ha cxeme 0a3upoBaHUS
nucka (puc. 3.5, 8) SBISIOTCS BOOOpakaeMbIMHU.

3.1.2. Knaccupukauus 6a3

ba3zbl mpuHATO paznnyarh M0 Ha3HAYEHUIO, IO JIMIIAEMbIM CTEIEeHSIM CBO-
00/1bI U IO XapaKTepy MPOSIBICHUS.

[To Ha3zHaueHUIO 6a3bl JENATCAS HA KOHCTPYKTOPCKHUE, TEXHOJIOTUYECKUE U
U3MEPUTEBHBIE.

Koncmpykmopckas 6aza — 310 0asza, ucnoyib3yemas JJjisi ONpenesICHHs
MOJIOKEHUSI JIeTalld Ui COOPOYHOU eAUHUIIBI B u3aenuu. KoHCTpyKTOpCcKue
0a3bl, B CBOIO OYepeib, ACISATCS HA OCHOBHBIC U BcioMoratelibHble. OCHOBHO!
Ha3bIBaeTcs 0asza, mMpUHaJIeKallas JaHHOM AeTalu Wik COOPOYHOUN eAUHUIE U
UCIIOJb3yeMasi JJIsl ONpeeNeHUs UX TMOJ0XKEHUsI B U3JEIUU. Becnomozamens-
HOUl Ha3bIBaeTcs 0a3a, MpUHAAJIeKaIlas JaHHOW JeTalu Wik cOOpOYHOU eau-
HUIIE ¥ UCTIOJIb3yeMasl 1JIs ONpeIeNICHUs] TTOJIOKEHUS TPUCOCIUHIEMOT0 K HUM
m3aenusa. Ha puc. 3.6 npuBeaeH npuMep KOMIUIEKTOB OCHOBHBIX M BCIIOMOTa-
TeJIbHBIX 0a3 aetanu (kopmyca). HyxHO OTMETUTh, 4TO Jt00asi AeTalb MOXKET
HUMETh TOJIbKO OJWH KOMIUIEKT OCHOBHBIX 0a3 U CTOJBbKO KOMILIEKTOB BCIIOMO-
raTeibHBIX 0a3, CKOJBKO JeTalel Win cOOpPOUYHBIX €NNHUIL K HEH MPUCOETUHSI-
eTcsl.

4
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~
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Puc. 3.6. IIpumep KOMIUIEKTOB OCHOBHBIX U BCIIOMOTaTEIbHBIX 0a3 eTann
(Z, 11, III — ocHoBHBIE Oa3bl kopryca; IV, V, VI — ero BcioMorareiabHbie 0a3bl)

Texnonoeuueckas 0aza — 370 0a3za, UCHOJIb3yeMasl JJisl OMPE/IeICHUS TTO-
JIOKEHUS 3arOTOBKHM WJIM HM3JENHsI B MPOIECCE M3TOTOBICHUS WM PEMOHTA.
Hekoropsie mpuMepbl KOMIUIEKTOB TEXHOJIOTUYECKUX 0a3 ObLTH PacCMOTPEHBI
BBIIIIC.
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Hzmepumenvuas 6a3a — 31o 0aza, UCHONb3yeMasi AJIsl ONpeAeTIeHUs OTHO-
CUTEIHFHOTO TMOJIOKEHUS 3arOTOBKU WIJIM U3JIEHs U CPeCTB u3mepeHus. [lpu-
Mep U3MEpUTENIbHOM 0a3bl 1aH Ha puc. 3.7.

Puc. 3.7. K nonstuio u3MepuTenbHbIX 0a3 getanu
(A — u3mepurenbHas 0aza)

B 3aBucuMocTu OT nuiaeMbIX CTENeHel cBOOO bl 0a3bl AENATCS HA yCTa-
HOBOYHYIO, HANpaBJSIONIYI0, OMOPHYIO, JABOMHYIO HAIMpPaBISAIONIYI0 U JBOM-
HYI0 ONOPHYIO.

Yemanogounas 06a3a nuimiaer 3aroTOBKY WM U3JIEJIME TPEX CTENEHEH
CBOOOJIbI — MEpPEMELIEHUsT BAOJIb OJHOM KOOPIAMHATHOW OCH M BpAILEHHs BO-
Kpyr ABYX IpPYIUX Ocel. B pacCMOTpEHHBIX BbILIE NPUMEPAX YCTAHOBOYHOU
0a30l SABISIOTCA HIKHSS TUIOCKOCTh MPU3MATUYECKON 3arotoBku (puc. 3.3) u
Toperl aucka (puc. 3.5, 6). YcTtaHoBouHas 0a3za JOJDKHA UMETh 1O BO3MOYKHO-
CTU HauOOJIBIIYIO TUIOIIAb, YTOOBI OMOPHBIE TOYKHM MOXHO OBLIO pa3HECTH
KaK MOXHO JaJibllie IPyT OT Apyra, o0ecrneunB yCTOMUUBOCTh 3arOTOBKH HIIH
1731 (S 1268

Hanpaensaowas 6a3a nuiiaer 3aroToBKY WIM H3JEIHE JBYX CTEMEHEH
CBO0O/IbI — MEPEMENICHUsI BJ0JIb OAHOW KOOPJMHATHOW OCH U BpallleHUs BO-
Kpyr apyroit ocu. Hampasnstomieit 6a3oii (cM. puc. 3.3) sBIsSIETCS MIOCKOCTh
MPU3MATHYECKOM 3arOTOBKHM, HA KOTOPOM pacIioiararoTcsi OOPHbIE TOUKU 4 U
5. Hanpasnsromas 6a3a qo/bkHa ObITh MO0 BO3MOXXHOCTH HamOoJiee MPOTSIKEH-
HOM, 4TOOBI OMIOPHBIE TOUKU MOKHO OBLIO pa3HECTH HA HAUOOJIbIIEEe PACCTOSI-
HUEe, 00eCrieYuB TEM CaMbIM HaUMEHBIIUN MEPEKOC 3arOTOBKU WJIU U3JIENUS B
COOTBETCTBYIOIIEH KOOPAUHATHON IUIOCKOCTH.

OnopHas 6a3a nUIIAET 3ar0TOBKY WJIM U3JIeJIMe OJHOU CTEIEHU CBOOOIbI
— MepeMEIIEHUs BAOJIb OJHON KOOPAMHATHON OCH WM BpalleHUs BOKPYT OJ-
HOM KOOpAMHATHOM ocu. B paccMOTpeHHBIX BbIIE MpUMEpax OMOpPHOM 0a3oii
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ABJIAIOTCS TJIOCKOCTh MPU3MATUYECKOM 3aroToBKHU (cM. puc. 3.3), Ha KOTOpou
pacnoJiaraeTcsi OropHasi Touka 6, Topel Bajuka (cMm. puc. 3.5, a), Ha KOTOpOM
pacnoJiaraeTcsi OrnopHasi Touka 5, 1 OOKOBbIE IUIOCKOCTH IIMOHOYHBIX MAa30B
BaJMKa M Jqucka (cMm. puc. 3.5, a U 6), HA KOTOPBIX PaCIOararoTcs OMOPHBIE
TOUKH 6. B kauecTBe onopHO 6a3bl MOXKET ObITh UCMOJIB30BAaHA MOBEPXHOCTD

JTH00BIX Ta0APUTHBIX Pa3MEPOB.

Puc. 3.8. Peanu3zanus 1BOHON HanpaBJis-
om1ei 0a3pl COUCTAaHUEM IMIMHAPUIECKIX
MOBEPXHOCTEMN. 7 — 3arOTOBKA Baja;

8 — Benymuii kpyr; 9 — onopa;

10 — mmudyrouuii kpyr; 1/ — ymop

Heotinas nanpasnaowasn 0a3a
JUIIAeT 3aroTOBKY WM W3JEIue
YeTbIpeX CTENeHel cBOOOJbl — Ie-
peMeIleHU BIOJIb JIByX KOOPJH-
HATHBIX OCEW U BpalleHUs BOKPYT
ATUX ke ocel. Jta 6a3a aya obdec-
MEeYEHUsS] HAaUMEHBIIHNX TEPEKOCOB
3arOTOBKM WU W3JENusl J0JHKHA
OBbITh TI0O BO3MO>KHOCTH HaumbOoJjee
IPOTSHKEHHOM. J[BOMHON Halpas-
nsromeid 0a3oi ABASETCS OCh ILU-
JUHIPUYECKON TOBEPXHOCTH Ba-
nuka (cMm. puc. 3.5, a).

YacTto IBOMHYIO HaIpPaBIISAIO-
myro 0a3zy o0Opa3yeT coueTaHue
JBYX HWJIWHJIPUYECKUX WU KOHU-
YECKUX IIOBEPXHOCTEH, a TaKKe
COUETaHHE WINHAPUUECKON U KO-
HA4YEeCKOM moBepxHocTed. [lpum
ATOM KaxKJas W3 Ha3BaHHBIX IO-
BEPXHOCTEH HMEET HEOOIbIIYIO
MPOTSKEHHOCTh. Ponib  ABOMHOMU
HampapJsonieid 0a3pl B OJHOM
ClIy4ya€ MOTYT BBINOJIHITH HICHKH
Bana (puc. 3.8), KOTOPBIMH €rO
YCTaHABIIUBAIOT HA OMOPY U BEdy-

i Kpyr npu OeClieHTPOBOM NUIU(POBAHUM, BO BTOPOM — IIEHTPOBBIE OTBEP-
CTHS1, C TOMOIIBIO KOTOPBIX BaJl yCTAHABIMBAIOT B LIEHTPaX Ha Kpyriouuudo-
BaJIbHBIX WJIM TOKApHBIX cTaHKaX (puc. 3.9), B TpeTheM - HUIMHAPHUYECKAs TO-

* o o
B stoMm CJIydqac caMa 06pa6aTLIBaeMa51 MMOBEPXHOCTD ABJIACTCA TEXHOJOTUYCCKOU Oazoit
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BEPXHOCTh M IIEHTPOBOE OTBEPCTHE Bajia, KOTOPBIMHU €r0 YCTaHABIMBAIOT CO-
OTBETCTBEHHO B TPEXKYJAYKOBBI CAMOIEHTPUPYIOIIUNA TATpOH W 3aJHUN
LEHTP TOKapHOro cTaHka (puc. 3.10).

Puc. 3.9. Peanuzanus 1BoitHOM Hampas- Puc. 31.10. Peanim3auust 1BOMHOM
Jsito1e 0a3bl HIEHTPOBBIMU HaIpaBJIAIONIeH 0a3bl HWIMHIPUIECKON
OTBEPCTUSIMH B 3arOTOBKE IMOBEPXHOCTHIO U [IEHTPOBBIM
OTBEPCTHEM

/leotinas onopnas 6a3a IUIIAET 3arOTOBKY WM M3/ENIHE BYX CTEIEHEU
CBOOO/IbI — MEPEMEILIEHUS BJOJIb IBYX KOOPJAMHATHBIX oceil. [Ipumepom 1BOi-
HOU OMNOpHOI 0a3bl SABISIETCS OCh LWJIMHAPUYECKOW IMOBEPXHOCTU JUCKA
(cm. puc. 3.5, g).

KommiekTsl 6a3, B mepBblid U3 KOTOPBIX BXOJSAT YCTAaHOBOYHAS, HAINpaB-
JS0IAst U onopHasi 6asbl, BO BTOpOW — JBOMHAs HAMPABIISIONIAs U JIBE OINOP-
Hble 0a3bl, B TPETUl — YCTAaHOBOYHAs, JBOWHAsl OMOpHasi M omopHas 0a3bl,
HAa3bIBAIOT TUIOBBIMU.

[To xapakTepy nposiBieHus: 0a3bl JESAT HA SIBHBIE U CKPBITHIC.

Aenoii Ha3pIBaeTcsl 0a3a 3aroTOBKU WIM W3JIENUs B BUAEC PEAJbHOU IO-
BEPXHOCTH, PA3METOUYHOM PUCKHU UJIM TOYKH MEPECEUECHUS PUCOK.

Ckpuimoii Ha3pIBaeTCsl 0a3a 3aroTOBKU WIIM M3JCIHS B BHJE BOOOpaxkae-
MOU IUIOCKOCTH, OCH WJIH TOYKHU.

B paccMoTpeHHBIX BbIllIE OpUMEpax MO XapakTepy MpOsiBICHUS 0a3bl
MOAPA3IEISAIOTCS CAEAYIOINUM 00pa3oM:

® y mIpu3MaTh4eckoi 3arotoBku (puc. 3.3) Bce Tpu 0a3bl (yCcTaHO-
BOYHAsI, HAMIPABJIAIONIAsl U OMOPHAs) — SIBHBIE;

e y Banuka (puc. 3.5, a) n1BoWHAas Hampapisomas 6aza (och €ro 1u-
JUHAPUYECKON OBEPXHOCTH) — CKPBITAsl, OMIOPHBIE 0a3bl — SIBHBIE;

e y nucka (puc. 3.5,6) ycTaHOBOYHAs U OIMOpHasi 0a3bl — SIBHBIE,
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JBOITHas oropHas 6a3a (0Ch MIJIMHIPHICCKON MTOBEPXHOCTH JTUCKA)
— CKpBITas;

e y Baia (puc. 3.8) nBoifHas Hampapisomias 0a3a U OJHA OMOpHas
0a3a (Topel) — BHBIE, IpyTas OrnopHas 0aza — CKphITas;

e y Bana (puc. 3.9) nBoiiHas Hampapistonias 6a3a (o0mas och IEH-
TPOBBIX OTBEPCTHI) U JBE OMOPHbIE 0a3bl (OJHON U3 KOTOPHIX SB-
JsieTCsl BEpIIMHA KOHYCa MEPEIHEro IEHTPOBOIO OTBEPCTUS) —
CKPBITHIE;

e yv Baia (puc. 3.10) nBoitHas Hampabistomas 0Oasza (oOmas ock
y4acTKa MUJIMHAPUIECKON TOBEPXHOCTH U IIEHTPOBOTO OTBEPCTHS)
U oiHa omopHas 0a3a — CKpBIThIE, JIpyras onopHas 6a3a (Topely) —

SIBHASL.
Heob6xonumo nomuepkHyTh ciaeayroiiee. OnopHas Touka 6, pacrnoioKeH-
Hasl Ha CKPBITBIX OMOPHBIX 0a3ax (puc. 3.8 —3.10), — 3T0 CUMBOJI TOr0, YTO Baj
B KaXXIblii MOMEHT BPEMEHH 3aHHMAET BIIOJHE OMPECICHHOE YTIIOBOE IMOJIO-
KEHHE B CHCTEME KOOpJIUHAT CTaHKa, T.€. OTHOCUTEIBHO OMOPHI U BEAYIIETO
Kpyra 0eclieHTpOBO-ILIM(OBAJIBLHOIO CTaHKa (puUcC. 3.8), IEHTPOB KPYTrIIOLLIU-
dboBanpHOro cranka (puc. 3.9), TpexKyJadykoBOro MaTpOHA TOKAPHOTO CTaHKA

(puc. 3.10).

[To Ha3HAUYEeHH IO

Konctpykropckas:
OCHOBHas :
BCIIOMOTaTeJbHasg —
TexHonoruueckas ——, [To anmaembim
U3MepuTenbHas { CTENneHIM CBOOOIbI
= YcTraHoBoYHas-
\——— Hanpagnsiomas \
\—~ OnopHas N
- JIBOliHas HampaBIAOLAs — [1o xapakrepy
\— JIBoiiHas onopHas ~ POSIBICHHS
= CKpsiTas
- SIBHas

Puc. 3.11. Kimaccudukarnus 6a3

Ha puc. 3.11 npuBenena cxema kiaccudukanuu 6a3. B coorBeTcTBHE C
ATOM CXEMOU TOJTHOEe Ha3BaHWE 0a3bl JOHKHO OXBATHIBATh BCE TPHU KiIacCH(U-
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KaIlMOHHBIX Mpu3HaKa. Hampumep, monoxxenue Bana (puc. 3.8) omnpenenstoT
0a3bl: TEXHOJOTHYECKAsl JBOMHAs HAIMPABISAIONIAS SBHAS, TEXHOJOTHYECKAS
OTOpHas SBHAs, TEXHOJIOTHYECKasi OTMOpHAas CKphITas. [lomyckaeTcs u ympo-
IIEHHOE Ha3BaHue 0a3, OTpaxkaroliee TOJNBKO Te KiIaccu(UKaIMOHHbIC PU3HA-
KW, KOTOpPBIE MPEACTABISIIOT WHTEPEC B JaHHBIA MOMEHT BPEMCHH: JTBOMHAS
HampaBJsIoNIas CKpbITas 0a3a, yCTAHOBOYHAs siBHAas 0a3a, Hampapistomas Oa-
3a U T. I

3.2. OcHOBBI TEOPHH pPa3MEPHBIX Lenen
3.2.1. OcHOBHBIC IOHATHS U ONpPeAeICHUS

Pasmepnoii yenvio Ha3bIBa€TCs COBOKYNHOCTb pPa3MEpPOB, HEMOCPEN-
CTBEHHO YYAaCTBYIOUIMX B PEIICHUU MOCTABJICHHOM 3aJa4yd U 00pa3youmx 3a-
MKHYTBIN KOHTYD.

Hanpumep, coBokynHocTs pasmepoB A, A, u A, (puc. 3.12, a) obpa-

3yIOT pa3MEpHYIO LIeMb, KOTOpas ONpeesieT BETHINHY 3a30pa A ,.

Pa3MepHble 1enu TPUHATO H300pakaTh B BUJE OTICIbHBIX CXEM
(puc. 3.12, 6, 2).

Pa3mepnl, oOpasyromire pa3MepHYIO 1eMb, HA3bIBAIOTCA 36€HbAMU Pa3-
MEPHOM LIEIIH.

3BEHBSAMM pa3MEPHBIX Ienei MOryT ObITh Kak JuHeuHbie (puc. 3.12, a),
TaK W YrJioBble pa3mepsl (puc. 3.12, 6).

3BeHbs — JIMHEHHbBIE pa3Mepbl — MPUHITO 0003HAYATh MPOMUCHBIMU OYK-
BamH pycckoro andasuta (A, b, ...), a 3BeHbs1 — yTJIOBbIE pa3Mepbl — CTPOU-
HBIMH OyKBaMu rpedeckoro ajadasuta (3, v, ...) 3a HCKIIFOYeHUEM OYKB ., O,
§, A, ®. B oTHenbHBIX Ciy4asX MOTYT OBITh MCIIOJIB30BaHBI U JIPyrue 000-
3HAYCHUSI.

B m100011 pasMepHOl 1€ OJHO M3 3BEHBEB SIBJISIETCS 3aMBIKAIOIIUM, a
OCTaJIbHBIE — COCTABIIAIONIUMU 3BEHBSIMU.

3amvikarowum HA3bIBAIOT 3BEHO PA3MEpPHOU LIETH, SIBISIOIICECS MCXOJ-
HBIM IIPU MTOCTAHOBKE 33/1a4d WA MOJIy4aloleecs MOCIEeIHUM B Pe3yJbTaTe ee
pelieHus.

Hanpumep, o4eBUHO, UTO UMEHHO UCXOJISI U3 TpeOyeMOoro 3Ha4eHus 3a-
3opa A, (puc. 3.12, a), cienyer ompeneisaTb 3HaYEHUs 3BEHbEB A| U A,.

ITooTOoMy 3BeHO A, B paccMaTpuBaeMOM Pa3MEpPHOM LICIH SABIACTCA 3aMbIKa-
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fouM. O4YeBUIHO TaKXKe, YTO 3TO 3BEHO MpPHU COOpKEe MexaHu3Ma OyAeT Mmoiry-
4eHo nocienHuM. To ke camoe MOXKHO cKa3aTb O 3BeHEe [3,, paccMaTpuBas

pa3MepHYIO 1LeTb, TOKa3aHHYIO Ha puc. 3.12, 6.

%
N A
A,
NS S
_______ _,_d}_ A N
A,
N m - -
k/ <
T A, A,
- - B
A,
a o
B,
(_
— —
Bl Bz - Bl -
(_
B B, B

Puc. 3.12. KoHcTpyKTOpCKHE pa3MEpHbBIE LIETIH

3aMbIKarolee 38€H0 0003HaYaeTcss HHAEKCOM A .
CocraBisironyue 3BeHbS Pa3MEPHOM LM JCIATCS Ha YBEINYUBAIOIIUE U
YMEHBIIAOIITHE.
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Veenuuueaiouyym 38€HOM Ha3bIBAIOT TAKOE, C YBEJIMUEHHEM KOTOPOTO 3a-
MBIKAIOIIIEE 3BEHO YBEJIMYNBACTCHI.

Vmenvwarowum 3B€HOM HA3bIBAIOT TAKOE, C YBEIUYEHUEM KOTOPOIO 3a-
MBIKAIOIIEE 3BEHO YMEHBIIAETCS.

B pa3mepHoil menwu, nmokazaHHOM Ha puc. 3.12, a, 3BeHO A, — yBennyu-

BAIOIIEE, @ 3B€HO A, — YMEHBILAOIIIEE.
VYBenuuuBarolue 3B€Hbsl 0003HAYAIOTCS CTPEJIKOW HaJ OyKBOM, HaIpas-

JeHHOHN BnpaBo (A;), a yMEHbLIAIOIINE — CTPEIKOM, HAIpPaBICHHON BIIEBO

(Az).

3amaya BBIICIICHUS YBEIWYUBAIOIINX U YMEHBIIAIONMINX 3BEHBEB ISl KO-
POTKHUX pa3MEpPHBIX IETeH 0Ka3bIBAETCS JOCTATOYHO MpocToid. C yBeTnYeHUEM
qrciia 3BeHhEB B pa3MEPHOH IIEMHU 3Ta 3a]a4a YCIOKHICTCS U Ui 00JIeT4eHUs
€e pellIeHHs 11e71eco00pa3HO UCMOIb30BaTh CIACAYIOMUI NpreM. 3aMbIKarolile-
My 3BEHY YCIOBHO NMPUCBAaWBAIOT MHJEKC YMEHBIIAIOMIETO, T. €. CTPeKa HaJ
obOo3Hayvaroiel ero OykBoil HampasisieTcst BiIeBo (puc. 3.13). 3atem mpoBo-
JTUTCST MBICJICHHBIN 00X07] pa3MEepHOTO KOHTYpa IO dTOW CTPEJIKE, M B HAIIPaB-
JeHUU 00X0Jla PacCTaBIISIIOTCS CTPEJIKU HaJl OykBamMu, 00O3HAYalOIIUMHU CO-
cTaBisONIMe 3BeHbs. Ecnu cTpenka OyaeT HampaBieHa BIpPaBO — 3BEHO YBe-
JTMYUBAIOIIEE, a €CTIU BIEBO — YMEHBIIAIOIIEE.

[—

o - —— —— — ]

A

— — — —> —

— — — —— -

Ay

Puc. 3.13. Cxema pa3mepHoii 1ienu. JInHUEH co cTpeakamu
MOKa3aHa MoCJIeIOBATEIbHOCTh «00X0a» pa3MepHOro KOHTYPA ISl BBIICTICHHUS
YBEJIMYUBAIOIINX U YMEHbIIAIOIIUX 3BEHbEB
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PasMepHbIe 1eny no Ha3HAYEHUIO EIIATCS Ha KOHCMPYKMOPCKUe, mexHo-
Jocuyeckue u usmepumensviuole. 1lepBple UCMONB3YIOT HA 3TaNe KOHCTPYHPOBa-
HUS U3JIeNIUNA, BTOPbIC — Ha dTale UX U3rOTOBJICHUS, TPEThU — IIPU U3MEPEHUU
JeTaJIeH.

KonctpykTopckue pasmepHbie 1enu AT Ha cOOpOYHbIE U MOJETAllb-
Hble. [IpumepaMu cOOPOUHBIX pa3MEPHBIX LETIEH ABISIIOTCS 1EMHU, TOKa3aHHbIE
Ha puc. 3.12. [Ipumep noaeTanbHOM pa3MEpHON LIeNMU MPUBEAEH Ha puc. 3.14.
3nece A; U A, — COCTaBISIOLIUE 3BEHbsI (MX 3HAUEHUs YKa3bIBAIOT Ha YepTe-

Ke JeTann); A, — 3aMbIKaOIIee 3BEHO (€ro 3HaYeHHE Ha YepTeke HE IPHUBO-

TIAT).

Puc. 3.14. ITonetanpHas
pa3MepHas 1enb

TexHOMOTMYECKHE pa3MEpHBIC TSN BOSHUKAIOT MPU COOPKE MAIIWHBI U
pu 00pabOTKe 3ar0TOBOK (M3rOTOBJIICHUM JETajneil).

TexHomornueckue pa3MmepHble I1enu, GhopMupyronmecs npu oopadboTke
3aroTOBOK, JCJATCS Ha J[Ba BUJA. B TEXHOIOTWYECKUX pa3MEPHBIX IETAX Mep-
BOI'O BHU/Ia COCTABJIAIOLUIMMM 3BEHBSIMHU A; SBISIOTCS pa3Mepbl CTaHKa, MpH-

crocoOJIEHHUsI 1 UHCTPYMEHTA, a 3aMbIKAIOIIUM 3BEHOM — pa3Mep oOpaboTaH-
HOM 3aroToBku A, (puc. 3.15, a). B TeXxHONOrM4ecKux pa3MepHBIX LENAX BTO-

pOro BHJa COCTABISIOIIMMH 3BEHBSIMU SIBISIIOTCS TEXHOJIOTMYECKUE pa3MeEphl
3aroTOBKH, IMOJIy4a€Mble Ha Pa3HbIX ONEpalusX. 3aMbIKAIOIMMU 3BEHbSIMU B
9TUX LENSIX BBICTYNAIOT KOHCTPYKTOPCKUE (YEPTEKHBIE) pa3sMepbl JeTalu U
pa3mepbl TpUNycKoB Ha 00padoTky. Ha puc. 3.15, 6 noka3zana cxema nuudo-
BaHUs TOPLIA 3arOTOBKH HA IJIOCKOILIM()OBAILHOM CTAHKE U TEXHOJIOTUYECKUE
pasMepHbIe enu BToporo Buaa. Konctpykropckuit pazmep K (pasmep dackn)
ABJIAETCS 3aMbBIKAIOIIMM 3BEHOM B Pa3MEPHOM LIENU C COCTABIISAIOIINMH 3BEHbB-
amMu A, A, u A;, npunyck Z OKa3blBaeTCs 3aMBIKAIOLIMM 3BEHOM B pas-

MEPHOW LENH C COCTAaBIAOMMMU 3BeHbsIMU A, U A;. (Texnomormueckue
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pasMmepsl A; U A, NOJy4EeHBI IIPU BBIIOJHEHUN IIPEAIIECTBYIONICH TOKApHON
olepanuy, TEXHOJIOTMYECKUI pa3Mep A, BBIACPKUBACTCS NPU HUIM(DOBAHUU

TOpIIA.)

Puc. 3.15. TexHonoruueckue pasMepHbI€ L€, BO3HUKAOLIUE
pu 00paboTKe 3aroTOBOK: @ — MEPBOTO BUIA; O — BTOPOTO BUAA

3BEHBS Pa3MEPHOM IIEMU MOT'YT pacCIioaraTbCsl B OJJHOM MM HECKOJBKUX
MapajuieIbHbIX INTIOCKOCTSIX W B HEMAPAUIEIbHBIX IUIOCKOCTAX. B miepBoM ciry-
yae pa3MEpHYIO 1LIeNb Ha3bIBAIOT AMJIOCKOU, BO BTOPOM — MPOCHMPAHCMBEHHOU.
[Ipryem B IJIOCKMX pa3MEpPHBIX IEMAX 3BEHbs] MOTYT OBITh KakK MapajliesibHbI,
TaK U HE mapajuiesibHbl Apyr apyry. Ha puc. 3.16 noka3ana niockas pasmep-
Has Lelb, COCTABIIAIONIEE 3BE€HO A, KOTOPOH PACIONIOXKEHO MOJ YIIIOM O K
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HAIPABJICHUIO 3aMBIKAIOLIEro 3BeHa. Takoe 3BEHO BKIIOUAETCS B Pa3MEPHYIO
1enb cBoeil mpoeknueid (A}) Ha 9T0 HanpasieHue. [Ipuuem yron o cumraercs
MOCTOSIHHBIM U A’y = A5 cosa. [Ipeanonoxum, 4To 3BeHO Aj = 100t8;§ , 4 yroi
o = 30°. HomuHampHOE 3HaUEHUE 3TOT0 3BEHA COCTABUT
A =A;cosa=A;c0s30°=100-0,866 =86,6 (Mm).
[IpenenbHbIe OTKIOHEHHS 3BeHAa A’ OymyT
AAL=AA;-cosa=A,A;-cos30°=0,6-0,866=0,52 (Mm);

A A=A A5 cosa=A,A;-c0os30°=-0,2-0,866=—-0,17 (mm).

2
CrnenosatensHo, A} =86,67077 Mm.
A,
Puc. 3.16. Ilnockas pasmepHas
LETIb C HCTIapaAJJICJIbHBIMHA
N 3BCHbBAMU
A

TakuM oOpa3zom, Jr00as MIOCKas pa3MepHas Ielb ¢ HemapasieIbHBIMU
3BEHBSIMH MOXKET OBITH CBeJICHA K IIOCKOM pa3MEpHOM MM C IMapajljieabHbI-
MH 3BCHBSIMU.

- AA —%‘ A1 - AA | Al B2
e > —l=t =
B, | A=B, . A-B
- BA - A3 ! A2 - Bl_u BA‘
- > - | =l >
a) 0)
s AA P Al ey B2 h
- =] > |
Bl AszEz | A2253
b, B, B,
T
8)

Puc. 3.17. Tpu Buaa cBs3eil pa3MepHBIX IETEH:
a — apaIeNIbHbIN; 6 — OCIeA0BATEIbHBIN; 6 — MapaJIEIbHO-TIOCIEA0BATEIbHBIH
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OtnenpHbIE pa3MepHbIE 1M MOTYT OBITh CBSI3aHBI MEXAYy coOoil. [la-
DannenbHO-C8A3aHHbIMU HA3bIBAIOT Pa3MEpPHbIE LENU, UMEIOIINE OAHO WU HE-
CKOJIbKO OOIIMX COCTaBJISIOIIUX 3BeHbEB. [locnedosamenbHo-c8sA3aHHbIMU
HaA3bIBAIOT pa3MEpHBIC IIEMHU, U3 KOTOPBIX Ka)kaas IMOCIeayrolas UMeeT 00-
uyro 6asy ¢ npenpiayiieid. PazmepHble 1ienu ¢ KOMOMHMPOBAHHOM CBSI3BIO
UMEIOT MEXAYy cO0O0M Kak MapajieibHble, TaK U IOCJIENI0BaTEIbHbIE CBA3U.
[Ipumepsl pa3MepHBIX LENeld C Ppa3IuYHBIMH CBS3IMU MPUBEIACHBl Ha
puc. 3.17. Bugno (puc. 3.17, a), uto y pasmepHsx neneid A (A, A,, A;,

A,)u b (b, b,, b;, b,) umeerca aBa 00X COCTABIAIOIIUX 3BEHA —
A;=b, u A, =b;. VY pasmepnsix neneit A u B (puc. 3.17, 6) ectp oOmas

0a3za. Y pasmepnbix 1ienieii A, b u B, nmokazanueix Ha puc. 3.17, 6, UMEIOTCS
KaK MmapaieNbHbIe, TaK U MOCIe0BaTEIbHBIC CBA3H.

3.2.2. OcHOBHBIC YPABHCHHUA

Haiinem 3aBUCHMMOCTH MEXIY OCHOBHBIMU MapaMeTpaMU 3aMBIKAIOIIETO
3B€HA U COCTABJSIOLIMX 3BEHbEB IIOCKOW pa3MEPHOM LIETH C NapaJlIeIbHbIMU
3BeHbAMMU. J[Jis 3TOrO0 CHavasa oopatumcs k puc. 3.12, a.

OueBuIHO, YTO HOMUHAJIBHOE 3HAYEHUE 3aMBIKAIOLIETO 3BeHa A, COCTaBUT

B o61iiem ciiydae npu » yBETMYMBAIOUIMX U p YMCHBIIAMONINX 3BCHHEB B

pasMEPHOM LIENN MOJIYUUM:

n

A, = Z_:IAi - Zp_:lz&l. : (3.1)

DTO ypaBHEHHE MPHUHATO Ha3bIBaTh YPAaBHEHHEM pPa3MEPHOM LIETH WU
ypaBHEHHEM HOMHUHAIOB.

Hcnonp3ys NOHATHE NEPENATOYHOrO OTHOLIEHUs &;, KOTOpoe paBHO +1
JJIs YBEJIMYUBAIOIINX M —1 711 YMEHBIIAIOMIUX 3BEHbEB, YPAaBHEHUE pa3Mep-
HOM I1IeMY MOYKHO 3arucaTh B 00Jiee KOMITAaKTHOU hopme

n+p

Ap= z CiA; - (3.2)
i=1

OueBuano (puc. 3.12, a), yTo HanbOoJIbIIEe U HAUMEHBIIIEE MpeaeIbHbIC
3HAYCHMs 3aMBIKAIOIIErO 3B€HA A, BBIPA3ATCs 4epe3 NPEIe/IbHbIE 3HAUCHUS
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COCTaBJISIIOIIMX 3BEHbEB A| U A, CIeNyIOIINUM 00pa3oM:

AAH6 :A1H6 _AzHM >

B o6miem cinyuae

- P
Ay =D A - A (3.3)
j i=1

Ay =f§ f/i (3.4)

JUist yCcTaHOBIIEHUSI 3aBUCUMOCTH MEXKY JIOIMYCKOM 3aMBIKAIOLIEro 3BeHa
U JIONyCKaMU COCTAaBJIIOIIMX 3BEHBEB Pa3MEPHON II€MH BBIUTEM MOUJIEHHO U3
ypaBaenus (3.3) ypasHenue (3.4). [Ipu 3TroM nosyuum:

n
TA, =Y TA, + zp:TAi
i=1 i=1

WJIA OKOHYATEIbHO

n+p

TA, =D TA,, (3.5)

i=1
T. €. 00NYCK 3AMbIKAIOUIe20 36eHA PABEH CyMMe OONYCKO8 COCMAaBIAIOuUX 36e-
HbEs.

HaiineM 3aBUCHMOCTH MEXIy MPENECIbHBIMH OTKJIOHEHUSMHU 3aMbBIKAO-
LIEr0 3B€HA M COCTABJSIONIMX 3BEHbEB pa3MepHoW nenu. M3 cxemsbl, mpuse-
JeHHOM Ha puc. 3.18, cienyer, yTo HaMOOJIbIlIEE U HAUMEHbIIIEE MPEIeIIbHBIC
3HA4YEHUS! COCTABJISIIOIIMX 3BEHBEB U 3aMbBIKAIOIIETO 3B€HA MOTYT OBIThH 3amu-
CaHbl B BUJIE

A=A +AA; (3.6)

A, =A+AA; (3.7)
Ay =Ay+A A, (3.8)
A, =A+AA,. (3.9)

HM
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B Bepaxkenusax (3.6-3.9) A A;, A,A, — BepXHUE OTKJIOHEHHs COCTAB-
JISIOIIMX 3BEHBEB U 3aMBIKAIOLIETO 3BeHA; A A., A A, — UX HIKHUE OTKIIO-

HeHus. [loncrapnssa 3ty BeipaskeHus B ypaBHeHus (3.3) u (3.4), OyneM UMeTh:

n N N p - -
Ay +AAN= Z(Ai +AA) - Z(Ai +ALA);

i=1 i=1

n N N P - -
A +AA, = Z(A,. +AA) —Z(A,. +AA).

i=1 i=1

t

|
|
|
|
|
|
TA 2 ITA 2
—
-

AA,
AA,
AA,

c
icp
Tum

Puc. 3.18. Cxema pa3mepoB, 10MyCKa U OTKJIIOHEHUH

BolunTas noujaeHHO U3 3TUX ypaBHEHUM ypaBHeHue (3.1), monydum:

AA, = ZH:ABAZ. - iAHAi ; (3.10)
=1 =1

n _ p -

AALN=D AA =Y AA,. (3.11)

i=1 i=1
Takum 06p330M, 6EpPpXHeE OMKIOHEHUE 3aMblKalouieco 36eHA pA6HO pa3-
HOoCcmu CyMm 6EepXHUX ommoyeyuﬁ yeeauduearnuux 36eHbe6 U HUNCHUX Om-
K]ZOH@HMLVI YMEHRbBUAIOUIUX 36EHbBEG, A HUIICHEE OMKIIOHEHUE 3AMbBIKAIOUWECO 36€-
HAa pAasHo pAasHocmu CYMM HUINCHUX On’lKJZOHeHuﬁ yeeauvuearnuux 36eHbes U

eeprux ommeeHm? yMeHbmaiou;ux 36E€HbBEL.
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YCcTaHOBUM 3aBUCHUMOCTh MEXAY KOOPAMHATOW CEpPEAWHBI MOJs JT0MyCKa
3aMBbIKaroIero 38eHa (AjA ) U KOOPAMHATAMU CEPEIMH IOJIEH JTOIYCKOB CO-

CTaBIAIOIINX 3BeHbEB (AjA;). A 3TOro B COOTBETCTBHU CO CXEMOMU

(puc. 3.18) BbIpa3uM npeaenbHble OTKJIOHEHUS 3aMbIKAIOIIEro 3B€Ha U COCTAB-
JSOIINX 3BEHBEB YEPE3 KOOPAMHATY CEPEAMHBI MOJIS JOMYCKa U TOIYCK

AAL=AA, + T[;A ; (3.12)
TA
AA,=AA, - 2A; (3.13)
AA, =AA, + TA, ; (3.14)
AA; =AA, - T?l’ : (3.15)
[Toacrapnsst 3T BeipaxkeHus B ypaBHenus (3.10) u (3.11), umeem
n — A . P — A .
AOAA+TAA => AOAZ.+TAZ — AOAZ.—T_AI :
2 i=l 2 i=1 2

— —

TA, &,z TA ) &, 5 L TA
AgAy ——L =D T AA, ——L |- | AA, +—
2 A 2 ) 4 2
i=1 i=1
COXUB MOWICHHO 3TH YpaBHCHHA N PA3ACIMUB JICBYIO U IMPAaBYIO 4aCTH
MOJYYEHHOTO B PE3YJbTaTe 3TOr0 PABEHCTBA HA 2, MOJYYHUM CIEAYIOIIYIO 3a-
BUCHUMOCTD:

n . p -
AoAn =D AA; =D AA,;, (3.16)
i=l =1

T. €. KOOpOUHama cepeounsvl noJjisi O0NYCKA 3aMblKaOuie20 36eHa pasHda pa3Ho-
CMuU CyMM KOOpOUHAm cepeoul nojeli 00NycKo8 y8eIudusarwux u yMeHbvula-
IOUUX 36EHBES.

Ecnu BBecTH mepemaTodyHbIe OTHOIIEHMS, TO ypaBHeHUE (3.16) mpumert
BUJI

n+p

AAy =D ENA,; . (3.17)

i=1
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Bripasum cpeqHee 3HaUeHHE 3aMBIKAIONIETo 3BeHa (A, ) uepe3 cpeaHue
cp
3HAYEHUS COCTABIISIOMUX 3B€HbEB (A; ). s 3TOro ci0XuM MovaeHHo ypas-
cp

HeHue (3.16) u ypasaenue (3.1) B pesynbrate nomydum

n N N p - -
ApAn+A, =D (AgA; +A) =D (AA; +A)).
i=1 i=1
VYuuteiBas, uto (cM. puc. 3.18)
AyA, +A, :AAcp;

AA +A, =A,

OyJeM UMETh

n

- P
Ay, = ;Aicp - ZZZ‘;AZ.CP : (3.18)

T. €. cpeOHee 3HAYeHUe 3aMblKarwe2o 36eHa PAaeHo Pa3HOCMU CYMM CPEOHUX
3HAYEHUU Y8eIUIUBAIOUUX U YMEHBULAIOUUX 36EHBEE.

Ucnonw3ys nepenatoyHbie oTHOIIEHUs, ypaBHeHue (3.18) MoXKHO 3amu-
caTb B BUJIE

n+p

Ay, = > EA,, - (3.19)
i=1

3aBucumoctu (3.3)+(3.5) u (3.10)—~(3.11) nomydeHsl B MPEANOJIOKEHUH,
YTO B pa3MEpPHOM IIEMHU BO3MOXKHO OJHOBPEMEHHOE COYETaHHE HaMOOJBIINX
YBEJIUYUBAIOMINX ¥ HAUMEHBIIUX YMEHBIIAIOIIUX 3BEHbEB WM UX 0OpaTHOE
couetanue. MeTon pacyeTa pa3MepHbIX LIENE, OCHOBAHHBIN HAa UCITOJIb30BAHUU
ATUX 3aBUCHUMOCTEH, MONYYWJ Ha3BaHUE Memooa maxcumyma-munumyma. OH
obecrieynBaeT MOJHYIO B3aMMO3aMEHSIEMOCTbh, UCKIIOUasl MOsBJICHHE Opaka.

Mexay TeM, BEPOSTHOCTh TAKOTO COYETAHUS COCTABJISIOIINX 3BEHBEB Y
KOHKPETHOTO M3EIus BeChbMa Majia. YKa3aHHOE 00CTOSTEIbCTBO, a TAKKE 3a-
KOHBI paclpeiesICHUs pa3MepOB 3TUX 3BEHbEB, YUUTHIBAIOTCA B 8EPOSAMHOCHI-
HOM Memooe pacdeTa pa3MEpHBIX IIeNel, KOTOPhIH OTIMYaeTCs OT MEeToja
MaKCUMYyMa-MUHHUMYyMa Pacue€ToOM JIOIMYCKa 3aMbIKAIOIIETO 3BEHA.

[Tomaras, yto pacopenesieHus pa3MepPOB COCTABJISAIOIIMX 3BEHBEB COOT-
BETCTBYIOT HOPMAJIbHOMY 3aKOHY, a TPAHMIBI IOJIEH pacceuBaHus ; = 6C A,

COBITAAAKOT C FpaHI/IHaMI/I nx HOHCIZ I[OHYCKOB, MOKHO HpHHﬂTB:
TAi = 6GAI«
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51041

1
ox = TA;. (3.20)

1

Tak kak cpenHee 3HAUEHUE 3aMBIKAIOLIETO 3BEHA IMPEACTaBISIET COOOU
aJIreOpanvecKyro CyMMy CpeIHUX 3HAYEHHMM COCTaBIISIIOLINX 3BEHBEB, TO B CO-
OTBETCTBUM C WM3BECTHOM B TEOPUMU BEPOATHOCTEH TEOPEMOM O IHUCIEPCUU
CYMMbl HE3aBHCHMBIX CIy4YailHbIX BEJIMYMH (COCTaBISAIOIIMX 3BEHBEB) Oynem
UMETh:

n+p

2 _ 2
Ca, = D Oa, -
i=1

VYyuuteiBas cootHomenue (3.20), MoxkeM 3anucarh:
n+p
(TAL) =2 (TA)?
i=1
HJIn

(3.21)

OtMmetum, yto nipu pacuete 1o popmysne (3.21) y 0,27 % uznenuii 3Haue-
HUE 3aMBIKAIOIIETO 3B€HA MOXKET BBIMTH 32 TIPEIEIIBI TOMYyCKa.

B obmeMm cioyuyae, B TOM 4Yucie MpU PacHpeesICeHUsIX pa3MepOB COCTaB-
JSIONTUX 3BEHBEB, OTIMUYAIOIIUXCS OT HOPMAIBHOTO, JOMYCK 3aMBIKAOIIETO
3BeHA IJIOCKOW Pa3MEpHOU IeMu ¢ MapaJlICIbHBIMUA 3BCHBSIMU OMPEACIISICTCS
o ¢hopmyie

n+p
TA, =t,,| > 4} (TA;)

i=1

2 (3.22)

rne t, — Kod(p@UIMEHT pUcKa; A; — OTHOCUTENIBHOE Cpe/iHee KBapaTH4YeCKoe

OTKJIOHeHUE (Oe3pa3zmepHbIit Ko3hPUIUEHT).
DTO OTKIIOHEHHE HAXOAUTCSA U3 COOTHOIICHHUS

B 26Ai

i
.

1

501051

— 2GAi

" TA,

1
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KOS(b(bI/IHI/IeHT pUuCKa tA ONpeCACIIACT BEPOATHOCTD IOMNAAaHHUA PasMCPOB

3aMBIKAIOIIEr0 3BeHa B MPEAeIIbl €ro MoJis AOMycKa. DTOT KOd()PUIUEHT BbI-
OuparoT u3 Tabnmu 3HaueHuil QyHkumm Jlamnaca @(z) B 3aBUCHMOCTH OT

MPUHATOTO pucka P.

[Ipu HOPMAJIBLHOM 3aKOHE PACIPENEIEHUS PA3MEPOB 3aMBIKAIOIIETO 3BEHA
¥ PAaBHOBEPOATHOM €r0 BHIXOJE 3a 00€ IPaHHUIILI IOJs AONMyCKa 3HaueHue P,
% cBs3aHo co 3HaueHneM @ (1) bopmyoii

P=100[1-20(1)]. (3.23)

Psn 3Hauennii ko punuenTa ¢, npuseneH B Tadd. 3.1.

Tabmuna 3.1

Puck P, % 32 | 23 16 9 |46 21 0940,51 0,27 | 0,1

Kospdumment 7, | 1 | 12 | 14 | 1,7 ] 2 |23 (26|28 3 |33

3naueHust kodpduirieHTa 7»1-2 COCTaBJISIFOT:
e [pyu HOPMAJIbHOM 3aKoHe (3akoHe ['aycca) pacnpeneneHus: pa3me-
POB COCTABIIAIOIIMX 3BeHbEB A =1/9;
® TIpU pacmpeeNneHuu 1no 3akony CumriicoHa (paBHOOEIPEHHOTO Tpe-
yroneuuka) AF =1/6;
® [IpH pacCIpeCIICHUHN 10 3aKOHY PaBHOU BEPOSTHOCTH 7»? =1/3.

HopmanbsHoe pacnpeneneHue pa3MepoB yallle BCEr0 MMEET MECTO MpH
KPYITHOCEPUHOM M MAacCOBOM IMPOU3BOJACTBE U3JIEIUM, pacnpeielieHue o 3a-
koHy CHUMIICOHA — MpPU CEPUHHOM MPOU3BOJICTBE, PACIpEACICHUE MO 3aKOHY
PaBHOW BEPOATHOCTH — MPU €IUHUYHOM MPOU3BOJICTBE.

Ecnau npussTh, 4TO pacnpeniefieHHe pa3MEpPOB COCTABIISIONIUX 3BEHHEB
SBJISICTCS HOpMaibHBIM, a puck P=0,27 %, to 7»1-2 =1/9, koapdunuent ¢, =3
(cm. Tabu. 3.1) u popmymna (3.22) npeobpaszyetcs B popmyny (3.21).

IIpu pacuerax pa3MepHBIX IL€Neil BO3HUKAIOT JBE OCHOBHBIC 3aJayu:
npsiMast (poekTHas) U oOpaTHas (MMpoBepOYHas).

lIpsamas 3a0aua COCTOUT B TOM, YTOOBI MO M3BECTHHIM HOMHHAIBHBIM
3HAQYEHUSIM BCEX 3BEHBEB PA3MEPHOM 1LIETH, IOMYCKY U MPEIETbHBIM OTKIOHE-
HUSIM 3aMBIKAIOIIETO 3B€HA ONPEETUTh JIOMYCKU U MPEJAeIbHbIE OTKIOHEHUS
COCTaBJISIIOIINX 3BEHBEB.
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Obpamnas 3a0aua 3aKI0OYaeTC B TOM, YTOOBI MO M3BECTHBIM HOMH-
HaJIbHBIM 3HAYEHHUSIM, JIOMYCKaM U MPEIeIbHBIM OTKJIOHEHHSM COCTABIISIFOIINX
3BEHBbEB ONPEJCIUTh HOMUHAIBHOE 3HAYCHUE, JOMYCK M MPEAebHbIE OTKIIO-
HEHUS 3aMBIKAIOIIETO 3BEHA.

3.2.3. MeToabl JOCTHKEHUA TOYHOCTH 3aMbIKAIOIINX 3B€HLEB
pa3MepHBIX Henen

3amava oOecrieueHusi TpeOyeMO TOYHOCTU 3aMBIKAIOIIUX 3BEHBEB pPa3-
MEPHBIX IIETIeH MOXKET OBITh YIKOHOMHYHO pEIIeHA OJHUM W3 IISITH METOOB:
MOJTHOK B3aMMO3aMEHSIEMOCTH, HETOJTHOW B3aMMO3aMEHSEMOCTH, TPYIIIOBOM
B3aMMO3aMEHSIEMOCTH, IIPUTOHKHU WM PETYJIUPOBAHMS.

PaccMoTpuM perieHue 3Toi 3aaun pa3aTuyHBIME METOJAAMH Ha TIPUMEpPE
pa3MepHOU Lienu, MPUBEACHHON Ha puc. 3.19.

A5

Rz

Y
JA

N
A

AT /

I 4
«— s Puc. 3.19. Pasmepnas nens
A=45 || A=0"

- e MCXaHH3Ma

3.2.3.1. MeToa noJHOM B3aUMO3aMEeHAEMOCTH

[Ipu >TOoM MeTone TpeOyemasi TOUHOCTh 3aMBIKAIOIIEr0 3BEHA pa3Mep-
HOM EMU JIOCTUTaeTCS BO BCEX CIydyasX €€ pealu3aluy MyTeM BKIIOUECHUS B
HEe COCTaBIIAIONINX 3BEHbEB 03 BhIOOpa, Mo00pa WM U3MEHEHHS X 3Haye-
HUM.
[IIupokoe KCHOIb30BAHHE METO/A MOJHOW B3aMMO3aMEHSIEMOCTU 00BsiC-
HAETCS CIEAYIOIINMU €ro MPEeUMYIIeCTBAMU:
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® [IPOCTOTOM JOCTHKEHHSI TpeOyeMoil TOYHOCTH 3aMBIKAIOILIEIO 3Be-
Ha (HampuMep, MCIOJIb30BAHME 3TOr0 METOAAa IMpHU COOPKE CBOAUT
MOCJIETHIOIO B IPOCTOE COEIMHEHNUE JeTalei);

® BO3MO>KHOCTBIO IIMPOKOTO KOOIEPUPOBAHUS PA3IUYHBIX LIEXOB U
3aBOJIOB MPU HW3TOTOBJICHUM OTACIBHBIX JeTalied U COOPOYHBIX
SIUHUILL U3MICIIUI;

® BO3MOKHOCTBIO BBHITIOJIHEHUSI COOPOYHBIX Omepanuii pabounuMu He-
BBICOKOU KBaU(UKAILIUH;

® [IPOCTOTOM HOPMHUPOBAHUS TEXHOJOTMYECKHUX MPOLIECCOB COOPKH.
Jlomyck ¥ mpeaenabHble OTKIOHEHUS! COCTABISIOIIMX 3BEHBEB Pa3MEpPHOMN
LEMU PAaCCUUTHIBAIOT METOJOM MaKCUMyMa-MUHUMYMa.
Pacyer Benercs B cieayroen nociuea0BaTeIbHOCTH.
1. TlpoumsBoauTcs pacmpeneieHue AOMyCKa 3aMBIKAIOLIEro 3BeHa
MEXAY JOIMYCKaMHu COCTaBIIAIOIIMX 3BEHBEB. DTa JIOKAJbHAs 3a/Ja4a SBIAETCS
MHOT'OBapUAHTHOM, TaK Kak JJIsl €€ PEIICHUs] UMEETCS TOJIbKO OJJHO YPaBHEHHE
(3.5).
JUJ1s1 OpUEHTHPOBOYHBIX OLIEHOK JIOMYCKOB COCTAaBJISIOLIMX 3BEHbEB Yallle
BCEIr0 MCHOJIB3YIOT CIOCO0 paBHBIX JIONYCKOB (paBHBIX BIMsHMI). B coorBeT-
CTBUU C HMM JOMYCK KaXX/IOrO COCTABJIIOUIErO 3B€HAa NPUHUMAIOT OJHHUM H

TEM JK€. JTOT AOMYCK [CPEOHUN TONYyCK (TAi)cp] Haxo4AT IyTeM [IEJICHUsA

AOITYCKa 3aMBIKAIOIICTIO 3BCHA HA YHUCJIO COCTABJIAIOIINX 3BCHLEB, T. €.

TA
(TAi)CP B n+?9.

3aTeM HalJIeHHbIC YKa3aHHBIM 00pa30M JIOMYCKU COCTABIISIONINX 3BEHBEB
KOPPEKTUPYIOT C YUYETOM CIIOAKHOCTHU JTOCTHKEHUSI TOYHOCTH KaXKJI0TO COCTaB-
JISFOIIET0 3BeHa. B MTOre CTpeMsATCs CHU3UTD 3aTpaThl Ha U3TOTOBJICHUE U3JIC-
TS

s paccmaTpuBaeMoro npumepa (puc. 3.19)

0,2
(TA, )cp =

Haubonee cinoxxHbIM sIBiIsIeTCA 00eCIIeYeHUE TOYHOCTH 3BeHa A, — pac-

=0,067 (mm).

CTOSIHMSI MEXJIY BHYTPEHHHMMH CTEHKaAaMH KOpPITyca, MOITOMY JOIMYCK 3TOTO
3BEHA JKEJIATEIbHO B3ATh 3HAUYUTEIIBHO OOJIBIINM JIOIYCKOB 3B€HbEB A H A;.
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C yuerom storo noabopom ycranasnuBaeM: TA,=0,03 mm; TA, =0,15 mm;
TA; =0,02 mm.

2. Ha Bce cocTaBiAmOLINE 3BEHbS, KPOME OJHOTO, HA3HAYAIOTCS Ipe-
nenabHble OTKIOHEHUs. OOBIYHO MJi1 pa3MEpoB OTBEPCTUH (OXBATHIBAIOIIMX

pa3MepoB) OTKJIIOHEHHUSI Ha3HA4aroTCs 1Mo [, misi BaoB (OXBaThIBAEMBIX Pa3-
MEpOB) — IO /4, IIs1 OCTAJIbHBIX — CAMMETPHUYHBIE OTKJIOHEHHSI.

TpunumaeM: A, =45_o o, Mv; A, =507 mm.
3. Jlns ompeneneHus npeAesbHbIX OTKJIOHEHUN «OCTaBIIEroCs» 3Be-
Ha CHauaja ¢ MoMOIIbI0 ypaBHEeHUS (3.16) HAXOAUTCS KOOpJIMHATA CEPEAUHBI
MOJIsl OIYyCKa ATOr0 3BeHA. 3aTeM C UCIOJb30BaHUEM cooTHoieHuit (3.14) u
(3.15) yxe onpenenstoTcs caMu OTKJIOHEHUS.
JUid paccMaTpUBAaeMOIo IPUMEPA «OCTABIIMMCS» 3BCHOM SBIACTC Aj.

HaxomuMm kKoopaMHATY CEpeIMHBI TOMyCKa dTOTO 3BEHA
AgAp = AoAz - AOAI - A01&3 ;
0,1=0,075-(-0,015)-A,A;.

Orcrona
AyA; =-0,01 (Mm).
[IpenenbHble OTKIOHEHUS 3B€HA Ay COCTaBSIT:

AA; =AyA; + A, 0.02

=—0,01+

=0 (Mm);

TA, 0,02

AyA; =A0A; —

=-0,01-

=-0,02 (mm).

Takum 00pazom, noaydnm A; =5, (MM).

[IpaBusibHOCTH pelieHus NPsIMOM 3aJjayu MPOBEPUM, PEIIMB OOPaTHYIO
3aja4y.
1. C nomombio ypaBHenus (3.1) HalijleM HOMUHAJIbHOE 3HAYEHUE 3a-
MBIKAIOIIEro 3BEHa
Ay=A,—A —A;=50-45-5=0 (mm).
2. C nomompto ypaBHeHui (3.10) u (3.11) onpenenum ero npeaesnb-
HbIE OTKJIOHEHUS

AA,=AA, -A A -AA;=0,15-(-0,03)-(-0,02)=0,2 (Mm);
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Takum obOpazom, nomyuum A , =0 mm, T. €. npsiMas 3azada pelieHa

BEPHO.

Meton moJIHOM B3aMMO3aMEHSIEMOCTH, YUYUTHIBAKOIINN BO3MOXKHOCTh Ca-
MOTO HEOJArOMpPUITHOTO COYETaHUS MPEACIIbHBIX OTKIIOHEHHUN COCTaBIISIOIINX
3BE€HbEB, YaCTO MPUBOAUT K OYEHb >KECTKUM (HEOIKOHOMHUYHBIM) JOMYyCKaMm
ATUX 3BEHBbEB. CUMTAETCS, YTO PIKOHOMUUYECKH OMpaBAaHHON OOJACThIO MpPHU-
MEHEHMSI METOJA ITOJIHOW B3aMMO3aMEHSEMOCTH SIBJISIFOTCS PA3MEPHBIE LIEIH C
HEOOJIBIITUM YHCIIOM 3BeHBEB (0OBIYHO 7+ p <4 ) U OTHOCHUTEIHHO IIUPOKUM

AOITYCKOM 3aMBIKAIOIICIo 3BCHA.

3.2.3.2. MeT0oa HENMOJIHOM B3aNMO03aAMEHAEMOCTH

CyTp MeTOAa COCTOUT B TOM, YTO TpeOyemasi TOYHOCTh 3aMbIKAIOIIEro
3B€HA Pa3MEpPHOM LENM JOCTUTAETCA ¢ HEKOTOPBHIM 3apaHEe YCTAaHOBIICHHBIM
PUCKOM IyTEM BKJIIOYEHHS B HEE COCTABIIAIOIIMX 3BEHbEB O€3 BbIOOpA, 10100-
pa WM U3MEHEHUA UX 3HauyeHui. IIpenHamMepeHHBIH PUCK BBIXOJA 3HAYECHUU
3aMBIKAIOIIEro 3B€HA 3a Mpeesbl Jonycka OOblYHO HeBeduK. OQHAKO 3TOT
PUCK JaeT BO3MOXKHOCTh (Kak OyJeT MOKa3aHO HUXKE) OYEHb CYLIECTBEHHO
paclIMpUTh JONYCKH COCTABISIOIIMX 3BEHBEB 110 CPABHEHHUIO C JIONYCKAMH,
YCTAHOBJIEHHBIMA METOJOM ITOJHOW B3aUMO3AMEHSEMOCTH M, TEM CaMbIM,
3HAYMUTEIBHO CHU3UTH 3aTPAThl HA U3TOTOBJIEHUE JETATEH U U3JIEIIUN B LIEJIOM.

[Ipu meTone HENMOMHOW B3aMMO3aMEHSIEMOCTHA PACUET IOIMYCKOB COCTaB-
JSIOIIKUX 3BEHBEB BEACTCS C UCIOJIL30BaHUEM ypaBHEHHUS (3.22), MOIYyUYEHHOT O
HA OCHOBE IT0JI0KEHUN TEOPUU BEPOATHOCTEMN.

Pemrenne npsaMon 3agauu pacCMOTPEHHBIM METOJOM ITPOU3BOJIUTCS ClIe-
TYIOUIUM 00pa3oM.

1.  3amaemcs 3HaueHUAMHU KO3((PHULMEHTA PUCKA f, U OTHOCUTEIBHOIO

CPEIHEr0 KBaJpAaTUYECKOr0 OTKIOHEHH A; . [[1s1 paccMaTpuBaeMoro nmpuMepa
(puc. 3.19) npumewm, uro puck P=1 %, npu koropom ¢, =2,57 (cM. Tab1. 3.1).
Cuurasi, 4TO pacnpeiesieHHe pa3MepOB COCTABISIONINX 3BEHHEB COOTBETCTBY-
eT 3aKkoHy ['aycca, 6epem 7»1-2 =1/9.

JI1s1 OpUEHTUPOBOYHBIX OIIEHOK JOMYCKOB COCTAaBIIAIONIUX 3BEHHEB
ONpenessieM CPEOHUN TOMYCK (TAZ.)Cp o ¢popmyiie

(1) =— T4

* tA\/Kiz(”th) ,
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BbITEKaro1el u3 popmynsl (3.22). [l paccmMaTpuBaeMoro npuMepa nojay4um

(TA;) 02 0,135 (Mm).

i)ep 1
2,57, -3
9

2. HUcnonwzys popmyny (3.22), nonOopoM ycTaHABIMBAEM CIEIYIOITUE
JOIyCKU cocTaBisomux 3BeHbeB: TA;=0,1 mm; TA,=0,2 mm; TA;=
0,06 MM.

[IpaBunbHOCTH MOAOOPA AOMYCKOB IIpoBepsieM 1o popmye (3.22):

TA, =1, \/f 22 (TA,) = 2,57\/1 / 9[(0,1)2 +(0,2)° + (0,06)2} =0,2 ().
i=1

B nanpnenem pelieHue npsAmMon 3a1a4yu COBIANACT C €€ PEUICHUEM Me-
TOAOM MaKCUMyMa-MUHUMYyMa.

3. Ha Bce cocTaBismomue 38€Hbs, KPOME OJHOIO, HA3HAYAEM IIPEIEb-
HbIE OTKJIIOHEHHUs. [IpuHumaem:

A =45, Mm; A, = 50*%% wm.

4. Haxozum KOOpIMHATY CEpEeIMHBI OJIS JOIyCKa 3Be€Ha A,
AgA, = A0A2 - AOAI - A01&3 )
0,1=0,1-(-0,05)-A_A;.

Orcrona
AyA;=0,05 mm.
Haxonum npenenbHbIe OTKIOHEHUS 3B€Ha Aj:
TA
AA=A)A; + 73 =0,05+ 0,96 _ 0,08 (mm);
TA
AA;=AA; ——2=0,05- 0,06 _ 0,02 (vm).

_ £+0,08
Takum 0bpasoM, HOIyYUM Az =555 MM.

[IpaBuiibHOCTH pelIeHus NPsIMOM 3aJjaud MPOBEPUM, PEIIMB OOPaTHYIO
3ajady.
1. C nomompto ypaBHeHus (3.1) HalijleM HOMUHAIIBHOE 3HAYEHUE 3a-
MBIKAIOIIEro 3BeHA

Ay=A,—A —A;=50-45-5=0 (mm).
2. Halinem KOOpAMHATY CEPEAUHBI MOJS JOIYCKa 3aMBIKAIOIIETO 3BEHA
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AgA, =AA, —AgA, —AyA; =0,1—-(=0,05) — (=0,05) = 0,1 (vm).

3. OHpCIIeJ'H/IM MNpEACIbHBIC OTKIIOHCHUA 3aMbIKAIOIIICIO 3BCHA

TA 0,2
_ A _ & _ .
A AN =AA L+ =0,1+ =0,2 (Mmm);
TA 0,2
_ A _ L _
AAL=ANA, - =0,1- =0 (mm).
Takum obOpazom, nonyuum A , =0'"% mm, T. e. npsiMas 3ajaya pelicHa
BEPHO.
Tabnuma 3.2
MeTo obeceueHus CocTaBISIOIINE 3BEHbBS
TOYHOCTH 3aMBIKAIOIIETO 3BEHA A, A, A,
ITonHoM
45_003 50101 S5 0,02
B3aMO3aMEHSIEMOCTH
Henomnnoii
0.2 +0,08
45_0; 50 510,02
B3aMMO3aMEHSIEMOCTH

B Tabn. 3.2 comocTaBieHbl pe3yJbTaThl PacyeTOB JIOMYCKOB M Ipeneib-
HBIX OTKJIOHEHUI COCTABJISIIOIINX 3BEHBEB PACCMAaTPUBAEMOM Pa3MEPHOU LIENTH
(puc. 3.19), BBINOJIHEHHBIX METOJIOM MOJIHOW M HETIOJHOM B3aUMO3aMEHSIEMO-
cTty. BuaHo, 4TO METO/ HEMOJIHON B3aMMO3aMEHAEMOCTH 110 CPABHEHMIO C Me-
TOAOM IIOJTHOM B3aMMO3aMEHSAEMOCTH IMO3BOJISIET AK€ Il KOPOTKUX pa3sMmep-
HBIX LIeNell 3HAYUTEIbHO YBEIUYHUTH JOMYCKH COCTABIISIOIIMX 3BEHBEB. JKO-
HOMHUYECKUH 3(P(DEKT OT KCIONB30BAHUSA METOJA HEMOJHON B3aMMO3aMeHsie-
MOCTH BMECTO METOJA ITOJIHOM B3aMMO3aMEHAEMOCTH BO3PACTAET C YMEHbIIIE-
HUEM JIONyCKa 3aMBbIKAIOLIEro 3B€HA M YBEJIMYECHHEM 4YKCIIa 3BEHbEB pa3zMep-
HOU LIETH.

3.2.3.3. MeToa rpynmnoBoii B3auM03aMeHsIeMOCTH

IIpu sToM MeTone TpeOyeMass TOUHOCTh 3aMbBIKAIOIIETO 3BE€HA JOCTHUTa-
€TCsl MyTeM BKJIIOYEHHUS B Pa3MEPHYIO I€Nb COCTABISAIONINX 3BEHbEB, MPUHAI-
JeXKalMX K COOTBETCTBEHHBIM IPYIaM, Ha KOTOPbIE OHU MPEIBAPUTEIBHO
paccopTHUPOBAHBI.

Meton rpynnoBoil B3aMMO3aMEHSIEMOCTH (Ha3bIBa€MbI MHOTJIA CEJEeK-
TUBHOM COOpPKOI) OOBIYHO MPUMEHSIOT MPU MAJIOM JOMYCKE 3aMbBIKAIOIIETO
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3BeHa, 00€CTeYUTh KOTOPHIA METOJO0M HEMOJIHOW B3aMMO3aMEHSEMOCTH OKa-
3BIBACTCS 3aTPYAHUTEIBHO WJIM AK€ HEBO3MOXHO. [Ipu ncnonb3oBaHuM Me-
TOJa TPYIIOBON B3aMMO3aMEHSEMOCTH 3aJaHHbIA JOMYCK 3aMbIKAIOIIErO 3BE-
Ha TA, yBennuuBaroT B N pa3 (N — nenoe yucio). PacimmpeHHslil Jomyck

T'A,=TA, - N, 9acTo Ha3bIBaeMbIii IPOM3BOACTBEHHBIM JOIYCKOM, HCIIOJb-

3YIOT JUIS pacyeTa JONYyCKOB COCTAaBIIAIOLIMX 3BEHBEB pa3MepHOu nenu. Jlera-
JIY, W3TOTOBJIEHHBIE C TAKUMHU OTHOCHUTEJIILHO IIUPOKUMHU JIOMYCKaMH COPTH-
PYIOT IO pa3MepaMm Ha N TpyI U KaxKJ10M NpucBauBaroT Homep. M3nenus co-
OuparoT U3 JAeTanel, MpuHaJJIeKAIIMX K OJHOM rpymme, 4To oOecreyuBaeT
TpeOyeMbIil IOIyCK 3aMbIKaroIero 3seHa TA , .

Taxkum oOpazom, pu cOOpKe U3ACIUM U3 JIeTalield, MPUHAMJIEKAIUX K
OJIHOM rpynme, IOMyCK 3aMblKarollero 3seHa TA , oOecreunBaeTcs METOIOM

[IOJIHOM B3aMMO3aMEHIECMOCTH.

[Ipu ouenke sxoHOMUYECKON 3P(HEKTUBHOCTH JAHHOTO METOAa HE0OXO-
IUMO YYUTBIBATh JOIOJHUTEIBHBIE PACXO/bl, CBSI3aHHBIC C TOYHBIM U3MEpe-
HHUEM U COPTUPOBKOW AETAJIE MO IpyNIlaM, UX MapKUPOBKOM U XPAHCHUEM.
Opranu3anMOHHBIE TPYAHOCTH M PACXOAbl BO3PACTAIOT IPU YBEJIWYEHUH YHUC-
Ja 3BEHbEB B PA3MEPHOM LENU W YUCIIA TPYyNM AeTajeld. DTUM OOBICHSAETCS TO,
YTO METOJ NPUMEHSIOT JIJIsl pa3MEPHBIX LENEel ¢ YUCIOM 3BEHbEB HE Ooliee ye-
TBIPEX, @ YUCJIO TPYIII AETAIEH CTPEMITCS CAEIaTh BO3MOXXHO MEHBIINM.

JIns mpuMEHEeHUs MeToJla TPYNIOBOM B3aMMO3aMEHSIEMOCTH HEOOXOU-
MO, YTOOBI BBITIOJHSJIUCH CIEAYIOLINE YCIOBUS.

I. TouHocTh ¢GOpMBI U PACHOJIOKECHHS] MOBEPXHOCTEH JeTanieid He
JOJDKHA MPEBBIIATh JOMYCKa UX pasmepa B rpynme. O4eBHIHO, 4TO €CIU ITO
YCJIOBHE HE BBINIOJIHAETCS, TO IPUMEHEHNE METO/AA TPYIIIIOBOM B3aMMO3aMEH S -
€MOCTH OKa3bIBAE€TCS HEBO3MOXKHBIM.

2. Ilpm pacnpeneneHnH pacIIMPEHHOTO JONYCKA 3aMBIKAOIIETO 3BEHA
T'A, Mexmy cOCTaBIAIOMNMH 3BEHBIMH HEOOXOIMUMO, YTOOBI CyMMa JOITycC-

KOB YBEJIMYHBAIOIIMX 3BEHBEB ObLJIa paBHA CyMMeE JIONYCKOB yYMEHBIIAOIMIHNX
3BEHBEB, T. €.

iT’;&i = iT’Ai .
i=1 i=1

Ecnu 510 paBeHCTBO HE OyeT COOMI0IaThCs, TO CpeHEE 3HAUCHUE 3aMbl-
KaIoIllero 3BE€HA W3JEIWi, COOpaHHBIX M3 JIeTajeh pa3HbIX COOTBETCTBEHHBIX
rpyIin, OyJIeT pa3auyHbIM.
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ITokaxeM 3TO Ha IpUMEpPE TPEX3BEHHOW pa3MEpHOM LEeNU, K KOTOpOH
MO>KHO CBECTH JIFOOYI0 MHOTO3BEHHYIO LIETIb.

Ha puc. 3.20 nmoka3aHa pa3MepHas 1ernb A, onpeaessionas 3a30p MEXITy
BAJIOM U OTBEPCTUEM BO BTYJIKE. Y PaBHEHUE ITOM Pa3MEPHOU LIEH

Homyck TA , 3aMbIKaroniero 38eHa yBeaudeH B N pas.

Q
7 < N ] I
=y 4 =
A ‘ ‘ ;C ;C
) < b =y
<| << = Q| , .
—\— T — T < ‘ N .
<~1 = =Y
:H 11 N
r - < = .
f 1 I < F =
\ ~ - \ X
9| < i |<
< g =Y
— oA
\ \ I f
Q Y
=<
=

Puc. 3.20. K noctmxeHno TOYHOCTH 3aMBIKAIOIIErO 3BEHA METOIOM
TPYNIOBON B3aUMO3aMEHSIEMOCTH

B coorBeTcTBHMM ¢ PACIIMPEHHBIM JOIYCKOM 3aMBIKAIOILErO 3BEHA YCTa-
HOBJICHBI IPOU3BOACTBeHHBIE fomycku T'A; u T'A, cocTaBIsIOIUX 3BEHBEB,

npuuem T'A, =T'A,.
Kaxnoe u3 noneit nonyckos T'A, u T'A, pasneneHo Ha N MHTEPBAIOB,
1 2

T. €. oOpazoBaHo N rpynm gerajiei.
[Ipu s3TOM

T'A, =T"A, =..=TVA,;
T'A, =T"A, =..=TYA,;
T'A, +T'A, =T A, + T"A, =..=TVA+TVA, =TA,.
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Takum o00pa3oM, coeAuHEHHE AeTaled, B3SATBIX U3 COOTBETCTBEHHBIX
rpynm, obecrieunt gomyck TA, TOYHO Tak Ke, KaKk M IPU METOJE IOIHON
B3aMMO3aMEHAEMOCTH.

Koopaunatel cepenrHbl MO JOMYCKA 3aMbIKAIOIIETO 3BEHA:

115 iepBEIX nHTepBanoB T'A, u T'A,
NN 1A .
AgAp = AoA = ApAy;
1 /i
1UIst BTOpBIX uHTepBanoB T-A, u T A,
/N N I 1 I
AY AL =(AA +T'A, ) —(AGA, +T'A, ).
I I
Tak xak T'A; =T A,, 10
/NN I

Takum oOpa3oM, mpu paBeHCTBE pacmMpeHHbIX gomyckoB T'A; =T'A,
KOOpJIMHATHI CEPEAUHBI MOJEH JOMYCKOB 3aMBIKAIOIIETO 3B€HA U €r0 CPEIHUE
3HA4YEeHUS B Pa3HBIX IPYIINax jgeranei OyayT OJuHAKOBBIMHU.

Otoro He mpoumsoiiger mpu T'A; #T'A, u coOmoOJeHWH paBEeHCTBA

' ' e ali

TA +T'A,=T'A,.

Tak, 1711 BTOPBIX UHTEPBAJIOB T A n T A,

A (Al 1 I 1
Ho tax kax T'A, #T'A,, 10
1 I
Ay A, #A)A,

T. €. KOOPAWHATHI CEPEJIUH MOJIEW JTOIMMYCKOB 3aMBIKAIOIIETO 3B€HA U €r0 Cpel-
HUE€ 3HAYEHUS B Pa3HBIX rpynnax Jeraneid OyayT pa3HbIMHU.

3. BaxubiM TpeOOBaHHEM, B 3HAYUTEIBHOM CTEIICHU OMPEICIISIOIINM
SKOHOMHUYHOCTh METOJa IPYIIOBOM B3aMMO3aMEHSEMOCTH, SBIISIETCS TpeOo-
BaHME WJCHTUYHOCTU PacHpe/ielICHH pa3MepoB B Mpejenax Mojieil T0myCcKoB.
TosbKO TIpU COOTIOCHUU ATOr0 YCIOBHS OyAeT oOecreuynBaThCs KOMILICKT-
HOCTh m3aenuil (puc. 3.21, a), He OyaeT M30bITKA OHUX U HEXBATKU APYTHUX
JeTajed B TpyIIe, T. €. CUTyalluu, nokazaHHoil Ha puc. 3.21, 6. IlonHOCTRIO
n30exarb 3TOro TpyaHo. [losTomy mpu HCHOJNB30BAaHUM METOAA TPYMIOBOI

B3aMMO3aMCHACMOCTH IIPAKTHYCCKH BCCTAd HMMCCTCA HC3aBCPIICHHOC ITPOH3-
BOACTBO.
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MeToa TpymnmoBOi B3aMMO3aMEHSIEMOCTH I1€JIeCO00pa3HO UCIOJIb30BaTh
B KPYIMHOCEPUWHOM W MAacCOBOM IPOM3BOACTBE IS COCAUHEHUN BBICOKOM
TOYHOCTH. [IpM M3TrOTOBJICHUH TOAIIUITHUKOB KadeHUS M COOpKE pe3hO0OBBIX
COEIUHEHUI C HATIATOM JTOT METOJ SIBISETCS €IMHCTBEHHBLIM DKOHOMHUYHBIM
METOA0M OO€ecIeUeHs TOUHOCTH.

/i
=i \ il ‘
I \\ /i ?;ﬂ

T
) y

i

ﬁﬂé I \ /i ‘
1 :\\x 1 ?ﬁ

Y
. y

Puc. 3.21. BiusHue xapakTepa pacupelesIeHuil pa3sMepoB
Ha coOMPaeMOCThb U3JIENHH (CTPEJIKK HANPABIEHbI K COOTBETCTBEHHBIM
rpynmnam jeraieil)

PaccmoTpum mpuMmeHeHHe METOo/la TPYNHOBOMl B3aMMO3aMEHSEMOCTH ISt
oOecrieueHUs] TOYHOCTH 3aMBIKAIOIIETO 3BeHa B MPHUMEpPE, MOKA3aHHOM Ha
puc. 3.19.

HanoMHHMM, 4TO B 3TOM IpHMEpE 3aMBIKAIOIIEE 3BEHO A , =0 mm.
HoMuHanpHbIe 3HAYEHHs COCTaBIAIONIMX 3BEHbEB: A =45 MM; A, =50 mm;

A5 =5 MM. YpaBHeHUE pa3MepHOU LieNH

— — —

JlonmycTrM, YTO SKOHOMHYECKH I1€JIeCOO00pa3HbIM SIBIIETCS PACIIMPEHUE
JOIyCKa 3aMBIKAIOIIETO 3B€HAa A, B TPHU pasa, T. €. YHUCIO IPYyNI ACTaleH

N =3. PacluupeHHbII TOMYCK 3aMBIKAIOIIETO 3BEHA
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TA,=TA,-N=0,2-3=0,6 (Mm).

CYMMa pacHiMpCHHBIX AOIMMYCKOB YBCIIMUYMBAIONIMX 3BCHBCB JJOJIJKHA OBITH
paBHa CYMME paCIIMPCHHBIX AOIMYCKOB YMCHBIIAIOIMUX, T. €.

T'A, =T'A, +TA, = %T'AA .

OTtcrona
1 0,6

TA, =—T'A, ==

2 A

=0,3 (Mmm);

T'A, +TA, = %T’AA =0,3 (Mm).

YuuTsIBas CI0KHOCTh U3TOTOBIICHUS I€TaJIeH, IPUHUMAEM
T'A,=0,24 mm u T'A;=0,06 Mm.

COOTBETCTBEHHO I'pyHOIIOBbIC IOIMYCKHU COCTABAT:

TA, = TA, = 0’324 =0,08 (Mm);
TA, = Ay _ 0;3 =0,1 (Mmm);
TA, = TAy = 0,06 =0,02 (mm).

N 3

s [ rpynnel geraneit (cMm. tabi. 3.3) npuMeM Cleayronue KOOpAUuHATHI
CepeaH MOoJIeH TOMYyCKOB pa3MepoB

AyA,; =-0,04 mm; AjA, =—0,05 Mm.
KoopauHaty cepenussl IOJIA JOIyCKa pasmepa A, HaWIeM W3 ypaBHE-
HUS
AgAy = A0A2 - A01&1 - A02&3 5
0,1=0,05-(-0,04) - A A;.
Ortcrona
AyA; =-0,14+0,05+0,04 =—-0,01 (mm).

KoopannaTel cepeauHbl Mojaen IT0MYCKOB pa3MepOB KaxKJI0W CIEIYIOMIEH
rpynmnbl (Tabn. 3.3) monaydaroTcsl YBEJIMYEHHEM 3TOM KOOPAMHATHI Mpeilie-
CTBYIOILEH TPYMNIbI HA BEJIMYUHY IPYIIIOBOrO JOIYCKa, T. €. JUId 3B€Ha A, —

Ha 0,08 mMm; i 3BeHa A, —Ha 0,1 mm; s 3BeHa Ay —Ha 0,02 mm.
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Taobmuna 3.3

Jlonycku u koopounamsi cepedun nonetl 00NyYCcKO8 COCMABIAIOUUX 36EHbEG

Tpymma | TA, | AgA, | TA, | AJA, | TA; | AA; | TA, [ AA,
1 0,08 —-0,04 0,1 +0,05 0,02 —0,01 0,2 0,1
11 0,08 +0,04 0,1 +0,15 0,02 +0,01 0,2 0,1
i 0,08 +0,12 0,1 +0,25 0,02 +0,03 0,2 0,1

JIBe mocienHre KOJOHKU 3TOM TaOJUIbI MOKA3bIBAIOT, YTO MPU COETUHE-
HUU JleTajJeil COOTBETCTBEHHBIX TPyl TpeOyemMoe 3HAaYeHUE 3aMBIKAIOILEro
3BeHa OyzeT oOecreueHo.

HomunanbHble 3HaUeHUs W TpeAeNbHble OTKIOHEHHUS COCTAaBJISIOLIMX
3BEHBEB B IPYIIAX JAeTajel npuBeAeHsbl B Ta0. 3.4.

Tabnuna 3.4

Homunanvnwvle snauenus u npedeﬂbele OMKJIOHEHUA cOCmAae6IAIoUUX 36€HbEB

['pynmna A, A, A,
1 45—0,08 SOJFO’1 5—0,02
i 45+0.08 50::3:12 5+0,02
+0,16 +0,3 +0,04
r 45008 50507 31002

3.2.3.4. MeToa NPUTOHKH

CyTh MeTO/Ia 3aKII0YAETCA B TOM, YTO TpeOyeMas TOYHOCTh 3aMbIKAI0-
IIEr0 3BeHA pa3MEpPHOM 1IeNU JOCTUTAeTCs M3MEHEHHUEM pa3Mepa TaK Ha3bIBa-
€MOro KOMIIEHCUPYIOIIEro 3BeHa (OJIHOTO M3 COCTABJISAIONIMX 3BEHHEB) MyTEM
CHATHSI C HEro OIpeJeNIeHHOTo cios maTepuana. Ha cxeme pazmepHoil menu
0003HaUYCHNE KOMIICHCUPYIOIIEro 3B€Ha, YaCTO Ha3bIBAEMOI'O MPOCTO KOMIIEH-

CaTopOM, 3aKIIIOYAETCS B IPAMOYTOJIBHYIO paMKy, Hanpumep |A | |.

HpI/I oOecrieueHN TOYHOCTH 3aMBIKarOIICro 3B€Ha MCTOAOM IIPUT'OHKH HA
BCC COCTABJIAIOINKUC 3BCHbA YCTAHABIMBAKOT 3KOHOMHUYHBLIC B JAHHBIX IIPOM3-
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BOJICTBEHHBIX YCJIOBUSIX JOMYCKH, a TAKXKE 3aJal0T KOOPAWHATHI CEPEAUH IO-
JIE TOMYCKOB:

’ ’ ' .
TA;, TA,, ... T'A,, 3
! ! !
ApAr, ApAy, o AGA, -
[Ipu TOM ITOITYCK 3aMBIKarommero 3seHa T'A . MOXKET IpeBBIIIATh TPeOy-

emblii TA,, T. €.

n+p
T'Ay=) TA,>TA,.
i=1
Pa3HOCTh 3THX IONMYCKOB Ha3bIBAIOT HAMOOJBUIEH pacyeTHON KOMIEHCa-
nuen
5. =T'A,-TA,.
OHa nomKHaA yAansaTbCs U3 Pa3MEpPHOM LIENU IYTEM CHATHS IPUITYCKa C
KOMIIEHCUPYIOLIErO 3BEHA.

[TocnenoBaTenbHOCTh M COZACpP)KaHWE MPUTOHOYHBIX PAbOT TMOKa)XeM Ha
paccMmarpuBaeMoM mpumepe (puc. 3.19), monarasi, YTo B Ka4€CTBE KOMIICHCU-

PYIOIIIEro 3BeHA B3SITO MPOCTABOYHOE KOJIBIIO TOMMUHOM |As|. Cnepsa mpous-

BOJMTCS MpeaBapuTebHas cOopka uzaenus (0e3 yCTaHOBKHM MPOCTABOYHOIO
KOJIbLIa) U U3MEPSETCS] PACCTOSIHUE MEKIY TOPLIOM 3y04aToro Kojeca U CTeH-

KO# Koprmyca. PasMep KOMIIEHCHPYIOIIETO 3BeHA |Az| 0OBIYHO ONPEAEIAIOT KaK

pPa3HOCTb 3TOr0 PACCTOSIHHUS M CPEOHEM BENMUYUHBI TpeOyemoro 3aszopa A,.

Hanee uzaenuie pazduparoT. 3aTeM IMyTEM CHSTUS C MPOCTABOYHOrO KOJbLA
MPUITYCKA TMOJIYy4Yal0T €ro TpeOyeMblil pa3Mep U MPOU3BOJAT OKOHYATEIbHYIO
COOPKY U3ICIHS.

OCHOBHBIM JTOCTOMHCTBOM IMPUTOHKH SIBIISIETCSI BOBMOXKHOCTH JIOCTHIKE-
HUS BBICOKOM TOYHOCTH 3aMBIKAIOIIEr0 3B€HA MPU OTHOCUTEIBLHO HEBBICOKOM
TOYHOCTH JIETAJICH.

Henocratkamu mpuUroHKu siBAsiETCS HEOOXOJUMOCTh UCIIONIB30BaHUs pa-
00UYMX BBICOKOW KBalU(UKAILMKM U 3HAUUTEIbHBIE KOJeOaHUs 3aTpaT BPEMEHHU
MIpU €€ BBIMIOJIHEHUHU U3-3a KoJieOaHui yaansieMbix nmpunyckoB. [locinennee 3a-
TPYIHSIET IPUMEHEHNE MOTOYHBIX METOJIOB MPOU3BOJICTBA.

DKOHOMUYHOM 00JIACTBIO UCIOJIB30BaHUSI METO/JA MPUTOHKUA CUUTAETCS
€MHUYHOE U MEJKOCEPUUHOE MPOU3BOJICTBO.
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3.2.3.5. MeTtoa peryJiupoOBaHus

CymHoCcTh METOJA PEryIMpOBaHUs 3aKI0YaeTCs B TOM, 4TO TpeOyemast
TOYHOCTh 3aMBIKAIOLIEr0 3BEHA Pa3sMEPHOM LENU AOCTUTAECTCS NU3MEHEHUEM
pa3Mepa KOMIIEHCUPYIOLIETO 3B€Ha 0€3 yAaleHus: MaTepuasa ¢ KOMIIEHcaTopa.

[IpyHOIMNIMATBHO METOJ PEryJMPOBAaHMS AHAJIOTMYEH METOLY MPUTOHKH.
Paznuuue mMexay HUMHU COCTOUT B CIOCOOE M3MEHEHUs pa3Mepa KOMIIEHCH-
pytomiero 3BeHa. [Ipu meTone peryaupoBaHUsi 3TO U3MEHEHHE MOXKET ObITh
BBIIIOJIHEHO JIBYMsI NYTAMH: W3MEHEHHUEM TMOJOKEHUS KOMIIEHCHUPYIOLIETO
3B€Ha WJIM BBEJICHUEM B U3JIEJIUE CIIELUATIbHOMN AeTalu, UMerolIe TpeOyeMblii
pa3mep. B mepBom ciydae KOMIIEHCATOP Ha3bIBAIOT MOABUKHBIM, BO BTOPOM —
HETIOJBUKHBIM.

[IpumMepoM MOABHKHOIO KOMIIEHCATOPA SIBISETCS BTYJIKAa B MEXaHHU3ME
(puc. 3.22), nepemenias KOTOPYI0 B OCEBOM HaIlpaBICHUU MOKHO PETryJIHUpO-
BaTh 3a30p A, MEXAy €€ TOpLOM U TopuoM 3ybuaroro koneca. Ilocne ycra-

HOBJICHHSI TPEOyeMOro 3a30pa MOJIOKEHUE BTYJIKH (PUKCUPYIOT OTHOCUTEIBHO
KOpIyca CTONOPHBIM BUHTOM.

A,

Puc. 3.22. ObecricueHrE TOYHOCTH

=

3a30pa A, METOIOM PEryJIUpOBaHUSL

NI | C IPUMCHCHUCM IIOIBUXKHOTO

KOMIICHCATOpPa

A A,

- e

B kauecTBe HEMOJABMKHBIX KOMIIEHCATOPOB HMCIIOIB3YIOT MPOCTABOYHBIE
KOJIbIIa, MPOKJIAJAKH U APYrUe JACTadd MPOCTOM KOHCTPYKIUHU. ['pynmbl HEmo-
JBM)KHBIX KOMIIEHCATOPOB Pa3HBIX pa3MepoOB JOJDKHBI OBITh M3TOTOBJICHBI 3a-
paHee.

MeTton perynupoBaHus 001adaeT CICIYIOIIMMU TOCTOMHCTBAMMU.

1. BO3MOXHO IOCTH)KEHHE JIOOOHN CTEIIEHHM TOYHOCTH 3aMBIKAIOIIETO
3BEHA MPU JOCTATOYHO IIMPOKUX JOMYCKaX COCTABISAIONINX 3BEHBEB.
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2. 3aTpaThl Bp€MEHU Ha BBINOJIHEHUE PEryJIUPOBOYHBIX pabOT HEBEHU-
KU.

3. He co3paercs 3aMETHBIX TPYAHOCTEN NMPU HOPMHUPOBAHUU U OpraHU-
3aIuu COOPOYHBIX PadoT.

4. OGecneuynBaeTcsi BO3MOKHOCTb MOJAJIepKaHUsl TpeOyeMOil TOUHOCTH
3aMBIKAIOIIETO 3BEHA B IMPOLECCE DKCILTyaTallUW W3JENIHN, KOTopas
CHIKAETCS U3-3a U3HALLIMBAHUS JIETAIICH.

Ha npakTtuke 3amaun obecrnieueHus TpeOyeMOM TOYHOCTH 3aMbIKAIOIIMX
3BEHBEB YACTO NMPUXOAUTCS pelaTh ISl CBI3aHHBIX pa3MEpHBIX Henel. B atom
ClIy4yae pelleHue NPSMOM 3a/ladyd HAaYWHAKT C Pa3MEPHOM LIENMU C HAaUMEHb-
MM JOIIyCKOM 3aMBIKAIOIIEro 3B€Ha. 3aTEM MEPEXOIAT K Pa3MEPHOU LIEMU CO
CIEAYIOIIMM I10 BEJIMYMHE JONMYCKOM 3aMBIKAIOIIETO 3BeHA U T. A. [Ipn 3TOM
JUISL KKJIOM OT/ACIBHOM pa3MepHOM e MOXKET ObITh M30paH TOT WM MHOU
METOJ] IOCTUKEHUS TOUHOCTH 3aMbIKAIOIIEro 3BeHa. Perienne oOpaTHoOl 3aa-
YU MOXET BBINOJHATHCSA B JIFOOOW MOCIEN0BATENBHOCTH OTHEIBHBIX pa3Mep-
HBIX LIETICH.

Beiiie MeTosibl 0OecrnieueHrss TOUHOCTH 3aMbIKalOUIUX 3BEHbEB ObLIN pac-
CMOTpPEHBI IPUMEHUTEIBHO K Pa3MEPHBIM LIETSAM, 3BEHbSI KOTOPBIX IPEACTAB-
JS0T co00i TMHEeWHbIe pa3mepsl. g pa3MepHBIX 1enel ¢ YIJIOBBIMU pa3Mme-
pamu, 3alaHHBIMU B TPaJyCHOM Mepe M HMMEIOIIMX OOIIHME BEPIIMHBI YIOB
(cm. puc. 3.12, 6 u 3.12, 2), METOAMKH PACUYETOB M PaCUETHBIC 3aBHCHUMOCTHU
OCTAlOTCA TAKUMH K€, KaK JUI1 pa3MEPHBIX LENEN C INHEWHBIMU PA3MEPaAMH.

3.2.4. Pa3MepHbIil aHAJIU3 CIIPOEKTUPOBAHHBIX TEXHOJOTMYECKHUX
NMPOIECCOB U3rOTOBJICHHUS JeTaJIel

Kak ormeuanoch Bblllle, 3aMBIKAIOIIMMHU 3BEHBSIMH B TEXHOJIOIMYECKHUX
pa3MepHBIX IEMAX BTOPOro BUA, HA3bIBAEMBIX B JaJIbHEHIIIEM MPOCTO TEXHO-
JOTUYECKUMHU PA3MEPHBIMU LEMAMH, SBISIOTCS KOHCTPYKTOPCKHE Pa3Mephl
JeTajau U pa3Mepbl NpUMYCKOB Ha 00paboTKy. COCTaBISIONIMMU 3BEHBSIMU B
ATUX UEMAX SBJISIOTCS TEXHOJIOTUUYECKUE pa3Mephl 3aroToBKU. K HUM OTHOCST-
Csl pa3Mepbl UCXOAHOM 3arOTOBKHU, Pa3Mepbl, OJIy4aeMbIE€ Ha BCEX OIMEpalusx
(mepexonax) oOpabOTKM 3arOTOBKH pE3aHUEM, pa3Mepbl TEPMOYIPOUHEHHBIX
CJIO€B, T. €. BCE pa3Mepbl, KOTOPbIE YKa3bIBAIOTCS B TEXHOJOTMYECKOM HOKY-
MEHTAIINH, PETJIAMEHTHPYIOIIEH N3roTOBICHUE JeTajleH.

Ha puc. 3.23 npuBenena cxema noApe3Ky TOpPUA 3arOTOBKA Ha TOKAPHOM
CTaHKE W MPOCTEHIlasi TEXHOJOrMYEeCKasi pa3MepHasi 1Lelb, COCTaBISIOUIUMHU
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3BEHBSIMU KOTOPOMU SBIISIIOTCS pa3Mephl 3arOTOBKU A | U A, , IIOJIydaeMble CO-
OTBETCTBEHHO HA IPEILICCTBYIOIIEH M BBINOJHAEMOM Olepanusax. Tak Kak
UMEHHO pa3Mepbl A; U A, IpeanuCBIBAIOTCA K 00s3aTEIILHOMY BBIIIOJIHE-
HUIO, TO MIPUITYCK Z SIBJISETCS 3aMBIKAIOIIMM 3BEHOM B 3TOM TEXHOJIOTUYECCKOM

pa3MepHO#l 1lenu (OH TOJydYaeTcs IMOCICAHUM KaK Pe3yJbTaT BBITTOJTHCHHS
yKa3aHHBIX pa3MepoB).

A
/ | Puc. 3.23. Cxema noapesku
v +————— — TOpLIA 3arOTOBKU Ha TOKAPHOM CTaHKe
\ A, -Z ¥ TEXHOJIOTMYECKAs pa3MepHas
\7>Zj LIENb C 3aMBIKAFOIIAM
3BEHOM — IIPUITYCKOM
S

B 10 e Bpems B psijie ciaydaeB NPUIMYCK MOXKET ObITh B TEXHOJIOTUYECKON
pa3MepHOM IIeNU U 3BE€HOM COCTaBJISIONINM, T.€. ObITh CBOCOOPA3HBIM TEXHO-
gorudeckuM pasmepom. Ha puc. 3.24 nana cxema moJpes3ku Topia npyTka Ha
TOKapHO-PEeBOJIbBEPHOM cTaHke. [IpyTok mociie 06paboTKu ouepeaHol 3aro-
TOBKH IOJAETCs BIPABO /10 KOHTaKTa C YIOPOM, OTHOCUTEIHHO KOTOPOTO Ha
paccTOsSTHUM, PAaBHOM MPUITYCKY Z , YCTAHOBJICH MOAPE3HOM pesen. Takum 00-
pa3oM, UMEHHO PUMYCK (TEXHOJIOTHYECKUi pa3mep A) OyAeT BbIACPKUBATHCS
MIpU MOAPE3KE TOPIA 3arOTOBKH.

Vi - — — — — — XA Puc. 3.24. Cxema moape3ku
\ |~ TOpLIA PYTKA Ha TOKAPHO-

PEBOJIEBEPHOM CTaHKE
S D
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Ecnu KOHCTPYKTOPCKUHM pa3mep OKa3bIBACTCS 3aMBIKAIOIIMM 3BEHOM B
TE€XHOJIOTUYECKON pa3mepHoi uemnu (cMm. puc. 3.15, 6), TO IPUHATO TOBOPUTb,
YTO OH HEMOCPEJACTBEHHO HE BBLAEPKMBAETCS MPU M3rOTOBICHUU AeTanu. B
OOJIBIIMHCTBE CIy4aeB 3TOT0 MOKHO HM30eXaTh, HO, KaK MpaBWJIO, 32 CUET
YCIIOKHEHUS] TEXHOJIOTMYecKkoro mpouecca. [loaromy TexHoioruueckue mpo-
LIECChl MU3TOTOBJICHU AETalIeld 4acTO CTPOSITCS TaK, YTO HEKOTOPbIE KOHCTPYK-
TOPCKHE pa3Mepbl, 0OBIYHO UMEIOILME HEBBICOKYIO TOUHOCTb, HEMOCPEACTBEH-
HO HE BBIJIEPKUBAIOTCA.

BMmecrte ¢ TeM, CylIeCTBYIOT OTAE/IbHbIE KOHCTPYKTOPCKUE pa3Mepbl, KO-
TOpble (PU3NYECKH HEBO3MOKHO HETOCPEICTBEHHO BbIAEPKATh MPHU HU3TOTOB-
neHuun naeraned. [IpumepoM Takoro KOHCTPYKTOPCKOIO pa3Mepa SBISETCS
TOJILIMHA LIEMEHTUPOBAHHOTO CJ0s, (OPMUPYEMOro Yy J€Tald IPU XHUMHKO-
TEpMHUUYECKO 00paboTKe U MOCIeyOUIEM ITH(OBAHUH.

OtmeTuM, YTO AHMaMeTpaIbHble KOHCTPYKTOPCKHUE pa3MeEpPbI MPU U3TOTOB-
JIEHUH JIeTajield 32 PeAKUM HUCKIIFOUEHHUEM BBIIECP)KUBAIOTCS HEMTOCPEICTBEHHO.

Hapsiny ¢ npunyckamu Ha 00paboTKy HEOOXOAUMO pa3inyaTh TaK Ha3bI-
BAa€MbI€ HAMyCKU. DTO «JIMIIHHE» O00BEMBbI MaTepHayia, KOTOPbIE MPUXOIUTCS
yIaJsATh W3-32 YNPOIIEHHS (OPMBI MCXOJHOM 3aroTOBKM MO OTHOILLEHUIO K
dopme neranu. [loHsATHE «HAMyCK» MIUTIOCTpUpPYET pucC. 3.25, Ha KOTOpPOM
MPUIYCKU TOKa3aHbl OOBIYHOW IITPUXOBKOH, @ HAMYCKHM — IITPUXOBKOM «B
KJIETKY» (MCXOJIHas 3aroTOBKa — KPYyIJIbI Mpokatr). B oTnuume OT npHITyCKOB
HaITyCKU HE SIBIISIIOTCSA 3BEHbSIMM TEXHOJOTMYECKHX Pa3MEpHBIX LENe U mpu
pa3MEepHOM aHAJIN3€ TEXHOJIOTMYECKUX MPOLECCOB UX HE YUUTHIBAIOT.

CyTp pa3sMepHOro aHajiu3a CIHPOEKTUPOBAHHOIO TEXHOJIOIMYECKOrO
Ipoliecca COCTOUT B PEIICHWH OOpAaTHBIX 3a/1ay sl TEXHOJIOTMYECKUX pa3-
MEPHBIX LIETIEN.

Pa3mepHbIil aHanu3 MO3BOJISIET
OLICHUTh KA4€CTBO TEXHOJOTHYECKO-
ro mpouecca, B YaCTHOCTH, OIpeJie-
JUTh, OyA€T JU OH O0O0EeCIeuYnBaTh
BBINIOJIHEHUE KOHCTPYKTOPCKUX pas-
MEpOB, HEIOCPEICTBEHHO HE BBIIEp-
KUBAEMbIX IpU 00pabOTKE 3aroToB-
KM, HaWTH TMIpeaesIbHbIE 3HAYCHUS
MPUITYCKOB Ha 00pabOTKY M OLEHUTD
UX JOCTaTOYHOCTh JUJIsl 0OecredeHus
TpeOyeMoro KadecTBa ITOBEPXHOCT-
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HOTO CJI0s 00pabaThIBaeMbIX MOBEPXHOCTEH M (MJIM) BO3MOXKHOCTH yIaJICHUS
NPHUITYCKOB 0€3 TIeperpy3Ku PeKyIero HHCTPYMEHTA.

HcxomubIMU TaHHBIMY JUTSI PAa3MEPHOTO aHaIM3a SBJSIOTCS YePTEXK JeTa-
M, YEPTEK UCXOTHOUN 3arOTOBKH M TEXHOJOTUYECKUN MPOIECC U3TOTOBIICHHUS
JeTalu.

MeToauKy pa3MepHOro aHaiaHu3a CIPOCKTUPOBAHHOTO TEXHOJIOTHYECKOTO
nporecca yao0Hee BCero pacCMOTPETh Ha KOHKPETHOM mpumepe. B kauecTse
TaKOTO MPUMeEpPa BO3bMEM TEXHOJOTHUECKHUH MPOIIECC U3TOTOBIICHUS ITyaHCOHA
(cMm. puc. 3.26). PasmepHblii aHaiW3 BBINOJHUM TOJBKO B MPOJOJILHOM
HaIpaBJICHUH; Pa3MEpPHBINM aHAIW3 B JAHMAMETPATHLHOM HAIPaBICHUU MOXKET
OBITH BBHITIOJIHCH aHAJIOTUYHO.

L K=SSe
K,=30+0,026 A9
K=1303 | |K=1403 A,=30%
Puc. 3.26. Dcxus geranu Puc. 3.27. Dcku3 UCXOIHON 3arOTOBKHU

[Tocne uzyyeHrs UCXOHBIX NTAaHHBIX BRIUEPUUBAIOTCS YIPOIIEHHBIE ICKH-
3Bl JI€Talld, UCXOAHOM 3arOTOBKM M OIEPAIIMOHHBIE ICKU3BI 00pPabOTKH 3aro-
TOBKM. Ha 3cku3ax aeTanu v MCXOJHON 3arOTOBKH YKa3bIBalOTCS TOJIBKO pa3-
Mepbl B MPOJOJIbLHOM HampaBiieHuu (puc. 3.26 u 3.27). Dckuzbl 00pabOTKU
BBITIOJIHSIFOTCSI TOJIBKO JIJISI TE€X OINEepaluii TEXHOJOTMYECKOro Mpolecca U BbI-
MUCHIBAIOTCA TOJIBKO T€ TEXHOJOTMYECKUE IMEPEXOJibl, HA KOTOPBIX MPOUCXO-
IUT GOpMHUPOBAHUE MPOJOJIbHBIX pa3mMepoB (Tabdm. 3.5). 3meHeHus pa3Mepos
3aroTOBKHM MPHU TEPMOOOPa0OTKE CUMUTAIOTCS MpeHeOpexkumMo ManbiMu. Ha sc-
Ku3axX 00pabOTKM YKa3bIBAIOTCS TEXHOJIOTHUYECKHE 0a3bl, 0O0pabaThIBaeMbie
MOBEPXHOCTHU (YTOJILIEHHBIMU JIMHUSIMU) U BCE TEXHOJIOTUYECKHUE pa3MEphl B
paccMaTpUBa€MOM HaIpPaBIICHUU.
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Tabmuna 3.5

Onepanus Ocku3 Ilepexoibl
- ‘ 1. IToxgpesats TO-
1 ) 5 pell, BbLIECpPKAB
ToxapHO-peBoIBBEpHAs g y pazmep 57974
— =y — A= .
A, =140,3x459 | 2. Tounts (acky.
Al_l=57-o,74
o~ 1. Iloxpe3zats TO-
pell, BbIIEpKaB
) o pazmep 55,2 3.
4 2. 11 -
ToKapHO-PEBONBBEHAS | - 1I0Apesath 10
—-H -%?— _—— — | pew, BbLAEPKaB
5 A,,=30+0,1 _ pasmep 30+0,1.
A, =1,2+0,2x45° 3. Touuts dacky.
A2_1=55,2-o,3
3 1. 3akanurs.
Tepmuueckas 2. OTIycTuTS.
- A, =0,2+0,05
4 ~ 1. lnudosats
KpyrnonumdoBanbHas | ~, é :;I; Iecu(;,glﬂ{:({)]?o?,) "
5
|
k |
S
<. 1 3
(=]
T
S
o
5 I_ 1. lnudosats
<‘I‘A
[TnockouundoBanbHas 5 TOPELL, BoIACHIAB

s

pasmep 30+0,026.
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AHanu3upyemble Olepalliy U MEPEX0bl HyMEPYIOTCS B MOCIEI0BATEIb-
HOCTH BbINONHEHUS 1ubpamu 1, 2, 3 u 1. 1. JOMOJHUTEIBHO YKa3bIBAIOTCS
HOMEpPA OIEPALMN I10 TEXHOIOTHYECKOMY IIPOLECCY.

TexHonornyeckue pasmepbl 0003HayaroTcs OYKBOM A ¢ MHJIEKCaMHU HO-
MEpOB ornepanuil u nepexonos. Hampumep, pasmep A, — BBIIOIHACTCA BO 2-

oM nepexone l-oil omepamuu. J[yiss pa3sMepoB MCXOAHOM 3arOTOBKM TEPBbIN
UHAEKC puHUMaeTcs paBHbIM 0 (HyI0), a BTOpOil — paBHbIM 1, 2, 3  T. 1.

Konctpykropckue pasmepsl obo3Hauatorcs OykBoit K ¢ mamekcamu 1,
2,3uT. 1.

[Mpumyckn oOo3HadarOTCs OYyKBOW Z € TaKWMH K€ WHACKCaMH, KaK y
TE€XHOJIOTUYECKUX Pa3MEPOB, P MOJYUEHUH KOTOPBIX OHH YIAJISIFOTCS.

Jlist mpoBeieHHs] pa3MEPHOIo aHalIM3a CTPOUTCS pa3MEpHasl cXema TeX-
HOJIOTMYECKOT0 mpouecca. [ ee mocTpoeHUs Ha 3CKU3€ JIE€Taju, BBINOIHEH-
HOM B IPOM3BOJILBHOM MacuTade, n300paxaroTcsi IpUIMYCKU Ha 00paboTKy, Kak
3TO moka3zaHo Ha puc. 3.28. [IpuueMm cHauana u3o0pa)kaloTCsl MPUIYCKH, Yia-
JsieMble Ha MOCJEAHEN onepanuu, 3aTeM — Ha MPeANnoCcaeHEN U T. 1.

Ha nosry4eHHOM 3cKH3€ IPOCTaBIISIOTC:

® TEXHOJIOTMYECKUE pa3Mepbl B MOPSAKE MX IMOJyUYEHHs, HAUMHAs C
pa3MepoB UCXOJHOM 3arOTOBKM M 3aKaHYMBas pa3MEpaMH, BbIIEp-
’KUBAEMbIMU Ha MOCIEAHEN onepanuy;

® pa3Mepbl MPUITYCKOB Ha 00palOTKy (M300paxaroTcsi BOJIHUCTHIMU
JUHUSIMHA ),

® KOHCTPYKTOPCKHE pa3Mephl.
Takum 00pa3oM, MoydaeM pa3sMEPHYIO CXEMY TEXHOJIOIMYECKOro Mpo-
necca (puc. 3.28). [IpaBUJIbHOCTH MOCTPOSHUS PA3MEPHON CXEMBI TPOBEPSAETCA
TaK:

® YHCJI0 TEXHOJOTHYECKHX pa3sMepoB JOKHO OBITh Ha €IUHUILY
MEHBIIIE YUCJIa TOBEPXHOCTEM;

® YUCJI0 KOHCTPYKTOPCKUX Pa3MEPOB U Pa3MEPOB MPUIYCKOB JOJIK-
HO OBITh PAaBHO YHCIY TEXHOJIOTMYECKUX PA3MEPOB.

B paccmarpuBaemom npumepe yuciao noBepxHocter — 10, ynucimo TexHo-
JOTUYECKUX Pa3sMEpoOB — 9, UHMCIO KOHCTPYKTOPCKHUX pPa3MepoB — 4, YHUCIO
puUIycKoB — 5. CegoBaTesibHO, pa3MepHasi CXeMa NOCTPOEHA MPABUIIBHO.

3nech cieayer UMETh BBUAY, UYTO €CIU IMPHU BBINOIHEHUHU KaKOTO-IHOO
Iepexo/ia BbIAEPKUBACTCA BEJIMUMHA IIPUITYCKA, TO OH SIBJISIETCS OJJHOBPEMEH-
HO ¥ TEXHOJIOTMYECKUM pa3MepoM. B nanHoMm npumepe NpUIyck Z,, sBISCT-
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Csl TEXHOJIOTUYECKUM pasMepoM A, ;. OTOT NPUIYCK HEOOXOAUMO BKIIIOYATh

KaK B YMCJIO IIPUITYCKOB, TaK U B YHUCJIO TCXHOJOTHYCCKUX Pa3MEPOB.

N N AN N
1123 415(6|7 819110
- A, =59%% _
A, =308
Zl_l‘ A1_1:57-074
|| A ~120,3
o A2_1:55,2-0,3 Zz_]
A,,=30+0,1
VA%
A,=12402 ™
A, =0,2+0,05
s,
B A5A1=30i0,026 Zs
- K=554 .
J K,=300,026 i
| k=103 | [T [K=1203

Puc. 3.28. PazmepHas cxema TEXHOJIOIMYECKOIo Ipolecca

[To pa3smepHOIi cXeMe TEXHOJOTHMYECKOrO IMPOLEeCcca HAXOAATCS TEXHOJIO-
IHYEeCKUe pa3MepHble nenu. Hanpumep, Ipumyck Z; | sABISETCS 3aMBIKAIOLIUM
3BEHOM B Pa3MEPHOHM LENH, COCTaBIAIOIIMMHU 3BEHBIMHU KOTOPOH SIBIIAIOTCS
TEXHOJIOTHYECKUE pasmepsl A, U A; |, a KOHCTpyKTOpcKui pasmep K, sB-
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JICTCA 3aMBIKAKOIIINM 3BCHOM B pa3MepH0171 IICIIN C COCTABJIAOININMU 3BCHbBAMU
Ayym Ay,

OpnHako BBISBIEHUE MO Pa3MEPHON CXE€ME€ TEXHOJOTMYECKHX Pa3MEpPHBIX
uernei ¢ OOJBIIMM YKCIOM COCTaBIISIOIIMX 3BEHBEB OKA3bIBAECTCS 3aTPYIAHU-
TenbHBIM. {151 oOneruenus peuieHus: 3Tou 3ajauu 1es1ecoo0pa3Ho, 0COOEHHO
IIPU OTCYTCTBUHU ONBITA, MOCTPOUTH I'pad TEXHOIOTHUYECKUX PA3MEPHBIX Iie-
eu.

J171s1 3TOrO BCe MOBEPXHOCTU HA pa3MepHOU cxeMe (puc. 3.28) HyMepyroT-
Csl CTPOrO B MOPSIIKE UX PACIONOKEHHUs (ClieBa HAIlpaBO UJIM CIpPaBa HAJIEBO).
CHavana ctpoutcs rpad-IepeBo TEXHOJIOTrHYecKux pasmepoB (puc. 3.29). Ha
HEM MOBEPXHOCTU U300pakaroTCsl KpYKKaMu (BEpILIUHBI Ipada), a TEXHOIOTU-
YecKue pasMepbl — MpsAMbIMHU JUHUAMH (peOpa rpada), KOTOpble COCIUHSIOT
COOTBeTCTBYIOIIME BepiinHbl. [locTpoeHue rpad-aepeBa HauMHaeTcs C Bep-
IIMHBI-KOPHS. 332 BEpUIMHY-KOPEHb CJleAyeT NPUHUMATh IMOBEPXHOCTb, KOTO-
pasi SBJISIETCS TEXHOJIOTUYECKOM 0a30l Ha MepBOM orepaluyd Wid OT KOTOPOi
3aJlaH MEPBbI TEXHOJIOTMYECKUH pa3mep.

A A
@ 02 OJ 0.1 @

)

&/ >
E

A

Aos /N Ao /N Ao N A D

®

Puc. 3.29. I'pad-nepeBo TeXHOTOTUIECKUX PA3MEPOB

B paccmatpuBaeMoM mpuMepe 3a BEpIIMHY-KOPEHb B3sSiTa IOBEPX-
HOCTh /0 (cMm. puc. 3.28 u 3.29). Ot BepuuHbl-KOpHS /() mpoBoOAsSTCS pedpa
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Agi, Agy, U A, B KOHIIE KOTOPBIX pPa3MEIIAlOTCsl COOTBETCTBEHHO BEPIIU-
Hbl /, 7 1 2. OT BepimuHbl 2 mpoBoAsATcs pedbpa A, U A, |, Ha KOHLIAX KOTO-

PBIX pa3MENIarTCs COOTBETCTBEHHO BepIIUHbBI 3 1 9, U T. 1. B urore Ha rpade-
JIEpeBE JTOJDKHBI OBITh TIOKa3aHbl BCE MMEIOIIHMECS HAa Pa3MEpHON cXeMe Io-
BEPXHOCTH (BEPIIHUHBI) ¥ COSAUHSIONINE UX TEXHOJIOTHYECKUE pa3Mepsl (ped-
pa). Eciu aToT rpad mocTpoeH mpaBuiibHO, TO HA HEM HE JOJDKHO OBITh pa3-
PBIBOB U 3aMKHYTHIX ITUKJIOB (KOHTYPOB).

3atem Ha rpad-IepeBO TEXHOJIOTHUYECKUX Pa3MepoB B Buje pebdep, co-
SAVHSIONINX COOTBETCTBYIONINE BEPITUHBI, HAHOCATCS KOHCTPYKTOPCKUE pa3-
Mephbl (YTOJIIEHHBIMU yraMu) U NPUNYCKU (BOJHUCTBHIMU JIMHUSIMU). Takum
oOpa3zom mosyyaeM rpad TexHOJIOTrHYecKux pazMepHbix neneit (puc. 3.30). Ha
3TOM Tpade TeXHOJOTHYECKUE pa3MEpHbIE IeTH MPECTABISIOT cOO0N Kpat-
Jaiimme pa3MepHbIC KOHTYPBI, COCTOSIIHNE U3 MPUITYCKA WIIN KOHCTPYKTOPCKO-
ro pa3Mepa U TEXHOJIOTMYECKUX pa3MepoB. Tak, Hanpumep: NpUNYCK Z,, —

3aMBIKaIOIIEC 3BEHO B Pa3MEPHOM LENU C COCTABIIAIOIIMMU 3BEHBAMHU A ,,
Ay, Ay, m A,,; KoHCTpyKTOpCKH pasmep K, — 3ampIKaroiiee 3BE€HO B
pasMEpHOH LIENHU C COCTaBIAOMIMMU 3BEHbAMU A5, Ay, Ayy U A, ; KOH-
CTPYKTOpCKHH pazmep K3 coBmazaeT ¢ TEXHOJOIrMYECKUM PasMeEpPoM A ,, T.€.

BBIJICPKUBACTCA HCIIOCPCACTBCHHO.

Puc. 3.30. I'pad TexHONMOTHYECKUX pa3MEPHBIX IeTei
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Jlnist ompesienieHusl yBEMTWYNBAIOIINX U YMEHBIIAIONINX 3BEHBEB 1O Tpa-
by (puc. 3.30) mocTynarmT cleayomuM 00pa3oM. MBICIEHHO HauYWHAIOT 00-
X0/ pa3MEpHOT0 KOHTYpa IO 3aMBIKAIONIEMY 3BE€HY OT BEPIIUHBI C OOJIBITUM
HOMEpOM K BEpIIMHE C MEHBIIUM HOMepoM. Ecnu B HampaBlieHUU 00X0/a Co-
CTaBIIAIOIIEE 3BEHO COCIUHSET BEPIIMHY C MEHBIIIMM HOMEPOM C BEPIIMHOU C
00BIIMM HOMEPOM, TO OHO YBEJIMUYMBAIOIIEEe, €CIIM HA00OpOT - TO YMEHbIIA-
rouiee. Hanpumep, o6xon pasmepHOro KoHTypa Z,,, Ay, Aj1, Ay, Ay

(puc. 3.30) HaunHaeM OT BEpIIUHBI / K BepUIMHE 6. YpaBHEHHE DPa3MEpHOU
uenu oyaer
Zyg=Ap —Ag + A —Ap =An +A — Ay —Ag.
TexHOMOrMYECKHE pa3MEpHBIC MEMH W PE3yJbTaThl BBIYMCICHHUS HX 3a-
MBIKAIONINX 3BEHBEB (TIPHUITYCKOB M KOHCTPYKTOPCKHX pa3MEpOB) IS pac-
CMaTPHUBAEMOTO MpUMepa NMpUBeAeHBI B Ta0a. 3.6. Pe3ynbTaTtel pacueToB, BbI-
MTOJITHEHHBIX METOJIOM MaKCUMyMa-MUHAMYMa, TTOKa3bIBAIOT CIICTYIOIICE.

Tabnuua 3.6
IIposepsie- YpaBHEHHUs pasMEpHBIX Lenel U
MBbIE pazMe- Cxembl pa3MepHbIX Lieniel BBIYMCIICHUE 3HAUEHUI 3aMbIKaI0-
pHI IIIUX 3BEHBEB
%
A2.1
<« <«
Ay Ay Ky =Ay1+As1— Ay — Ay
K| =55.074 X ' K | =55,2.93+30+0,026-
o _zc+0,176
K, -30+0,1-0,2+0,05= 55—0,476
K,
K, AL
N K, = A4 =30+0,026
=30+0,026 A, '
K,
A1.2 .
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[Iposepsie- YpaBHEHHUs pa3sMEpHBIX Lenel U
MbIE pazMe- Cxembl pa3MepHbIX Lienel BBIYMCIICHUE 3HAUEHUN 3aMbIKalO-
PbI IINX 3BCHBCB
%
Ass Ky=A3-A4ys
K,=1+0,3 - K ,;=1,240,2-0,240,05=
K 4 Ay, 10,25
%
p - A - Ziy=Agr AL
H Zl.l X Zl 1=59+ ‘57 ()74 2+1 I
1.1 :
|
%
Al 1 j— .
: ' Zy1=A1—Ag;
Z2.l «— 7 +0
- . -
%
Al.l
i Zyy = A1+ A —Agy— Ay
A2.1 ,
222 > Z 5 =5T.0.74+300,1- 3031;‘; i
| 2.2
+
Z:, A,
|
— — ,
A, | A,, | Zs1=Ay+Au—Asys
Zs, . 7 1=30+0,1+0,2:£0,05-
A 251 ’

-30+0,026=0,2+0,176

TexHOoMOrn4YecKuid Mpolecc M3roTOBJICHHS MyaHCOHAa HE 00ecleuyrBacT
IIOJIy4eHHE KOHCTPYKTOPCKOro pasmepa K, sBisromerocs 3aMbIKaroIIUM 3B€-
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HOM B Pa3sMEPHOM LEMH C COCTABIIAIOIINMU 3BEHBAMHU A, 1, Asy, Ayy U Ayy.
BwMmecre ¢ Tem, pacuerHas norpemHocts K (0,652 MM) MeHblIe ero gomycka

(0,74 mm). IloaToMy nnsi obGecniedeHHUsl 3aJaHHBIX MO YEPTEXKY MNpeleTbHbIX
OTKJIOHEHMH pa3zMepa K; HeoOXoauMo JHIllb OTKOPPEKTUPOBATH HOMHHAJIb-

HbIE 3HAYEHHSI COOTBETCTBYIOLIMX TEXHOJIOTHUECKUX pazMepoB. KoHCTpykTOp-
ckue pasmepsl K, u K; BpIIEpKUBAIOTCA IPU U3TOTOBICHUH IIyaHCOHA HEIO-

CPEACTBEHHO, COBIAJas COOTBETCTBEHHO C TEXHOJOIMYECKMMM Da3MepaMu
A5, u A, ,. Koncrpykropckuii pasmep K, , ABISACH 3aMBIKAIOIIKUM 3BEHOM B

pasMEpPHOM LENH C COCTABIIAIOUIMMHU 3BEHbAMU A, 3 U Ay, TIOIy4aeTCs B CO-

OTBETCTBHUU C TPeOOBaHUEM UYEpTEXKa.
OO6paTtumMcs Teneph K aHAIU3y pPacueTHBIX 3HAYEHUN MPUITYCKOB Ha oOpa-
00TKy. MMHHMaNbHBIE 3HAYEHUS NPUINYCKOB Z; | U Z,; JNOCTaTOYHBI JUIA

obecrnieueHus TpeOyeMOro KauecTBa MOBEPXHOCTHBIX CIIOEB; KojeOaHUE 3Ha-
YeHUU ITHX MPHUITYCKOB HEBEJIHKO, YTO OOECIEYUT IOCTATOYHO CTAOWIHHBIC
ycaoBus 00paboTku. MUHHUMAaNbHOE 3HAYEHUE MPUITyCKa Z, , SBISAETCS OTPU-

LATEJIbHBIM, YTO MOXKET IIPUBECTH K OpaKy 10 Ka4yeCTBY TOBEPXHOCTHOT'O CJIOS
(Ha YacTu 3aroTOBOK OyAeT COXpaHAThCSA yepHOTa). MUHMMAIbHOE 3HAYEHUE
npunycka Zs; cocrasisger Bcero 0,024 MM, 4TO MOXKET OKa3aTbCs HENOCTa-

TOYHBIM JIJIs1 yAQJICHUS Je(DEKTHOTO CIOS.

Takum 00pa3oM, pacCMOTPEHHBIM TEXHOJIOTUUYECKUN MPOIECC B LIEJIOM
JOJKEH OBITh MPHU3HAH HEYAOBJIETBOPUTEIBHBIM, TPEOYIOIIUM COOTBETCTBY-
FOIIIEN KOPPEKTUPOBKH.

KOHTPOJIBHBIE BOITPOCHI

UTto Takoe 6a3upOBaHUE U 3aKpPEILICHUE?

Uto Takoe 0a3a, KOMIUIEKT 0a3, omopHas TOYKa?

B 4yem cocrout npaBuito mectu To4eK?

Kak knmaccupuuupyrorcss 06a3pl MO0 4YUCTYy OTHUMAEMBIX CTENEeHEH
cBOOOBI?

Kak knaccudunmpyrorcst 6a3bl 110 XapakTepy MpOsiBICHUS ?

YTto Takoe OCHOBHAs U BCOMoOrareiabHas 0a3bl U3aeaIus?

Uro Takoe pazmepHas Lenb?

[IepeuncnuTe BUABI 3BEHBEB PA3MEPHBIX LENE?

Kak xknmaccudunmpyrorcs pazMepHbIe e ?

AW N~

ORI
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10.B yem 3akmrouarorcst npsimMasi © oOpaTHasl 3a/aud MpU pacyeTe pasz-
MEPHBIX LIETEi?

11.Kak pacnpenensieTcsi JOMYyCK 3aMbIKAIOIIETO 3B€HA MEXKY JOMYyCKa-
MU COCTABJISIFOIIMX 3B€HBEB (IIPU pPELICHUU NPsIMO 3a1aun)?

12.B 4eM COCTOUT OTJIMYME PEIICHUS MPSMON 3a7a4ll METOJIOM MAaKCH-
MyMa-MUHUMYMa OT €€ PEIICHUS] BEPOSTHOCTHBIM METOI0M ?

13.Kak paccuuThIBalOTCS MJIIOCKHE pa3MEPHBIE LIENU ¢ HeNapasleabHbI-
MU 3BEHBAMU?

14.KakoBbl OCOOCHHOCTH pacueTa pa3MEpHBIX LIeTeH C MapasuiesibHO-
CBSI3aHHBIMH 3BEHBSIMHU ?

15.B yeM cOCTOMT CYHIHOCTh OOECHeYeHUs TOYHOCTU 3aMBIKAIOIIETO
3B€HA METOJIOM ITOJIHOW B3aMMO3aMEHIEMOCTHU?

16.B yeM cOCTOMT CYHIHOCTh OOECHeYeHUs TOYHOCTU 3aMBIKAIOIIETO
3B€HA METOJIOM HEIOJIHON B3aMMO3aMEHAEMOCTH?

17.B yeM COCTOUT CYIIHOCTh OOECHEYEHUs TOYHOCTU 3aMBIKAIOIIETO
3B€Ha METOJIOM I'PYIIOBOK B3aUMO3aMEHIEMOCTH?

18.B yeM cOCTOMT CYIIHOCTh OOECHEYEeHUs TOYHOCTU 3aMBIKAIOIIETrO
3B€HA METOJIOM PETYIUPOBaHUA?

19.B yeM cOCTOMT CYHIHOCTh OOECHEYEHUs TOYHOCTH 3aMBIKAIOIIETO
3B€HA METOJIOM ITPUTOHKHU?

20.Kakue 3BEHBsS SBIAIOTCS 3aMBIKAIOIIAMHU B TEXHOJOTMYECKUX Ppa3-
MEPHBIX LETAX, POPMUPYIOIIUXCS TPU U3TOTOBICHUU JIeTalen?

21.Kak cTtpoutcs pazMepHas cxemMa TEXHOJOTMYECKOr0 MpoIecca U3ro-
TOBJICHUS IETAJIN?

22.B 4eM COCTOUT CYIIHOCTh Pa3MEpPHOrO aHajn3a CIPOEKTUPOBAHHOTO
TEXHOJIOTUYECKOTO Mpoliecca U3rOTOBICHUS JeTanu?
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4. TEXHOJIOTUMYECKOE OBECTIEUEHUE CBOMCTB
MATEPHUAJIA U TOYHOCTHU JETAJIA

Jlnd monydeHus: KaYeCTBEHHOW JETAlId B TEXHOJIOTMYECKOM IPOLIECCE €€
U3TOTOBJICHUS HEOOXOIUMO MPEAYCMOTPETh PEIICHHE JBYX BaXKHEWIIUX 3a-
nad:

e oOecrnieyeHus1 TpeOyeMbIX CBOMCTB MaTepualia JeTaju;

e o0ecrneyeHus: HEOOXOAUMOM TOYHOCTH pa3MepoB, POPMbI U pacmo-
JIO’KEHUS TIOBEPXHOCTEN JIeTalN.
OTH 3a7aun SIBIAIOTCS B3aMMOCBS3aHHBIMHU, OJHAKO CHayaja IeJ1ec000-
pa3sHO PacCMOTPETh KaX/YI0 U3 HUX B OTJEIBHOCTH.

4.1. Texnosornueckoe odecne4eHue CBOMCTB MaTepPHUaJia IeTaJIH

4.1.1. O0mue npeacraBiaeHus 0 GopMHPOBAHMHM CBOICTB MaTepua-
Jia IeTaJIy NIPU ee U3rOoTOBJICHUHU

Jletann MamuH M3roTaBIMBAKOT U3 CTaJ€d, YyTYHOB, [IBETHBIX METAIOB
Y CIUIABOB, MOJHUMEPOB, TPAHUTA U JAPYTUX MaTepuaioB. Marepuan aeranu
BbIOMpAET KOHCTPYKTOP, UCXOs U3 €€ (PYHKIMOHAIBHOrO Ha3HaueHus. Brioop
Marepuaia MpOU3BOAUTCS TAKXKE C YIETOM €r0 TEXHOJIOTHYECKUX CBOMCTB.

K MexaHnyeckuM CBOWCTBaM MaTepuajga OTHOCST MPENe] HNPOYHOCTH,
Mpeaesl TEKYy4eCTH, TBEPAOCTb, MOIYJIb IMPOAOJBHON YNPYTrOCTH, YAAPHYIO
BS3KOCTb, MPEJIENT BBIHOCIUBOCTH, OTHOCUTEIBHOE YIJIMHEHUE U JIP.

K ¢usnueckum cBoiicTBaM OTHOCST yJI€NbHBIA BEC, TEMIIEPATYPY ILJIaB-
JEHUS W KPUCTAUIM3AlUHU, TEIUIONPOBOAHOCTb, KOIPOUIIMEHT IUHEHHOIO
pacIIupEeHUs, SIEKTPUUECKOE COIPOTUBIICHUE U JIP.

XHUMHYECKHE CBOMCTBA MaTepualia MPEkKIE BCEro0 XapaKTEPU3YIOTCS €T0
KOPPO3HUOHHOM CTOMKOCTBIO.

K TexHonornueckum cBOMCTBAM MaTepHalia OTHOCAT €0 JIMTEHHBIE CBOM-
cTBa, 00pabaThIBAEMOCTh JaBJICHUEM U PE3aHUEM, CBAPUBAEMOCTD U T. 1.

[Ipy U3roToBIICHUN JE€TAIM MAaTepUal 3arOTOBKU MTOJABEPraeTCsl CUIOBBIM,
TEIUIOBBIM, XUMHYECKUM WU JAPYTMM BHJAaM BO3JEUCTBUN. B pe3ynprarte 3T0Or0
Ha KaXJOM M3 3TaoOB TEXHOJIOTHYECKOTO MPOLECCA MOTYT U3MEHSITHCS XUMHU-
YECKUU COCTaB, CTPYKTYpa, 3€pHUCTOCTh MaTepuajia 3arOTOBKU W, CIEI0Ba-
TEJIbHO, €ro cBoMcTBa. DOpPMHpPOBAaHHE CBOWCTB MaTepualia JIETaaud MOXKET
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OBITH MPEJICTABICHO CXEMOM, MPUBEICHHON Ha puc. 4.1.

Bospeiictus
CHUJIOBBIC, TCIIJIOBBIC, XUMUYCCKUC U JP.
CaolicTBa MaTepuana ColicTBa MaTepuana
UCXOJHOM 3arOTOBKHU Jetanu
Tepmuueckas,
Ucxonnas | Mexannueckas | | xumudeckas, | _| Mexanuueckas | |
3aroToBKa 06paboTka JPyTHE BUBI 06paboTka Aeranb
00paboTkun

Puc. 4.1. Cxema ¢popMupoBaHusi CBOWCTB MaTepHuaiia JeTaiu
IIPU €€ U3rOTOBJICHUH

PaccmoTpum, kak (GopMHUpYOTCS CBOWCTBA Marepuaia JeTall Ha OCHOB-
HBIX 3Tanax €€ U3roTOBJICHMUS.

dopmMupoBaHUe CBOICTB MaTepuala MCXOAHBIX 3aroToBOK. B 00b-
LIMHCTBE CJIy4aeB B Ka4ECTBE MCXOJHBIX 3arOTOBOK MCIOJIB3YIOT IIPOKAT, OT-
JIMBKHU M TIOKOBKH, ITOJTy4a€Mbl€ KOBKOW MJIM IITAMIIOBKOM.

CrpykTypa u pa3mep 3epeH MaTepualia OTIMBKH, OT KOTOPBIX 3aBUCAT €T0
MEXaHUYECKUE CBOMCTBA, ONpeesseTcss OONbIIUM YUCIOM (DaKTOPOB: KOJIH-
YEeCTBA U BUJA NPUMECEH U JIETUPYIOIIMX 3JEMEHTOB B CIUIABE, TEMIIEPATYPHI
Pa3JINBKH, CKOPOCTH OXJIAXKICHHS NPH KPUCTAJUIM3ALHH, TEMIEPATYPHI, TEN-
JIOTPOBOJTHOCTH, COCTOSIHUSI BHYTPEHHUX MOBEPXHOCTEU JIUTEHUHOU (POPMBL.

BpeaneiMu npumecsiMHy, yXyAUIAOIUMUA MEXaHUYECKHE U (PU3HYECKHE
CBOMCTBa MaTepuaia OTIUBOK, ABIsitoTcs cepa U dochop. Docdop cHuxkaer
IJIACTUYHOCTD, BBI3BIBAET XJIAJTHOJIOMKOCTh CTalM, CIIOCOOCTBYET 00pa3oBa-
Huto nukBanuid. Cepa crnocoOcTByeT 00Opa30BaHUIO TOPSYMX TPELIUH, BO3HH-
KaloLUX Npyu Kpuctaumsanny. [IoBeIIEHHOE conepKaHue CEPbl B CTAIIN TEM
OIlacHee, YeM CJIOKHee (popMa OTIIMBKM M 4e€M OOJIbLIEE CONPOTUBICHUE OKa-
3bIBACT JINTEeIHAsA opMa ycaJke MeTasia.

[lonydeHn0 MEIKO3EpHUCTON CTPYKTYpPBI, MOBBIIMICHUID MEXaHUYECKUX
CBOMCTB CTAJIbHBIX OTJIMBOK OJaronpusTCTBYET JIETUPOBAHUE CTAIM HUKEIEM,
XpOMOM, MOJIMOA€HOM, BaHAIUEM.

YBennueHne CKOPOCTH OXJIAXKIACHUS IPHU KPUCTAIUIN3ALMU METaJlIa BEET
K IOJIy4eHHIO O0Jiee MEIKO3EpHUCTON CTPYKTYyphl. Benencreue 3Toro, Hanpu-
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Mep, JUThE B KOKWJIM IO CPAaBHEHUIO C JIUThEM B TecuaHble popMbl oOecreun-
BaeT 0oJiee BHICOKHE MEXaHUUYECKHE CBOMCTBa MaTepuasia OTIMBKU. B To xe
BpeMs HEOOXOJAMMO UMETh BBHJY, YTO MPHU OBICTPOM OXJIQXKICHUU B MOBEPX-
HOCTHBIX CJIOSIX U TOHKOCTEHHBIX YaCTSAX YYTYHHBIX OTJIMBOK MOXKET MPOUCXO-
JTUTH 0TOE, T. €. 0Opa3oBaHue 0€JIOT0 YyTryHa, B KOTOPOM BECh YIJIepO Haxo-
JUTCS B CBSI3aHHOM COCTOSIHMM B BHJI€ IIEMEHTHUTA. belblii 4yryH UMeeT BhICO-
kyto TBepnocth (HB 4500...5500 MIIa); ero o6paboTka pe3aHueM Jie3BUIHBI-
MU UHCTPYMEHTAMHU SIBJISICTCS KpaliHE 3aTPYyIHUTEIIHHOM.

CaoiicTBa Marepuana OTJIIMBKM B 3HAUUTEJIHLHON CTEMEHU 3aBUCIT OT €€
KOHCTPYKIIMM, KOTOpas JOJDKHA CO3/laBaTh BO3MOKHOCTH OJHOBPEMEHHOIO
WJIA TIOCJIEAOBATEIBHOTO 3aTBEPACBAHUSA YacTe OTIMBKU. J[JIs1 OXHOBpEMEH-
HOTO 3aTBEPJICBAHUS JKeJlaTeJIbHA PABHOMEPHOCTh CEUEHUI CTEHOK OTJIMBKH, a
JUIS TIOCNIEIOBATENIbHOTO — TIOCTENIEHHOE YBEIMYEHUE CEYCHUW CTEHOK B
HalpaBJICHUH 3aTBepJieBaHus MeTalla. HepaBHOMepHOE oXJaxkaeHue pa3iny-
HBIX YacTel OTJIMBKH, COMPOTUBIICHUE JUTEHHON (HOPMBI ycaJKe MeTajlia MO-
I'yT NMPUBECTU K OOPa30BaHUIO TPEUIUH, YCAJOUYHBIX PAKOBUH U OCTATOYHBIX
HaIPSKECHUMN.

[Ipu noay4eHUH UCXOAHBIX 3arOTOBOK XOJIOAHOW 00pabOTKOM AaBIeHHEM
UX MaTepuall ynpouHsiercs (HakienbiBaeTcs). [Ipu 3TomM Hapsy ¢ OBBIIICHU-
€M XapaKTepUCTUK MPOYHOCTH MaTepHaia MPOUCXOIUT CHUKEHHE XapaKTepH-
CTHUK €ro IJIACTUYHOCTHU. M3-32 HEPAaBHOMEPHOCTH IMJIACTUYECKUX AedhopManuii
Ha pa3JIMYHbIX y4acTKaxX 3aroTOBOK B HUX BO3HHUKAIOT OCTATOYHBIC HampsikKe-
HUSL.

[Ipu M3roTOBIEHUU UCXOHBIX 3aTOTOBOK ropsiueil 00pabOoTKOM JaBlIeHHU-
eM Ooubllioe 3HAYEHUE MMEET TemIepaTypa HarpeBa mertamuia. Hapyiienue
TEMIIEPATYPHOTO PEXUMa MOXKET MPUBECTU K O0Opa30BaHMIO TPEIIUH B 3aro-
TOBKE, 1e()eKTHOU KPYITHO3EPHUCTOM CTPYKType (TeperpeB CTajan) U HeucCmpa-
BUMOMY OpaKy B BHJIE Mepekora (OIUIaBJICHUSI U OKUCICHUSI MEeTaslia 1o rpa-
HUIIAM 3€pEeH, MPUBOJSIINX K MOJHOW MOTEpe MIACTUYHOCTH). 3aroToBKa Iie-
pen ropsiueit 00pabOTKON aBiIeHUEM JNOJkKHA ObITh Harpera paBHOMEPHO IO
BceMy 00beMy. B mpOTMBHOM cilydyae B HEl BOSHUKAIOT TEPMHUYECKUE HAMpSI-
KEHHUS, KOTOPbIE MOTYT MPUBECTH K MOSBJICHUIO TpelluH. [Ipu BBICOKOU TeM-
nepaType NporucXOAUT OKUCIECHHE MeTasuia. B pe3ynbrare 3Toro Ha MoBepXHO-
CTU CTAJILHOM 3aroTOBKM OOpa3zyeTcs OKajduHa W 00€3YIJIEpOKEHHBIN CIOH,
TOJIIAHA KOTOpOro uHoraa pocturaer 1,5...2,0 Mm. [ yMEeHBIICHUS OKHC-
JIEHUSI 3arOTOBKM HArpeBarOT B HEUTPAIbHOM WM BOCCTAaHOBUTEIBHOM aTMO-
cdepe.
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B 1esiom mMatepuan UCXOIHBIX 3arOTOBOK, MOJIYYeHHBIX 00pabOTKOM AaB-
JICHHEM, TI0 CPaBHEHHUIO C MAaTepPHAIOM OTJIMBOK, OJYyUYEHHBIX TPAJAUIIMOHHBI-
MU crioco0aMu, UMeeT 00jiee MEIKO3EPHUCTYIO CTPYKTYpY M 00Jiee BBICOKHE
MeXaHWYEeCKHe CBOWCTBAa. BMecTe ¢ TeM, MpW MCHOIB30BAHUM CIEIHATBHBIX
CIOCOOOB JIUThS, HAPUMEDP, JINThSI C HAIIPABICHHON KpUCTAJUIM3AUEN, MOXKET
ObITh 0OecrieyeH OueHb BBICOKHMN YPOBEHb MEXaHWYECKHUX CBOMCTB MaTepua-
JIOB.

DopMHUpOBaHHE CBOICTB MaTepuaja NpPU TEPMHUYECKON M XMMHKO-
TepMuYecKoil 00padoTkax. OCHOBHOH 1I€JIbI0 TEPMUYECKONH OOpabOTKH SB-
JSIeTCS U3MEHEHUE CTPYKTYpbl MaTepuaia, HalpaBieHHOEe Ha (opMUpOBaHHUE
TpeOyeMbIX ero cBOMCTB. Tak Kak HamOoJiee pacHpOCTPAHEHHBIMU MaTepua-
JaMH B MaITMHOCTPOCHUU SBIISIOTCS CTaNIM, TO CYTh PA3IMYHBIX BHIIOB M CIIO-
co00B TEpMOOOPAOOTKM PACCMOTPUM MPUMEHUTENBHO K CTaJbHBIM 3aroTOB-
KaM.

OCHOBHBIMH BHJIaMU TEPMOOOPAOOTKH CTaJbHBIX 3arOTOBOK SIBISIOTCSA
OT)KUT, HOpMaIU3alus, 3aKalIKa U OTITYCK.

Omoicue 3aroTOBOK M3 CTAJIM BBIMOJIHAIOT JJIsI CHUKEHUSI TBEPAOCTH, TO-
BBILLICHUS MJIACTUYHOCTH, TIOTYyUYEHUSI OJHOPOTHON MEIKO3EPHUCTON CTPYKTY-
pBI, YCTPAHEHHsI OCTATOYHBIX HampspkeHuid. [Ipu oT)kure 3aroToBKa HarpeBa-

ercst Ha 30...50 °C Bpime TOYKH A 5, BBIACPKUBACTCA IIPU 3TOM TEMIIEpAType

JI0 TIOJIHOTO 3aBEpILICHUs] CTPYKTYpHO-(Pa30BBIX MPEBpAILEHUM U MEJICHHO
oxJjaxaaercsa. B pesynbpTaTe oTKUTa B OTJIUBKAX YCTpaHsAETCS TpyOO3epHUCTas
CTPYKTYpa, CHUXKAIOIIass MEXaHUYECKHE CBOMCTBA CTalu. B 3aroroBkax, moiy-
YEHHBIX KOBKOW M IITAMIIOBKOW YCTPAaHSIOTCS MOCIEACTBUS Pa3IN4Us YCIO-
BUN 1e(pOpMUPOBAHUS UX OTAEIBHBIX YacTEeH, CTPYKTypa CTalu mpuodperaeT
OTHOPOJHOCTb.

Hopmanuzayus otnudaeTcs OT OTXKUTra yciaoBusiMu oxiyaxaeHus. [locie
HarpeBa no temmneparypsl Ha 50...70 °C Bplme TO4ku A.; 3aroTOBKY OXJa-

XKOalT Ha Bo3ayxe. Hopmanuzauus oOecrieunBaeT 0osiee BBICOKYIO IMPOY-
HOCTb, YEM OTXKHT, U3-32 OOJIBIIIEH CKOPOCTH OXJIAXKICHHUS.

3akanky CTalbHBIX 3arOTOBOK MPOU3BOMST JJI MOIYUYEHUS CTPYKTYP BbI-
cokol TBepaocTu. IIpu 3akanke (MOJHOM) 3arOTOBKY HAarpeBaroT BBIIIE TOUYKH

A5, BBIIEPKUBAIOT IPH 3TON TEMIIEpaType OIPEIECIICHHOE BpEMs, a 3aTeM

OBICTPO OXJIAKJIAIOT MYTEM MOTPYKEHHUS 3arOTOBKH B BOAY WJIM Maclio, UMe-
fomux temneparypy 20...25 °C. Ilpu 3akanke BCJIEACTBUE HEPABHOMEPHOTO
HarpeBa U OXJAXACHUS, U3MEHEHUs1 00bEeMOB IpH (HA30BBIX MPEBPALICHUAX
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BO3HHMKAIOT 3HAYUTEIbHBIE OCTaTOYHbIE HANpPshKEHUs U aedopmanuu (Kopoo-
JIEHUE) 3aroTOBOK; MPHU OMpPEACICHHBIX YCIOBUSAX B HUX MOT'YT BO3HUKATh 3a-
KaJIOYHbIC TpeuiuHbl. [ momaBiieHUs] 3TUX HETaTUBHBIX SIBJICHUN 3aKajKy
BBITIOJIHSIIOT B IBYX CpelaxX WM UCIOJb3YIOT CTYNEHYATYI0 3aKaJIKy. 3aroToB-
KU U3 JIETUPOBAHHBIX CTAJIeH, 1711 KOTOPBIX TeMIlepaTypa KOHIIa MApPTEHCUTHO-
ro npeBpainienus Hmwke 20...25 °C, cpa3y mocie 3akajku MOJBepraiT odpa-
6otke xonmoaom. Temnepatypa oxnaxaenus coctasisier oT —40 °C no —196 °C.

[Tpu 3akajike HEBO3MOXKHO IOOUTHCS OJIMHAKOBOW CKOPOCTHU OXJIAXKACHUS
MOBEPXHOCTH U CEPALICBUHBI 3ar0TOBOK. CKOPOCTh OXJIAXKEHUS HA HEKOTOPOM
PacCTOSIHUM OT TTOBEPXHOCTHU 3arOTOBKM OKa3bIBACTCS HEAOCTATOUHOMU JUIs 3a-
KaJIKH, TO3TOMY CTallb CIIOCOOHA 3aKajJuBaThCA JUIIb HA ONPENEIECHHYIO TIy-
OuHY. DTy CIOCOOHOCTH CTaJIu HA3bIBAIOT MPOKAIMBAEMOCThI0. Ee MOXHO 10-
BBICUTD IMYTEM YBEIUYECHUS COJICPKAHUS yTiepo/ia U BBEJICHUS B COCTaB CTAIIU
JETUPYIOIINX 3JIEMEHTOB, HAPUMED, XpOoMa.

B uenom psinge ciydaeB 1enecooOpa3HO 3aKalivBaTh JIMIIb MOBEPXHOCT-
HBI CJIOl 3arOTOBKM, OCTaBiisid HE3aKaJ€HHOH ee cepaueBuHy. s 3Toro
HarpeBaroT J0 3aKaJIOYHOM TEeMIEPATyphl TOJBKO 3TOT CJIOM U OBICTPO OXJia-
&KAarT ero. HarpeB ocyniecTBISIOT ra3oljlaMEHHbIM CIIOCOOOM, TOKAMH BbI-
COKOM 4aCTOThI, HU3KOTEMIIEPATYPHOH ILIA3MOU, JIA3EPOM.

Omnyck BBIIONHAIOT IIOCJIE 3aKaJIKM NPU TeMIeparypax Hmke 4.. Bo

BpeMs OTITyCKa MPOUCXOAT CTPYKTYpHO-(a30BbI€ MPEBPAIICHUS B 3aKallCH-
HOM cTayi, 00EeCreUYMBAIONINE MOBBIIICHHE €€ IUIACTUYHOCTH U CHUIKEHHE
OCTaTOYHBIX HampsikKeHUW. B 3aBUCUMOCTH OT TeMmepaTypbl HarpeBa pasiiu-
yaroT Tpu Buja otnycka: Huskui (120...250 °C), cpenuuii (350...450 °C) u
Bbicokuit (500...650 °C). Ilpu HHU3KOM OTIYCKE BBIJIEPKKA COCTABISAET
0,5...24.; nmpu temmneparype 100...120 °C oHa MOXKET IOXOAUTH U JO
10...15 4. Takol pexuMm OTHyCKa MPUMEHSIOT, KOT/1a HEXKEIATEIbHO MAICHUE
TBEPJIOCTU CTalld, MOJYYCHHOW MpH 3akajike. Bolaepxkka mpu cpeaHeM U BbI-
COKOM OTITYCKE OOBIYHO COCTaBisieT OT 1 70 2 4. JJ1s 3aroTOBOK HEOOJBIION
Maccel ¥ OT 3 10 8 4. — 1 3arotoBok maccou ot 200 mo 1000 kr.

KommiekcHyto TepM0o0oOpabOTKy 3aroTOBOK M3 KOHCTPYKIHMOHHBIX CTa-
JIeH, COCTOSIIIYIO U3 3aKaJKH U BBICOKOTO OTIYCKA HA3bIBAIOT )JIyYileHUEM.

J17151 HOBEPXHOCTHOI'O YIPOUYHEHUSI CTAIbHBIX 3aTOTOBOK W MPUJIAHUS Jie-
TaJsiM KOPPO3HMOHHOM CTOMKOCTH MPUMEHSIOT XUMHUKO-TEPMHUUYECKYIO0 OO0pa-
0otky. Hanbonee pacnpocTpaHEHHBIMH BHUAAMHU €€ SBISIETCA LEMEHTAIlUs,
a30TUPOBAHUE U HUTPOLIEMEHTAIH.
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Llemenmayusa nipeactasisier co0oi nuddy3noHHOE HACHIIIEHUE TTOBEPX-
HOCTHOT'O CJIOSl 3arOTOBOK W3 HU3KOYIJIEpOAUCTON cTanu yrieponaoM. [locne-
Ayrollas 3aKajdka U HU3KHI OTIYyCK 00ecleynBarOT BBICOKYIO TBEPAOCTH IO-
BEPXHOCTHOTO CJIOSI U BBICOKYIO IUIACTUYHOCTb CEPALIEBUHBI 3arOTOBKH, a
Tak)ke BbI3bIBa€T (POPMHUPOBAHUE B MOBEPXHOCTHOM CJIO€ OCTATOYHBIX HAMps-
XKEHHUI CKaTus. DTO IMO3BOJSET MOBBICUTH W3HOCOCTOMKOCTH JETalld U €€
YCTAJIOCTHYIO MTPOYHOCTH (Mpeies BBIHOCIAUBOCTH). TBEPAOCTh MOBEPXHOCTHO-
ro CJI0s1 MOCJIE 3aKajIKU U OTIIyCKa MOXET cocTaBiate HRC, 64...66. Tonmu-

Ha IIEMEHTUPOBAHHOTO CJI0S1 OOBIYHO HaxoAuTcs B mpenenax 0,5...2,2 mm, xo-
TS MOXKET JOCTUraTh (Ha KPYMHBIX 3aTOTOBKAX) 6 MM.

[lemenTanuioo OCyIIECTBISIOT B TBEPAOM WJIM Ta30BOM KapOropuzaTope
npu temneparype 920...1050 °C. InuTenbHOCTh BBIAEPKKH MOXKET COCTaB-
JATH OT 2 10 24 4.

Bo MHorux ciyyasix 1ieMeHTaIMu MOABEPraoT HE BCE, a TOIbKO OTACNb-
HbIE MMOBEPXHOCTHU 3arOTOBOK, KOTOPBIE JOJKHBI UMETh BBICOKYIO TBEPJIOCTb.
JI71s1 31U THl HELIEMEHTUPYEMBIX TOBEPXHOCTEN MPUMEHSIOT METHEHUE, HaHe-
CEHHUE CIelHAIbHBIX 00Ma30K, B OTBEPCTHS 3arOTOBKU YCTAaHABIMBAIOT ME]-
HbIE TPOOKH, a HA HAPY>KHbIE TOBEPXHOCTHU HAJIEBAIOT KOJIIIAYKH.

Azomuposanue — 310 1uPy3MOHHOE HACHIIIEHHE MOBEPXHOCTHOIO CIOS
3arOTOBKM a30TOM. A30THPOBAHUIO OOBIYHO MOABEPrar0T 3arOTOBKH U3 JIETH-
pOBaHHBIX cTasieid. Jlo a30TUPOBAHUS BBIMOJIHIIOT YUCTOBYIO 00pabOTKy 3aro-
TOBOK U TMOJABEPraroT MX 3aKajKe U BbICOKOMY OTIycKy. [locie azoTupoBanus
MPOBOJSIT OTIEIOYHYH0 0O0paOOTKY 3aroTOBOK (TOHKMM HUIM(OBAaHHEM, MPU-
TUPKOU U T. I.). A30TUPOBAHHE MPUMEHSIOT JIJIsl MOBBIIICHUS] U3HOCOCTOUKO-
CTU JI€TaJed U yCTaJOCTHOM MPOYHOCTH, & TAKKE MX KOPPO3MOHHOW CTOMKO-
ctu. TBepAOCTh MOBEPXHOCTHOTO CJIOS TMOCJE a30THUPOBAHUS JOCTUTAeT
HRC, 70...72. TonmuHa a30TUPOBAHHOIO CJIOSI OOBIYHO COCTABISET HE Oolee
0,5 mM. B 3TOM Cc10€ BOZHMKAIOT OCTATOYHBIE HAMPSIKEHUS CHKATHSL.

A30THpPOBaHUE OCYIIECTBIISIIOT B aTMOCc(epe TUCCOLMUPOBAHHOTO aMMH-
aka nipu temneparype 500...600 °C. Ilpouecc azoTupoBaHus NPOTEKAET AO-
BOJIbHO Me[uieHHO. Tak, npu temneparype 500...520 °C gns nosydeHus as3o-
TUpoBaHHOTO cyiog TojmHon 0,1 u 0,8 MM TpeOyeTcsi COOTBETCTBEHHO 3 U
90 u.

Humpoyemenmayus — 310 ogHoBpeMeHHOe TudPy3MOHHOE HACHIIIEHUE
MOBEPXHOCTHOTO CJI0S1 3aTOTOBOK a30TOM M yriiepojaoM. Takoi mporecc umeer
onpeielieHHbIe MpeuMyIecTBa. A30T, cnoco0cTBys nuddy3un yriepoaa, 1aet
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BO3MOXHOCTh CHU3UTh TEMIIEPATYPy HACHILEHUS yriiepoaoM a0 820...850 °C.
HutpouemeHnTanuu noaBepraioT 3aroTOBKM M3 JIETUPOBaHHBIX cTayel. Ilo
CBOMM CBOWCTBaM HUTPOLIEMEHTHUPOBAHHBINA CIIOM 3aHUMAET MPOMEKYTOYHOE
MOJIO)KEHHE MEXY LIEMEHTUPOBAHHBIM U a30TUPOBAaHHBIM ciiosiMu. OH XOpo-
10 COMPOTHUBJISETCS U3HAIIMBAHUIO U KOPPO3UHU.

[Ipou3BoOAMTCS HUTPOLIEMEHTALIUS B ra30BOM U, MHOTJA, B JKUJKOU cpefe.
["a3oBasi HUTpOUEMEHTAUsI OCYILIECTBIISIETCS B CMECH HAYIJIEPOKUBAIOILETO
ra3a (CBETWJIbHBIM Ta3, MeTaH) U aMMHaka. Pa3nuuaror 1Be pasHOBUAHOCTH
3TOr0 MPOLIECCa — BBICOKOTEMIIEPATYPHBINA U HU3KOTEMIIEpAaTypHbIN. B nepsoM
ciydae HUTpoueMmeHTauus uaer npu remmeparype 820...850 °C, a BO BTopoMm
— mipu 530...570 °C. Ilocne BBICOKOTEMIIEPATYPHON HUTPOILEMEHTAIIUU HEOO-
XOJUMO TMPOBOJUTH 3aKAJIKy W HHU3KOTEMIEpPAaTypHbIH OTIYCK 3arOTOBKHU.
TBepnoCTh MOBEPXHOCTHOIO €O Iociie 3Toro cocrasusger HRC, 63...64.

HuzkotemnepaTypHyr0 HUTPOLIEMEHTAIMIO BBIMOJIHSIIOT MOCE 3aKaJIKH U OT-
IIyCcKa 3aroTOBOK. TBEPIOCTh MOBEPXHOCTHOIO CJ0s MOCIE 3TOr0 BUJIa HUTPO-
nemeHrauuu HRC, 67...68. TommuHa HUTPOLIEMEHTUPOBAHHOTO CJIOSI OOBIY-

HO He npesbimaet 0,8 MM.

O BauMsAHMM 00pa0dOTKH pe3aHUeM U APYIruX BHAOB pa3MepHOil o0pa-
00TKM Ha cBoiicTBa MaTepuaJja jAetaau. [Ipu u3rotomieHuu petaneil B
HacTosllee Bpemsi mpeobiagaeT oOpaboTka pe3aHueM JIE3BHUIHBIMU U abpa-
3UBHBIMU MHCTpyMeHTaMu. [Ipu 3TOM Bce Ooliee MMUPOKOE MPUMEHEHUE MOTY-
YaloT 3JIEKTPOIPO3UOHHAS, IIEKTPOXUMHUYECKAs], YIAbTPa3BYKOBasi, AIEKTPOH-
HO-JIy4eBasi, JlazepHasi u Apyrue oopadotku. Kaxawiii u3 MeToqoB 00paboTKU
OKa3bIBa€T TO WJIM MHOE BIMSHHE Ha CBOWMCTBA MaTepualia 3arOTOBKU U TOTO-
Bol netanu. Tak, mpu oOpaboOTKe pe3aHreM MOBEPXHOCTHBIM CJIIOM 3arOTOBKHU
MpeTepreBaeT 3HAYUTEIbHbIE IUIACTUYECKHE JeopMalvii U YIPOUHSETCS
(naknenbiBaetcs ). [Ipu anekTpo3po3noHHON 00padoTKe, TPU KOTOPOMl ynmane-
HUE METaJlla C 3arOTOBKHU MPOUCXOAUT 3a CUET €ro IJIABJICHUS U UCHapeHUs, B
MIOBEPXHOCTHOM CJIO€ HM3MEHSIETCA CTPYKTypa W XUMH4YeCKui coctaB. llpu
ANEKTPOXUMHUYECKOU 00pabOTKEe, OCHOBAHHOW Ha aHOAHOM PACTBOPEHHH Me-
Tajula 3ar0TOBKH, BO3MOKHO €0 pacTpaBlIMBaHUE MO TpPaHUIAM 3€PEH U HaBO-
JOPOXKUBAHUE MOBEPXHOCTHOTO ciosi. Kaxaplil u3 Meto0B 00paboTKH, 3a uc-
KIIFOUEHUEM SJIEKTPOXUMUYECKON 00pabOTKM NpPU ONTUMAIbHBIX YCIOBHSX,
BBI3BIBACT ()OPMHUPOBAHKE B IOBEPXHOCTHOM CJI0€ OCTATOYHBIX HATIPSKCHUM.

[Ipu yucToBoO# pazMepHOl 00pPaOOTKE TOJIIMHA MOBEPXHOCTHOIO CIIOS C
U3MEHEHHBIMU CBOMCTBaMHM OOBIYHO HEBEJIHMKA U COCTaBJISIET OKOJO
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0,005...0,3 mm. OniHaKoO, Tak KaK UMEHHO MOBEPXHOCTHBIN CJI0M MCHBITHIBAET
HauOOJIbIIIME HATPY3KHU MPU paboTe JAeTajeid, TO BIUSHUE CBOWCTB €ro MaTepu-
ajia Ha UX KCIUTyaTallMOHHbIE CBOMCTBA OKa3bIBACTCSl OUEHB CYIIIECTBEHHBIM, a
IIOPOM — PELIAOIIUM.

CocrosiHre TTOBEPXHOCTHOTO CJIOS JieTaje (3aroTOBOK) MPUHSITO Xapak-
TEPU30BaTh TEPMHUHOM «Kau€CTBO MOBEPXHOCTHOTO CIOS», MOJ KOTOPBIM IIO-
HUMAETCsl HE TOJIbKO COBOKYITHOCTb CBOMCTB €ro Marepualia, HO ¥ MUKpPOIeo-
MeTpHsi 00pabOTaHHOI MOBEPXHOCTH.

VYuuThiBas U3JI0KEHHOE, BJIMSHUE KauecTBa IMOBEPXHOCTHOIO CJIOS Ha
AKCIUTYyaTallHOHHBIE CBOMCTBA JACTANIEW U UX CONPSIKEHUM, a TAKKE TEXHOJO-
rudyeckoe odecreueHue TpedyeMoro KauecTBa MOBEPXHOCTHOTO CJIOSI PACCMOT-
puM 6osee noapoOHoO.

4.1.2. KayecTBO NOBEPXHOCTHOIO CJIOS M €0 BJUSIHME HA IKCILIYya-
TAallMOHHBIE CBOICTBA aeTaJjiei

4.1.2.1. OcHOBHBIE NOKA3aTeJ U KA4eCTBA MOBEPXHOCTHOIO CJIOS

TakuMu moka3aTensiMU SABJISIFOTCS: IIEPOXOBATOCTh MTOBEPXHOCTH, €€ BOJI-
HHUCTOCTb, HAKJICNI U OCTATOYHbIC HAIPSKEHUA. B KauecTBE OMOTHUTEIbHBIX
MoKa3aTesJell KadecTBa IMOBEPXHOCTHOTO CIOS HUCIOJB3YIOT: CyOllepoxoBa-
TOCThb, XUMUYECKHIN COCTAB MAaTepuala, €ro CTPYKTYpy, 3€pHUCTOCTb, IJIOT-
HOCTbh JUCIIOKAIUN U AP.

Ilox wepoxosamocmuio 1 noBepxHocTu (puc. 4.2) NOHUMAIOT COBOKYTI-
HOCTBh HEepoBHOCTEM BbIcOTOM MpuMepHO 0,01...1000 MKM C m1arom MEHBIINM,
yeM 0aszoBast JUIMHA [, UCIIOJab3yeMast IS €€ U3MEPCHHUS.

Puc. 4.2. IllepoxoBaTocTs (/) ¥ BOTHUCTOCTH (2)

Bonnucmocms 2 MOBEpXHOCTH — COBOKYMHOCTh HEPOBHOCTEW BBICOTOM
npumepHo 0,01...1000 MM ¢ mmarom OoJIbIIMM, YeM 0a3oBas JIJMHA, UCIOJb-
3yeMasi J1Jisl '3MEPEHHUsI IIEPOXOBATOCTH.

[IlepoxoBaTocTh (puc. 4.3) XapakTEepU3YyIOT CIEAYIOIIHE MapaMeTpbl
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(I'OCT 2789-73):
e cpenHee apu(METHUECKOE OTKIOHEHHE MPOMUIIS, MKM

N
1! Z‘yi‘
Raz; ﬂyl.‘dx I Raz%,
0

rae [ — Ga3oBas JUIMHA, MM; Y, — TeKyllas BeJIMYMHA OpAMHATHI Mpoduis me-
POXOBATOCTH (PAacCTOSTHUE OT TOYKU MPODUIISL 10 CPEAHEH JIMHKUM), MKM; dX —
nuddepennman adcuuccsl npoduis; N —4KHCIO paccMaTpUBaeMBbIX OpAMHAT
npoduIs MEPOXOBATOCTH;

Vi 11/»[ Sm. S, &

) A JANN 0 = Vi i VA
AV AN

—»‘*(—

m

Rmax

Puc. 4.3. IlpodunorpamMmma mepoxoBaTOCTH MOBEPXHOCTH

® BBICOTA HEPOBHOCTEW NMPOUIIA MO JECATH TOUYKAM, MKM

5 5

D h+H

RZ — i=1 i=1 ,
5

rae /i, — BeICOTa i-r0 HamOOJBIIEro BHICTyNMa npoduist; s — rayOouHa i-i
HauOOoJIbIIEH BIIaIUHBI TPODUIIS,

e HauOombIIas BeicOTa Tpopuist R MKM;

max °

® CpeIHUI 1ar HepOBHOCTEN mpoduiIsi, MM

N

ZSml-

Sm=-2—
N

rae Sm,; — 3Ha4€HHE [-TO I1ara HEpOBHOCTEN IO CPEeIHEN JIMHUU B IIpelenax

0a30BOM JIJIMHEI,
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® CpeIHMI 1Iar MECTHBIX BBICTYNOB MPO(HIIL, MM

N
2.5,
_ =l
N 5
rae S; — 3Ha4eHue i -To 1ara 10 BEPLIMHAM MECTHBIX BBICTYIIOB;

S

® OTHOCUTEJIbHAs ONOpHasA JiuHa npoduis, %

ani

= n
1, =4 =—2.100,
P

T7e 1, — ONOpHAs [UINHA MPOQHIIS HA YPOBHE P .

Bonunucrocts (puc. 4.4) xapakrepusyercs [13]:

® cpeaHUM apuPMETUYECKUM OTKIOHEHHUEM NpOo(UIIsi BOJIH, MKM

N
by Z|yi|

1 =
w, ZE Oﬂyl.|dx wm W, ZIT’

rae [ — 0a3oBas ANUHA; ); — TEKyIllee 3HAaYCHUE OpAUHATHI NPO(UIIL BOJIH;
N —uucio opauHaT npopus;

wi

v, QW

Wmax=
y
#}

.\
4
:
)

A

Y

Puc. 4.4. BoiiHOrpaMMa noBepXHOCTH

® CpeJHEH BBICOTOM BOJIH, MKM

5 5

D> H;+) H]
_ =l i=1

5 5
rne H,, H! — Tekylee pacCTOSIHUE OT CPEJHEH JIMHUU JI0 BEPLIMHBI U BIIaIH-
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HBI BOJITHBI COOTBCTCTBCHHO,

e HanOOJbLIEH BEICOTON Ipoduiist BoIH W, . ;

® OTHOCHUTEIBHON OMOpPHOM JIMHOUN npoduist BoH, %

n
anWi
_ =l

tpW_

n
=" 100
IW IW

TI€ M,y — OIOpHAs JUIMHA npoduiis BOJIH Ha YPOBHE CEUEHUS P ;

b

¢ CpCIHUM IIaromM BOJIH, MM

n
2. S,
i=1
M

n
rac Sle — TCKYIICC 3HAUYCHUC IIara BOJIH, 7 — YMCJIO IIaros;

SmW =

® CpEIHUM pPaJnyCOM BBICTYIIOB BOJH, MM

n
2 Ry,
R — =l
Wo = 7
rae Ry, — Texyliee 3HaYe€HHE paJndyca BBICTYIA; 7 — YUCJIO BBICTYIIOB BOJIH.
1

Haxnen meTtanina MOBEPXHOCTHOTO CJIOS JIETale OICHUBAIOT, KaK MpaBH-

710, IO MUKpOTBepROCTH (puc. 4.5). I[Ipu 3T0M onpenenstor ryOuHy A, u cre-

IICHb HAKJICIIa

H, -H
u, = Hmax Mucx | 100 % ,

Mucx

rac H — MaKCHMaJIbHasd MUKPOTBCPAOCTb MCTAJlJIa IOBECPXHOCTHOI'O CJIOA,

Hmax

H ~ —wucxogHas MUKpPOTBEPAOCTh METasIa.

Hiex

Ocmamounvie nanpsaicenus (MaKpOHANPSDIKEHNUS) B IIOBEPXHOCTHOM CIIO€
JeTaJlell XapaKTEpU3yIOT UX 3HAKOM (ITOJIOKMTENBHBIMU CUUTAIOTCS PACTATH-
BAIOIME HANPSKEHHUs, OTPULATENBHBIMU — CKUMAFOIIKE), a0COIOTHON BEJIH-
YHHOW MAKCHMAJIBHBIX OCTATOYHBIX HANPSUKCHUH G, W IyOMHOI 3asera-

HHsI OCTAaTOYHBIX HampsbkeHUH /4 (puc. 4.5).

OTMeTHM, 4TO OCTATOYHBIE HAINPSKEHUS SBJISIOTCS YIPYTMMH HaIpshKe-
HUSIMU U HE MOTYT OBITh OOJIbIIIE Mpe/ea TEKYUYeCTH MaTepuara.
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CrenyeT noA4epKHYTh, 4TO

/\ﬂ/\/ OCTATOYHBIE HANPSKEHUS BCET 1A

H, | YpaBHOBEUIMBAIOTCS IO  Cceve-
A - | auro getanu (cm. puc. 4.5). Ox-
, " H HAaKoO IOcJie YUCTOBOM 00paboT-
L ! KA OCTAaTOYHBbIE HAIMPSKEHHUS B
0 Y

CepAlCBUHE O€TalIu, YypaBHOBE-

IMMBAOIINEC OCTATOYHBIC HAIIps-
KCHHUA B OTHOCUTCIBHO TOHKOM

[TTTTTTIT N‘N [TTTTTTTTTN BHJIO, OKA3bIBAKOTCA MaJIbIMU U
' \ UX OOBIYHO HE paccMaTpHUBAIOT.
HyxHO Takxe uMeTh BBUY, UTO
B IIOBEPXHOCTHOM CJIO€ JeTajie
BCErIa HMMEET MECTO IUIOCKOE
OCTAaTOYHOE HAIpPSXKEHHOE CO-
crosiuue. IloaTtoMy ocrtaTouyHble
HanpspKEHUSIT  aHAUIM3UPYIOT B
JIBYX B3aWUMHO NEPIECHIUKYJISAP-
ocr ) TIO CEHCHMIO BaTa HBIX HaIlPaBJICHUSX, COBIIAIAI0-
mux C ocsMu Jaertanu. Hampw-
Mep, Ipu 00pabOTKe MOBEPXHOCTU BpPAILICHUS JeTalu OyAyT UMETh MECTO OCe-
BbI€ U OKPYKHBIE OCTAaTOYHBIC HAMPSIKEHUS, MPU TUIOCKOM NITM(OBaHUU TUTH-
Tl BO3HHMKHYT OCTAaTOYHBIC HAINpPSIKEHUS, ACHUCTBYIOIIME B HAIMPABICHUIX
MPOAOJIBHOM M MONepeyHor mnoaad Kpyra. OCTaTOYHbIE HANPSKEHUS, NEH-
CTBYIOIIIME MO HOPMaJIM K 00pabOTaHHOW MOBEPXHOCTH AETalk, OOBIYHO SIB-
JSIFOTCS] HE3HAUYUTEIBbHBIMU U UMU NPEeHeOperator.

Q

OCLma‘(

|
|
|
| IIOBEPXHOCTHOM CJIO€, KaK Ipa-
|
|
|
|

Puc. 4.5. Cxembl pacnpenenenus
MHUKPOTBEPIOCTH ( H”) Y OCEBBIX OCTATOYHBIX

HanpsOKeHUH (G

4.1.2.2. U3MepeHue mapaMeTpoOB Ka4yeCTBa NOBEPXHOCTHOIO CJIOS

N3Mmepenne napaMeTpoB MIEPOXOBATOCTH MPOU3BOAAT LIYIIOBBIMU U OII-
TUYECKUMU NpuOOpaMu. BOJIBIIMHCTBO U3 3TUX NPUOOPOB UCIONB3YIOT U JIS
W3MEpPEHUSI BOJHUCTOCTU. [l M3MEpEeHHs BOJHUCTOCTH Ha IOBEPXHOCTIX
BpalleHus U chepax NPUMEHSIOT KPYTIOMEPHI.

Jns onpeneneHuss mapaMeTpoB HakJIena MOBEPXHOCTHOTO CJIOSI UCIIOJIb-
3YIOT MUKPOTBEPJAOMEPHI, HA KOTOPBIX U3MEPSAIOT TBEPAOCTh ITyTEM B/IABJIMBa-
HHUSI YETBIPEXTPAHHOW alMa3HOM nmupamMuibl Ipu Harpyske 10 2 H. M3mepenus
MHUKPOTBEPAOCTU MPOU3BOAIT HA KOCBIX HUIM(AX, KOTOPHIE BBIMOJHAIOT MO/

116



yriaoMm o =1...5° x oO6paboTtanHoii moBepxHocTH (puc. 4.6). Mcnons3oBanue
KOCBIX IUTH(OB MO3BOJSIET «PACTIHYTH» MOBEPXHOCTHBIN CIION M MPOU3BECTH
HeoOXxoanMoe uncio u3mepenuid. [lpu u3roroBnennn kocoro nutrupa He0OXo-
MO HCIIONB30BaTh TaKHE METOABl 00pabOTKH, KOTOPHIE MPAKTUYECKU HC-
KITIOYAIOT HakJen Metamia. JJis 5Toro oObIYHO MCHOIB3YIOT MPUTUPKY aTMa3-
HBIMH TACTAaMH YMEHBIIAIOIIEHCS 36PHIUCTOCTH MU 3JIEKTPOXUMHYECKYIO0 00-
paboTky. Ha HEKOTOpOM pacCTOSHHM OT MOBEPXHOCTH pa3Mephbl OTIEUYATKOB
nupamMubl (M MUKPOTBEPIOCTh) MEpecTaroT u3MeHsATbes (puc. 4.6). Oto pac-
CTOSTHHE U NIPUHUMAIOT 3a IIyOHHY HaKJIEMaHHOTO ¢jIos /1, , KOTopasi CBsi3aHa ¢
pa3mepoM /, GpuKcupyeMOM Ha MUKPOTBEPIOMEPE COOTHOIIICHHEM
h,=Isino .

Jl7iss I3MEpeHns: OCTATOYHBIX HANPSDKEHUN HaXOSAT MPUMEHEHHE JBa Me-
TOJA: MEXaHWYeCKUM W peHTreHoBckui. Hanbombiee pacmpocTpaneHue mo-
Ty9USI MEXaHW4YecKuil MetoA. Ero cyTh COCTOMT B MOCEIOBATEIHHOM y/laje-
HUU TOHKHUX HaIpPsDKEHHBIX CIIOEB METalljia ¢ 00paboTaHHOM MOBEPXHOCTHU Je-
TaJIA ¥ U3MEPEHUH MPOUCXOSIINX IPH 3TOM AeQopMalliii ee OcTaBIIecs da-
CTH.

N
DVZ4
AN
N
AN
AVZ
N

N
\4
D
N
AN
A4

%

Puc. 4.6. Cxema uzmepeHusi MUKpOTBEPAOCTU
(I — oOpaboTaHHas MOBEPXHOCTH JeTaNN; 2 — TUIOCKOCTh KOCOTO miuda;
3 — HaKJICTIaHHBIN CITI0H)

J171s1 TOro, 4TOOBI CYyTh MEXaHUYECKOTO METO/1a ONPEACIICHUSI OCTATOYHBIX
HarnpsbKeHu Oblia 0oJiee MOHSATHOM, pacCMOTPUM MPOCTEHIINNA caydail onpe-
JEJICHUS 3TUX HANpsKEHUU B mIacTUHKE (puc. 4.7), BepXHssl IJIOCKOCTh KOTO-
poit moaBepruyta o0paboTke TeM WM MHBIM MeTojoM. [IpumeM, uTo riryOuHa
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3aJIeraHusl OCTaTOYHbIX HANPSDKEHUH /i, HAMHOT'O MEHBIIIE BBICOTHI IIIACTHHKU
h,Te. hy <h.VI3MeHeHUe BBICOTHI IJIACTUHKYU /1 NPU YAAJEHUU HaNpsKeH-

HBIX CJIOCB 6YI[CM CUUTATh HEC3HAYUTCIIBHBIM.

dM ' : dM|

Puc. 4.7. Cxema Kk onpeesieHH0 OCTaTOUHBIX HAPSHKEHUH B IJIACTUHKE

[IpennonoxuM, 4To ¢ IUIACTUHKU CHAT AU(depeHIraIbHO Maiblid CIION
MeTalaa da ¢ AeHCTBOBABIIMMM B HEM OCTATOYHBIMHU HAMPSIKEHUAMHU G, .
Torpa nnacTuHKa, nogBepraemMas YuCToMy M3ru0y OCTATOYHBIMH HaIPSKEHU-
MU C MOMEHTOM dM , TOIy4uT mporud

2
df =——dM .
4 8EI

MowmeHnT dM cocTaBuT

szcsOCTb-da-g.

HOI[CT&BJ'I?DI 9TO BBIPAKCHUC B IIPCALIAYIICC YPABHCHUC U, YUUTHBIBAsA, YTO

1 :b—h3 MOJIy4YUM
T
_AER df
2 "3 da
Wiy, 3aMeHsa uddepeHnanbl TpupalieHus My,
4ER* Af
Ooer = 2 A
3l Aa
Takum oOpa3om, sl ONpeesIeHHs] OCTAaTOUHbBIX HAIPSKEHU B MOBEpPX-
HOCTHOM CJIO€ TUIACTUHKU HEOOXOMMO MOCIE0BATEIbHO CHUMATh C HEE CIIOU

MeTaula TOIMIMHON Aa W M3MEPSTh BO3HHMKAIOIIUE IIPHU DTOM IPOruoObl Af .

VY nanenue ciioeB 0OBIYHO MPOU3BOIUTCS IJICKTPOXUMHUYECKUM MeTo1oM. [Ipo-
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TrUOBI INIACTUHKY MOT'YT OBITh U3MEPEHBI MHIUKATOPHBIM YCTPOMCTBOM.
[IpaBusio ompenaenacHus 3HAKOB mporu6oB Af wmmmoctpupyer puc. 4.8.

Ecnu nmocne custus cioss Aa mniacTUHKa M3rubaercs Tak, Kak MOKa3aHO Ha
puc. 4.8, a, To poru® Af SABISETCS MOJOKHUTEIBHBIM, & OCTATOYHBIC HATIPSI-

KEHUS — pacTaruparoimuMu. B npotuBHoM ciydae (puc. 4.8, 6) nporud oka3zbl-
BAETCS OTPULIATEIHLHBIM, & OCTATOYHbIC HATIPSDKCHHS — CYKUMAIOIIIAMH.

GOGT GOC] GOC] GOCT
— —~————
Aa A
N\ a N

_________ CHATBIH cI10i

Puc. 4.8. Cxema onpeneneHusi 3HaKOB IPOTMOOB U OCTATOYHBIX
HAIPSHKEHUH MIPH CHATHU o Ad : @ — pacTATUBAIOIINE HANIPSHKSHUS B CIIOC;
6 — CKUMAIOIINE HATIPSDHKEHHSI B CIIOE

Ha HexotopoMm pacctossHruu OT 00pabOTaHHON MOBEPXHOCTH CHSITHE OYe-
PEIHOTO CIIosl METallia yke He OyAeT CONMPOBOXKAAThCS IepopMalusiMu Ijia-
CTUHKHU. DJTO PACCTOSIHUE M NPUHUMAIOT 3a MIYOMHY 3ajieraHus OCTATOYHBIX
HanpspKeHUuN 7 .

4.1.2.3. BiausiHue Ka4yeCcTBa NMOBEPXHOCTHOIO CJIOSI HA IKCILIYyaTallH-
OHHBIE CBOMCTBA JAeTaJiel

IllepoxoBaTocTh MOBepXHOCTH. OT HEEC B 3HAYUTEIBHOM CTENIEHU 3aBH-
CAT caMble pa3HOOOpa3HbIC IKCILTyaTallMOHHBIE CBOMCTBA JACTajiel: TPEHHE U
W3HOC; KOHTAaKTHAs )KECTKOCTh; KOPPO3MOHHAsI CTOMKOCTb; YCTaJIOCTHAs MPOY-
HOCTh;, MPOYHOCTh COEAWHEHHN C HATATOM; T€PMETUYHOCTH COCIUHCHU;
3JIEKTPOKOHTAKTHOE COINPOTHUBIICHUE; 3aNBIIIEMOCTh IIOBEPXHOCTEN U MHOTHE
JOpYTrUe CBOMCTBA JIETANIEH.

[[IepoxoBaTOCTh MOBEPXHOCTH OKA3bIBAECT 3HAYUTEIILHOE BIMSHUE HA W3-
HOC JeTaieil B nepuoj npupadotku. B 3tot nepuoa (yuactok 7, puc. 4.9) un-
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TEHCUBHOCTbh M3HOCA HauOOJIbIlIast; OHA HAMHOI'O MEHBIIE U MOYTH MOCTOSIHHA
Ha yuyacTke /] HopmansHOro u3Hoca. Karactpoduueckuit ”3HOC XapaKTepusyeT
yuactok /II. Tlocrme mpupaGoTku Ha AeTaisax (HOPMUPYETCs IIEePOXOBATOCTh,
HEe3aBUCAIAS OT MCXOJHOM, MOJIyYEeHHOM MpU MEXaHU4YecKoh oOpaldoTke, a
onpejensieMasl TOJIbKO YCIOBUSAMHU TpeHHUs (M3HOCA). DTO HMIEPOXOBATOCTh, KO-
TOPYIO Ha3bIBaIOT PAaBHOBECHOM, MOXET OBbITh KaK MEHbIIIE, TaK U OOJbllIe UC-
xonHou (puc. 4.10). Ecnu ucxoaHast mepoxoBaTocTh 00JbIe pABHOBECHOM, TO
py NpUpadOTKE UMEET MECTO CpPe3aHHe MUKPOHEPOBHOCTEW M MOCTENEHHOE
YMEHbBIIEHHE HIEPOXOBATOCTU J10 paBHOBECHOW. Ecnu McxonHas mepoxoBa-
TOCTh MEHbIIIE PABHOBECHOM, TO M3-3a TUIOXOT0 YJAEp>KaHUs CMa3KH Ha IeTajsx
MIPOUCXOJIUT CXBATHIBAHKUE U BBIPhIBAHUE YACTHUI] METaJJIa U MOCTENIEHHOE yBe-
JUYEHHUE TIEPOXOBATOCTU 10 paBHOBECHOW. OUYEBUAHO, YTO HAUMEHBIIINHN MPH-
paboOTOYHBI M3HOC M HAaMOOJIbIIAs JTOJTOBEYHOCTh COMpshKeHUs: Oyner obec-
MEeYMBATHCS MIPU UCXOJHOM IIEPOXOBATOCTH JAeTallel, OJIM3KOM K paBHOBECHOIA.
NMenHO Takyro 1IepoX0OBaTOCTh U HYXKHO CTPEMUTHCS MOJYYUTh MPU UX U3TO-
TOBJICHUH.

l 17 R
2 e
=
a0}
E /
Bpewms

Puc. 4.9. I3H0C NOBEpXHOCTHU AETAIN BO BPEMEHU

OT mepoxoBaTOCTH MOBEPXHOCTH BO MHOI'OM 3aBHUCHT KOHTAKTHAs JKECT-
KOCTb, KOTOpasi ONpPEIEsAeTCS CIIOCOOHOCTHIO MOBEPXHOCTHBIX CIIOE€B KOHTAaK-
TAPYIOIIUX JETANEH CONPOTUBIATHCS JEHUCTBUIO CUJ, CTPEMSIIMXCS UX Jie-
dbopmupoBaTh. OTMETHM, YTO KOHTAKTHBIC TIEpEMEIIEHUS (B CThIKAX JIeTajei),
oOyciioBNieHHBIE JehOpMaIsIMU  MHKPOHEPOBHOCTEH, COCTABISIIOT 3HAYH-
TEJBHYIO YacTh B OallaHCe YNPYyrux nepeMeileHuii B Mamune. Tak, B Cynmop-
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TaX TOKapPHBIX CTAHKOB KOHTaKTHbIE nepeMelieHus: coctaBisitioT 80...90 % ot
o0mux nepemenieHuid. JIjist moBbIIEHUs] KOHTAKTHOM KECTKOCTH HEOOXOIUMO
YMEHBIIIATh BHICOTHBIC TTapaMeTphl ImepoxoBaTtocTd ( Ra, Rz) u yBenIn4uBaTh
OTHOCHUTEJIbHYIO OTIOPHYIO JJIUHY €€ PO us ¢ b

[ITepoxoBaTOCTh MOBEPXHOCTH TAKXKE BIMSAET HA KOPPO3UOHHYIO CTOW-
KOCTh JIETAJIEH. YBEIMYEHUE BBICOTHBIX MMAPAMETPOB LIEPOXOBATOCTH BEAET K
YBEJIMUEHUIO (PAKTHUECKOW IJIOIIA M NOBEPXHOCTH JI€Tajl U YCUIIMBAET KOP-
posuto. [Toatomy 17151 o6ecrieueHust BHICOKOM KOPPO3UOHHOW CTOMKOCTH JeTa-
Jel 1IepoXoBaTOCTh UX MOBEPXHOCTEHN JAOKHA ObITh MUHUMAIBHOM.

OuyeHp CyIIECTBEHHOE BIIMSIHUE LIEPOXOBATOCTH IMOBEPXHOCTH JETalen
OKa3bIBAET HA MX YCTAJOCTHYIO MPOYHOCTh. BraguHel npoduiis mepoxoBaTo-
CTH SIBIISIFOTCS KOHUEHTpaTopamu HamnpsokeHuidl. s moBepxHocTel, oopado-
TAHHBIX pe3aHHeM, KO3(PPUIMEHT KOHLEHTPALUUU HANPSKEHUH HAXOJIUTCS B
npeaenax 1,5...2,5. UMeHHO y BmajguH MPOUCXOIUT 0Opa30oBaHUE YCTaJIOCT-
HBIX TPELIWH, IPUBOIALIMX K pa3pylIeHUIO AeTanu. KoHIeHTpanus Hanpske-
HUAM YMEHBIIAETCS, @ yCTAJOCTHAs MPOYHOCTh AECTANEN BO3pAacTaeT MO MEpE
CHIDKEHHSI BBICOTHBIX ITAPAMETPOB LIEPOXOBATOCTU. TaK, yMEHBIIEHUE LIEPO-
XOBaTOCTH MoBepxHOocTH 0OpasuoB u3 cramu 30XI'CA (HRC,35...37) c

Ra =0,74 mxm 1o Ra=0,22 MxMm npuBoauT 1o AaHHbIM npod. A.I'. CycnoBa k
YBEJIMYEHHIO Tpeniesia BBIHOCIUBOCTU NMpuMepHO Ha 14 %, a cpoka cirykObl
Oosnee yeMm B 3 pasza. YCTaHOBIJIEHO, YTO KOHUEHTPALM HANpPSHKEHUH y 3aKO-
HOMEPHO PACIIOJIOKEHHBIX BIIAJIMH B CBSI3M C CaMOPA3rPYKEHHUEM OKAa3bIBAET
MEHBIIIEE BIUSHHUE HA YCTAIOCTHYIO IPOYHOCTh, YEM KOHILIEHTpAaLUsl HanpsiKe-
HHUM OKOJIO CIy4alHBIX LIapallvH Ha MOBEpXHOCTU aetaneu. [loatomy mpu mx
W3rOTOBJICHUH BO3MOKHOCTBH IMOSIBJICHUS TaKUX LApaluH (PUCOK) JOJKHA
OBITH UCKITFOYECHA.

Rz,
MKM ‘\
4.8 \ Puc. 4.10. 3aBucuMOCTH 1LIEPOXOBATOCTHU O-
;12 \< ] BEPXHOCTH TPYIICHUCS JCTAIH OT BPEMCHH:
’ I - Rz, =54wMkm; 2— Rz, =0,5 MKMm;
2,4 \
L6 F—1 3N 3 — paBHOBECHasI IIEPOXOBATOCTh
’ 2
0,8 ¢
0 2 4 6 8 T,4
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Boanuncrocts moBepxHoctu. OHa BIMSET Ha WM3HOCOCTOMKOCTH, KOH-
TaKTHYI0 >K€CTKOCTh, KOHTAKTHYIO YCTaJOCTHYIO MPOYHOCTh, IMJIABHOCTH IIie-
peMeleHust aetane u ux BuOpanuu. OCOOCHHO CYIIECTBEHHBIM SIBIISCTCS
BJIUSIHUE BOJIHUCTOCTH Ha IUIABHOCTh MEPEMEIICHUss U BUOpaluu JeTalei.
Hanuuue BoMHUCTOCTH HA IIE€iKax Baja M MOJIIMITHUKOB CKOJBXKEHHUS, KOJIEI]
U TeJ KaueHHs MOAIIMITHUKOB KaueHMsI, HAMPABISIOMIMX U TOJI3yHa 00yclaB-
JMBaeT CHU)KEHHE TOYHOCTH U YCTOMYMBOCTHU JABUKEHUS, MOPOXKIAET BUOpa-
MU U IIyM U TPUBOJUT K YMEHBIICHUIO JOJTOBEYHOCTH U3Jeauid. [{s moBbI-
IIEHUSI BCEX YKA3aHHBIX BBINIE SKCIUTyaTallMOHHBIX CBOMCTB JeTaleil U Ux co-
NpsKEHUA HEOOXOIMMO JOOMBATHCS CHUMKEHHUS BBICOTHBIX MapamMeTpoB BOJ-
nucroctu (Wa, Wz, W, ) 1 yBeIu4eHHs IIara BOJH SmW. Tak, Hanpumep,

YCTAHOBJIEHO, YTO YMEHBIIECHUE BBICOTHI BOJIH Wz ¢ 2,5 no 1 MKM Ha IOpOXK-
KaxX Ka4eHUs MOIIUITHUKOB MOBBIIIAET UX JI0JTOBEYHOCTH O0Jiee 4yeM B 2 pa3sa.

Haxksen moBepxHOCTHOrO ¢Jjiost. Hakiien moBepXHOCTHOTO COS IeTaIEeH
B 3HAUUTEIBHOW CTENEHH OMNPEIEISIET UX KOHTAKTHYK) >KECTKOCTh, U3HOCO-
CTOMKOCTb, YCTAJIOCTHYIO MPOYHOCTh U KOPPO3UOHHYIO CTOMKOCTb. Y BeEJIHYe-
HUE CTENEHU HakJiena W riayOuHBI HAKJIENAaHHOIO CJIOS CIOCOOCTBYIOT MOBBI-
IICHUIO KOHTAKTHOU ECTKOCTH U M3HOCOCTOMKOCTH JieTaliel (KpoMe CiiydaeB
a0pa3uWBHOTO M3HOCA), a TaKXK€ YCTaJOCTHON MPOYHOCTH JAeTanei, paboTaro-
LUX [IPU HOPMAJIBHOM TemIeparype. s neranen u3 KaponpoyHbIX CIJIABOB,
AKCIUTYaTUPYIOIIUXCA MpU BbICOKUX TemmepaTypax (cBoime 700 °C), nakien
BpEJIeH, TaK Kak crnocoOCTBYyeT NU(Pdy3uu JErupyronmx 3JIEeMEHTOB U3 IIO-
BEPXHOCTHOTO CJIOSl U €ro oclabieHuto. Hakien noBepXHOCTHOTO CIIOSl TaKKe
OTPULATENIBHO CKA3bIBAETCA U HA KOPPO3UOHHOM CTOMKOCTH JIETAJIEH.

OcraTounble HanpsizkeHusi. Haubonbiiee BIMsSHUE OHU OKa3bIBAIOT Ha
YCTAJIOCTHYK) MPOYHOCTh JETAJIEH TMPH HOPMAIBbHOM W MOBBIIICHHOMN
(mo 700 °C) temmepatype. Ilpuuem CKUMarolIe OCTAaTOYHBIC HAMPSIKECHUS
MOBBIIIAIOT YCTATIOCTHYIO MMPOYHOCTH JIETAJIEH, a PACTATHBAIOIIME — CHHXKAIOT
ee. OT0 OOBSCHAETCS TEM, YTO COKMMAIOIINE OCTATOYHBIC HAMPSHKEHUS, CyM-
MHUPYSCh C HAMNPSDKEHUSIMU OT BHEIIHEH HArpy3Ku (Hampumep, Mpu 3HaKoIle-
pPEMEHHOM W3TrH0€ Bajla) YMEHBIIAIOT YPOBEHb PE3YJIbTUPYIOIIUX pPaCTITHBa-
IOIIMX HANpPSDKEHHI B MMOBEPXHOCTHOM CJIO€ JETAIIM U TEM CaMbIM IPEIAT-
CTBYIOT 3apO’KJICHUIO YCTAJIOCTHBIX TPEIIUH.

Y CTaHOBJIEHO, UYTO CKHUMAIOLIME OCTATOYHBIE HAMPSIKEHHUS MOTYT MOBBI-
IaTh Mpeaei BIHOCIMBOCTH CTAbHBIX AeTane Ha 50 %, a pacTaruBaromiue
OCTaTOYHbIE HAINPsKEeHUs] CHUXKATh ero Ha 30 %.
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[Ipu BBICOKMX TeMIlepaTypax OCTaTOYHbIE HAMPSHKEHHUsS] OBICTPO peslakCcH-
PYIOT (CHMIKAIOTCS) M MX BIMSIHHE Ha YCTANOCTHYIO MPOYHOCThH JieTajeil oka-
3bIBAETCA HE3HAUUTEIIbHBIM.

4.1.3. TexHosioru4eckoe odecrneyeHue Ka4ecTBa MOBEPXHOCTHOIO
cJIod1 JeTajieu

4.1.3.1. O0ecneyeHre KavyecTBa IMOBEPXHOCTHOIO CJOSI mMpu oOpa-
00TKe pe3aHueM

DopMHUpPOBaAHUE MIEPOXOBATOCTH MOBEPXHOCTH NMPHU 00padoTKe pe3a-
HueM. lllepoxoBatocTh MOBEPXHOCTHU JAeTaneil popMupyeTcs TiIaBHbIM 00pa-
30M Ha OJHOMN-IBYX MOCIEIHUX OMepauusx (Mepexojax) TEXHOJIOTHYECKOIro
MpoIiecca, XOTs B ONPEICIICHHOM CTEMEHN OHA 3aBUCUT U OT paHee BBITIOJIHEH-
HBIX, HAallpUMeEp, TEPMUUYECKUX omnepanuid. KaxxaoMy MeToay nmpucyul TOT Wik
WHOM Juara3oH MapameTpoB IIEPOXOBATOCTH, a TAKXKE HAMpaBJICHUE CIEIOB
00paboTKH.

Dopmuposanue ulepoxo8amocmu NOBEPXHOCMU NpU J1e38ULIHOU 00pa-
oomxke. Ilpu 00paboTKe pe3aHHEM JIE3BUMHBIMU MHCTPYMEHTaMHU LIEpOXOBa-
TOCTh MOBEPXHOCTH 3aBUCUT OT HUX I€OMETPUUYECKUX MapameTpoB (YIJOB B
IUIaHe @ U @, paguyca IpU BEepIIMHE ¥, IEPEeIHEr0 U 3aJHEro YIioB), Moja-
yu S, CKOPOCTH pe3aHusi, YCIOBUM OXJIAXKICHUS, (PUMKO-MEXaHUYECKUX
CBOMCTB MaTepHasia JeTajd, KMHEeMaTUYeCKHUX OCOOEHHOCTEe MmeTona obOpa-
OOTKH, KECTKOCTH TEXHOJIOTUUECKON CUCTEMBI U APYTUX (PaKTOPOB.

Ha puc. 4.11 nokazaHo BIMSHME T€OMETPUUYECKUX MApaMEeTPOB pe3lia B
wiane (@, @, ) ¥ nogaun S Ha 00OPOT 3arOTOBKU HA IIEPOXOBATOCTH I10-
BEPXHOCTH IpHU ToueHUU. Kak BUJIHO W3 MPUBEACHHBIX CXEM, CHUXKEHUS BBICO-
Thl HEPOBHOCTEH MOXKHO JOOWTHCS, YMEHbIas yribl B miane (puc. 4.11, a, 6
u 8), moaauy (puc. 4.11, oc u 3) u yBeauuMBas paauyc IpH BEpIIMHE pe3lia
(puc. 4.11, 2 u 0). lna cxemsl (puc. 4.11, a u 6) pacuyeTHasi BbICOTa HEPOBHO-

CTen Rz, COCTaBIACT

RZpacq = tg—(P.tg(Pl S.
tgo + 12,
Hns cxemsl (puc. 4.11, 2 u 0) Rz onpezaensiercs no dhopmyne npod.

B.J1. YUeOnI1ieBa

pacu
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SZ
Rzpacq = 8_1" :

Ecnn peseny cHaOANUTh BCIIOMOraTENIbHON pexylled KpoMKol ¢ @, =0 u

nmunoit > S (puc. 4.11, 6), T0 Rz,,., Oyzer paBHa Hyimo. Takoit peser 1o-

ayuyun Ha3zBanue pesna B.A. Konecosa (o ¢pamMunuum Tokapsi, IpeaaoKUBILETO
3TY KOHCTPYKIIIO HHCTPYMEHTA).

RZ pacy
RZ pacy

3 (PV ¢ “P\S/ \/‘(Pll
¢ \

a

()
@

RZ pacy
T

g%}
(oY

La
= paca
%

pacu

Puc. 4.11. BnusiHue Ha 11€poX0BaTOCTh NOBEPXHOCTHU MIPU TOUCHUH:
a, 6, 6 —yrioB @ u @; 2, 0 — paguyca 7' IIpH BEPUIMHE Pe3La;

orc, 3 —mogadd S Ha 000pOT aeTanu
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dakTuyeckas BbICOTa HEPOBHOCTEW mpu 00pabOTKe JIEe3BUMHBIMH HH-
CTpYMEHTaMH, KaK IMpaBUiIO, OKa3bIBAETCS OOJbIIE pacYeTHOW. DTO MPOUCXO-
IUT U3-32 YOPYro-IJIaCTUYECKUX JAedopMalivii Marepuana MOBEPXHOCTHOIO
cJosi, 00pa30BaHMs HAPOCTa HA UHCTPYMEHTE, HAIMYUS MUKPOHEPOBHOCTEN Ha
€ro pabourx MOBEPXHOCTAX, BBIPhIBAHUS YACTULl MaTepHuasia u3 oOpabarbiBae-
MOIl TOBEpXHOCTH (MpU 00pabOTKe, HAIPUMEP, UYTYHHBIX 3arOTOBOK) U BUO-
paurii B TEXHOJIOTUYECKON CUCTEME, KOTOPbIE MEPUOJNYECKH U3MEHSIOT B3a-
MMHOE PacCIlOJIOKEHUE MHCTpyMeHTa M 3arotoBku. Ha puc. 4.12 B xauectBe
[IpuMepa IMOKa3aHa CXEMa YBEJIIMYEHHsI BBICOTBI MUKPOHEPOBHOCTEWN 3a CUET
IJJACTUYECKOTO OTTECHEHHsI MaTepuaja cO CTOPOHBI BCLIOMOTATEIIbHOU PEKY-
el kpoMku pesna. B pesynbrare oTTecHEeHHs (akTHUyecKas BBICOTA MUKPO-

HEPOBHOCTEH Rz, . OKasbBaeTcs Oonbuie Rz .., Ha BenmduHy A. B 1O xe

pacu
BpEMs CIEAYEeT UMETh BBUAY, YTO, HAIlpUMEP MPU TOUYECHHUH Pe3LOM C ¢ >90°,
MOXET TMPOUCXOJUTH Cpe3aHue OO0pPa3yIOIIMXCS HEPOBHOCTEH CXOJMIIEH
CTPY’KKOH U YMEHbIIIEHHE UX (PaKTUUYECKOUN BBICOTHI [0 CPABHEHHUIO C pacyeT-
HBIMH 3HAYEHUSIMU.

S
<y <y
i 7\ 7 /A Puc. 4.12. Cxema yBenuueHuUs1 BBICOTbI MUKPO-
A y \ HEPOBHOCTEH 3a CUET IIACTHYECKOTO
< (Pl OTTECHEHHUS MaTepHualla Co CTOPOHBI

BCIIOMOTATENbHON PEXYIIEN KPOMKH pe3la

N3 nmapameTpoB pexuma pe3aHus HaumOOJIblllee BIUSHUE HA HIEPOXOBa-
TOCTh MOBEPXHOCTHU OKa3bIBAIOT CKOPOCTh PE3aHUS U MOjaya; BIUSHUE TIyOu-
Hbl pe3aHusi ¢ Ha IIEPOXOBATOCTb MOBEPXHOCTH OOBIYHO SIBJISETCS HECylle-
CTBEHHBIM.

CkopocTh pe3aHusi BIUSET Ha IIEPOXOBATOCTh, IJaBHBIM 00pa3oM, uepe3
oOpa3oBaHue HapocTa Ha UHCTpyMeHTe. HapocT uckaxaer popMy ero pexy-
el 4acTh M CIOCOOCTBYET YBEJIMUYECHHUIO MIEPOXOBATOCTH MOBEPXHOCTU. Xa-
pakTepHasi 3aBUCUMOCTH TTapaMeTpa MEePOXOBATOCTH Rz OT CKOPOCTH pe3aHus
V' moka3ana Ha puc. 4.13 (xkpuBas /). JlJisi KOHCTPYKUMOHHBIX YIJIEPOIUCTHIX
CTaJiel MPAKTHYECKU MOJHOE OTCYTCTBME HAPOCTAa M HAMMEHbIIAs IEPOXOBA-
TOCTh UMEIOT MecTo Tipu 1>V >70 m/mun. Ilpu sTom akTuueckas BvICOTa
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HEPOBHOCTEH OKa3bIBacTCs OJM3KOM K €€ pacueTHBIM 3HaUCHUSM (TpsMas 2 Ha
puc. 4.13).

Rz, Puc. 4.13. BimstHue ckopoctu pe3anus
M; 5M A IpH TOYEHHUH Ha rmapaMeTp Rz mepoxoBarocTu
/ \1\ ITOBEPXHOCTH 3arOTOBOK U3 cTanu 45
30 / \ (xpuBas 1): S =0,5 Mmm/006; t =1 Mm;
25 AN r=1,5mm; y=12° @ =@, =45°.
2 \ [Ipsimast 2 — pacueTHOE 3HAUECHUE
20 0 20 40 60 V,wm/Mun BBICOTBI HEPOBHOCTEMN

XapakTepHasi 3aBUCUMOCTDH TapameTpa HIEpOXOBAaTOCTH Rz OT mojauu
npuBegeHa Ha puc. 4.14 (kpuBas /). YMeHbIICHHE MOJAYM B JHMAMNA30HE
0,17-0,09 MMm/006 cHMKaeT (aKTHUYECKYI0 BBICOTY HEPOBHOCTEH, KOTOpas B
ATOM JMamna3oHe OKa3bIBaeTcsa OJIM3KOM K pacueTHoOM (kpuBas 2 Ha puc. 4.14).
HNanbuelimee ymenbsiienue nogauu (1o 0,03 Mm/00) He obecrieunBaeT yMEHb-
1meHus] (aKTUYECKOM BBICOTHI HEPOBHOCTEW, KOTOpas CTaHOBUTCS MpaKTUYe-
CKH MOCTOSIHHOW U 3HAYUTENbHO OOJIbIIIEH €€ pacUeTHBIX 3HaYCHUU. DTO 00b-
ACHSETCS TEeM, 4YTO B 00JacTM MaJbIX I[OAa4 BO3pPACTaOT YIPYro-
IJIaCTHYECKHE AepopMalid MaTepraga MOBEPXHOCTHOIO CJIOS, BBI3BIBAIOIINE
yBeIMYEHHE (PAaKTUUECKON BBICOTHI HEPOBHOCTEM.

k. /
. VA
3
2

Yl
4 / T
o
d

0 0,03 0,06 0,09 0,12 S, mm/00

Puc. 4.14. BiusiHye 1moiauu IpyM TOYEHWH Ha TlapaMeTp RZ 1mepoXxoBaToCTH IMo-
BEPXHOCTH 3aroToBoK 3 ctainu 18X2H4BA (kpuBas 1): V' =130 m/MuH;
t=0,25 mm; ¥ =0,5 Mmpm; @ =60° @, =30°. KpuBas 2 — pacueTHOE 3HaYECHHUE

BBICOTHI HEpOBHOCTEM (naHHbIe A.J[. MakapoBa)
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Takum oOpa3om, MpU TOYEHUH CTAHJAPTHBIMHU PE3LAMHU HCIOJIb30BAHHE
noaayd, Meubiux 0,06-0,08 MM/00, sIBIIIETCS Hellenecoo0Opa3HbIM, TaK Kak HE
JaeT BO3MOKHOCTh YMEHBIIUTh HIEPOXOBATOCTh U BEJET K CHUKEHUIO TPOU3-
BOJMTENBHOCTH 00paboTKu. OJHAKO MPHU BHICOKOCKOPOCTHOM aJIMa3HOM TOYe-
HUU 3arOTOBOK W3 aJIIOMUHUS U MEJIU IPUMEHSIOT HAMHOTO MEHBIIUE MOAa4u
(okosio 0,005 mm/006). [Ipu 3TOM Onaromaps BHICOKOW OCTPOTE PEKYIIUX KPO-
MOK MHCTPYMEHTA, MOJIy4aroT IIEPOXOBATOCTh MOBEPXHOCTU, COOTBETCTBYIO-
myr Rz =0,025...0,050 Mkm. OTMETHM, YTO TIpH OOJBIINX Tojaa4ax (OKOJIO
1 MM/00) TONYYHUTH OTHOCUTEIHHO HEOONBIIYI0 BBICOTY MHUKPOHEPOBHOCTEM
00paboTaHHON MOBEPXHOCTH MOXHO MPH UCIOIb30BaHUU pe3nioB B.A. Koie-
COBa M MX MOJU(PUKALIUHA.

Cyl1iecTBeHHOE BIHMSIHME HA IIEPOXOBATOCTh MOBEPXHOCTU MpH 00paboT-
K€ Pe3aHHEM JIE3BUIHBIMU MHCTPYMEHTAMHU OKa3bIBA€T XUMUUYECKUU COCTaB,
3epHHUCTOCTh U CTPYKTYypa maTepuaia 3arotoBku. [Ipu oOpaboTke 3aroToBOK
U3 HHU3KOYTJEPOJUCTHIX CTajeill IIEpOXOBATOCTh MOBEPXHOCTH OKA3bIBACTCS
OOJbIICH, YeM Y MEHEEe IJIACTUYHBIX BBICOKOYTIEPOAUCTHIX. MeHblue napa-
METpPbl LIEPOXOBATOCTU MOBEPXHOCTU CTAJbHBIX 3arOTOBOK O0OECIEUYMBAIOTCSA
IIPU OAHOPOJHOM MENKO3EPHUCTON CTPYKType. Takas CTpyKTypa MOXKET OBbITh
MOJIy4eHa NPHU HOPMaJU3allud WIM OTXKHUIE 3aroToBoK. [IpumeHeHue cmasou-
Ho-oxyaxaaromux TexHojgorunyeckux cpel (COTC) ymeHblIaeT TpeHHE WH-
CTPYMEHTa O 3aroTOBKY MU CIIOCOOCTBYET CHMKEHHUIO 3HAUEHUH IapaMeTpoB
IIEPOXOBATOCTH.

Dopmuposanue wepoxogamocmu npu abpazuenoi obpabomke. bonb-
IIMHCTBO BUAO0B a0pa3uBHON 00paboTku (nuindoBaHue, NOJIUPOBAHUE, XOHUH-
roBaHue, cynepGUHUIINPOBAHUE) MPEICTABISIIOT cOO0M MaccoBO€ MUKpOpe-
3aHME — lapalaHue MaTepualia 3arOTOBKH U €ro IiacTHYecKoe aepopMupoBa-
HUe aOpa3uBHBIMU 3epHaMu HHCTpymeHTa. [Ipu alOpasuBHOU 0OpaboTke, B
YaCTHOCTH, NpH HIIM(OBAHUU TPOPUIL HIEPOXOBATOCTU (HOPMUPYETCS MHO-
TOKpPaTHBIM MPOXO0XKJACHUEM a0Opa3uWBHBIX 3€PEH Yepe3 JaHHOE CEYEHUE 3aro-
TOBKH (puc. 4.15).

Puc. 4.15. Cxema popmupoBanus npoduiis mepoxoBaTOCTH MpH NUTH(HOBAHUU:
[ — ucxonHbIi mpoduib; 2, 3 — PUCKH TOCTE MPOX0/ia COOTBETCTBEHHO MIEPBOTO
Y BTOPOTO psijia 3epeH; 4 — mpoduih MEepoXoBATOCTH MOCIIE ITUX MTPOXOJIOB
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[Ipu xpyrioMm HapyxHOM HUIM(QOBAHUM C TPOAOJIBHONU MOjaye
(puc. 4.16) mepoxoBaTOCTh MOBEPXHOCTU 3aBUCUT OT psiga (HaKTOPOB: 3€pHU-
CTOCTH HUIM(OBAIBHOIO KPYra, €ro CKOpocTH V., CKOPOCTH BpALIEHUs 3aro-

TOBKH V,, IPOJOIABHOU IoAauu S (B oJIAX IIMPHUHBI Kpyra B, WM B MM

poJ
Ha 1 000pOT 3aroTOBKM), MPOJOJKUTEIBHOCTH BBIX)XUBAHUSA, PEKHUMA U
YCJIOBUH NIPaBKHU KPyTa U IPYTHX.

S

npo

o R T

S,
mon

Puc. 4.16. CxemMa Kpyrjoro Hapy>KHOTO IUIM(OBaHUS

YMeHbllIeHUEe 3€pHUCTOCTH Kpyra, CKOPOCTH BpAIllEHHS 3arOTOBKU U
MPOJIOJBLHOM MOJIauy U YBEJIMYEHUE CKOPOCTH Kpyra MpUBOAST K POCTY YHCIA
3epeH, MPOXOJSIINX Yepe3 JAaHHOE CEUYECHHE 3arOoTOBKHM, M CHM)KEHHIO Iapa-
METPOB IIEPOXOBATOCTH.

BaxxHoe BnusiHME Ha MIEPOXOBATOCTh OKA3BIBACT 3aKJIIOUHUTENIHHBIN ATall
nuinOBaHUs — BbIXaXKUBAHUE, KOTOPOE BEIETCS MPU OTCYTCTBUU MONEPEUHOMN
nogauu. [To mepe yBenuueHus NMPOJOJKUTEIIBHOCTH BhIXaXXUBAHUSL HE TOJBKO
BO3PACTAET YUCIIO 3€PEH, B3aUMOJCUCTBYIOIIMX C 3arOTOBKOM, HO U yBEINYH-
BAeTCsl YUCIIO 3€PEH, OCYIIECTBIISIIOIIUMX TOJIBKO IJIACTHYECKOE e(pOopMHUpPOBa-
HUeE (BBIMIaXKUBAaHKE) TOBEPXHOCTHOTO CJI0SI, YTO OOECIIEUUBAET 3HAUUTEIHHOE
YMEHBIIICHHE IIEPOXOBATOCTH.

[ITepoxoBaTOCTh MOBEPXHOCTU MPU NUIM(GOBAHUM CYIIECTBEHHO 3aBUCHUT
OT pexxuma MpaBku Kpyra. [IpaBky B OOJNBIIMHCTBE CIIy4yaeB MPOU3BOJAT IY-
TeM OOTayMBaHUS BpalllaloUIerocss Ha paboueil CKOPOCTH Kpyra ajiMa3HbIMHU
KapaHJalllaMy WU aJMa3HbIMU KpHUCTAUIAMU, 3aKpEeIJICHHBIMU B omnipase. [lpu
ATOM Ha pabouell MOBEPXHOCTU Kpyra (HOpMUPYIOTCSI HEPOBHOCTH, KOTOPbHIE
npu nuMdoBaHur TPaHCHOPMUPYIOTCS B HEPOBHOCTH MOBEPXHOCTU 3arOTOB-
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ku. J{s1g TOoro, 94T006 HEPOBHOCTH HA KpyTre ObLIM MUHUMAJILHBI, TPaBKy HE00-
XOJUMO BBITIOTHATH C MAJIBIMU TOJa4aMH TPABSIIET0 HHCTPYMEHTA, KOTOPhIC
noypkHbl cocTaBisaTh 0,01...0,02 MM/00. kpyra.

OTMeTnM, 4TO YMEHBIIIEHUE 3€PHUCTOCTU KPyTra, o0ecreunBasi CHIKCHUE
napaMeTpoB IIEPOXOBATOCTH, MPUBOAUT K MAJEHUIO MPOU3BOJUTEIBHOCTH
nundoBanus. JJis ee MoBbIlIeHUS NUIM(POBAHUE BBIMOJHSAIOT 3a JBE OIepa-
uuu. [lpu npenBaputenbHOM NUIMGOBAHUM, KOTAA yIANSE€TCsl OTHOCUTEIBHO
0OJIBIIION MPUITYCK, TPUMEHSIIOT 00Jiee KPYMHO3EPHUCThIE KPYTH, P OKOHYA-
TEeILHOM — 0oJiee MEJIKO3epHUCThIe. B psje ciydaeB HCHOIB3YIOT TOHKOE
nui@oBaHue, Korjaa npuiyck Ha nuaMmerp He npesbimaet 0,05...0,1 mm.

[IpenBapurenbHoe nummdoBanue odOecneunBaeT Ra=1,25...2,5 MKmM,
okoHuaTeabpHOoe — Ra=0,2...1,25 MM, ToHKOE — Ra =0,025...0,1 MKMm.

dopmMupoBaHNe BOJHUCTOCTH NMpu o0padoTrke pe3daHuem. OOpaszoBa-
HUE€ BOJHUCTOCTHU MPU 00pabOTKE pe3aHHEM B OCHOBHOM IMPOUCXOJUT H3-3a
KoJieOaHU B  TEXHOJOTMYECKONM  CHCTEME  CTaHOK—IIPUCIIOCOOJIEHNE—
MHCTPYMEHT—3aroTOBKa, a TAKXKE BCJIEICTBUE MEPEeHOca Ha 00pabOTaHHYIO TTO-
BEPXHOCTh BOJHUCTOCTH TE€XHOJIOTHYECKHX 0a3 M PEXKYIIUX KPOMOK UHCTPY-
MeHTa. Hanpumep, npu o0TauMBaHUU HAPYKHOM MOBEPXHOCTU 3arOTOBKHU HH-
CTPYMEHT OTHOCUTEJILHO HEE MOXKET KOJeOaThCs B paJuaJibHOM HalpaBJICHUU.
BcnenctBue yero Ha moBEpXHOCTH 3arOTOBKH O00pa3yrOTCsl IPOJOJIbHBIE (COB-
MaJlalolife C HampaBlIE€HUEM CKOPOCTH pe3aHus) U TMOolepeyHbie (COBIaaro-
IMe ¢ HAIlpaBJICHUEM I10/1a4M ) BOJIHBI (puc. 4.17).

Puc. 4.17. OGpa3oBanue Mpo0JbHON 1 MTONEPSYHON BOJIH:
f —uacrora xonebanuii pesia
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I[JISI YMCHBIICHUA BOJIHUCTOCTH HCO6XOIII/IMO:

HOBBILIATH )KECTKOCTh TEXHOJIOTMYECKON CUCTEMBI;

oOecreynBaTh TIIATENbHYIO 0aTaHCHUPOBKY BpAaIAOIIMXCS YacTe
TE€XHOJOTUYECKON cUCTeMbl (HUTM(POBAIBHBIX KPYIOB, IIMHUHJEIEH
U JIp.); Ipu 00pabOTKe HECUMMETPUUHBIX 3aTOTOBOK HUCIIOIb30BATh
MIPOTHUBOBECHI;

oOecreyuBaTh M30JSLUI0 CTAHKA OT BHEIIHUX MCTOYHUKOB KOJIE-
OaHuil (KCIONB30BaHUE BUOPOOMNOP, M30IUPOBAHHBIX (PYHJIAMEH-
TOB U T. 1);

CHI)XKAaTh BOJIHHUCTOCTh TEXHOJIOTMYECKUX 0a3 M PEXYIIUX KPOMOK
MHCTPYMEHTOB;

ONTUMH3UPOBATH FT€OMETPUIO PEXKYIIETr0 MHCTPYMEHTA U MapaMeT-
pBl pexrMa pe3aHus (yBEIMYMBATH YIJIBI B IUIAHE, OTHOIICHHE
TOJILIMHBI CPE3aEMOI0 CJIOSl K €ro IIUpPUHE, MPUMEHATh HUHCTPY-
MEHTbI C HAKJIOHHBIMU 3yObSIMU WJIM MEPEMEHHBIM IAaroM 3yObeB,
n30eraTb CKOPOCTEHN pe3aHus, COOTBETCTBYIOIIUX 30HE MHTEHCHUB-
HBIX KOJIEOaHUI TEXHOJOTMUYECKON CUCTEMBI U T. 11.);

MPUMEHSATh HHCTPYMEHTBI C BUOPOTaCUTEIISIMHU.

Ha puc. 4.18, B kauecTBe nmpumepa, NpHUBEICHA KOHCTPYKTHBHAs CXeMa
OJIHOTO U3 HanboJjee MPOCThIX U 3HPEKTUBHBIX BUOPOTACUTENEH — KOJIBIIEBOT'O
BUOporacuTens ynapHoro neuctsus. OH mpencTaBisieT co00i MPUCOEIUHEH-
HYI0 Maccy (KOoJIbIOo 3), KOJIEOMIOUIYIOCs CO CABUTOM (Pa3bl HA T OTHOCUTENb-
HO KOJIEOAHUI JepKaBKU /, 3a CUET Yero ¥ MPOUCXOAUT rallleHue MOCIEIHUX.

ran?)

Puc. 4.18. Cxema KOJIbIIEBOTO BUOPOTACUTENS YIAPHOTO JEHCTBUS:

1 — nep>kaBKa pacTOYHOIO pe3lia; 2 — HaMPaBJISAIONINE KOJIbIIA;
3 — KoJeOuroIeecs: KOJblo; 4 — paCTOYHOM pe3elr
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HauMmenbinasi BOMHUCTOCTh 00€CIeUUBaeTCs MPU HUCIOIb30BAHUM TaKUX
OTJIEJIOYHBIX METOJI0B 00pabOTKH pe3aHueM, Kak TOHKOe HuiMdoBaHUe, TPU-
TUpPKa, Cynep@UHUIIMPOBAHWE M XOHUWHroBaHue. Hampumep, npu Kpyriom
Hapy»KHOM HUIM(QOBAHUU HA CTAaHKAX HOPMAJbHOM TOYHOCTHU BHICOTA BOJIHH-
croctiu Wz B cpenHeM coctaBisieT 1...3 MKM, Ha CTaHKaX BBICOKOM TOYHOCTH
— 0,3...0,5 mMxm. Ilpu nmputupke u cynepGUHHIIMPOBAHUM OOECHeunBaeTCs
BbICOTA BOJIHUCTOCTH Wz =0,1 MKM M MeHee.

@opMHUpPOBaAHUE HAKJIENA MOBEPXHOCTHOIO CJIOS1 MpPpU 00padoTke pe-
3aHueM. [lapameTpbl Hakjena ONpPEAesIOTCS KOHKYPUPYIOUIUM BIIUSHHEM
CWJIbl PE3aHusl, C YBEIIMUEHUEM KOTOPOW MHTEHCUPUIUPYIOTCS IIACTUYECKHE
nedopmalii TOBEPXHOCTHOTO CJIOS 3arOTOBKH M HAKJIEN BO3PACTAET, U TEM-
neparypbl pe3aHus, MOBBIILIEHHE KOTOPOU CIIOCOOCTBYET CHATHIO HAKJIETA.

CremneHp Hakjena v riiyOMHAa HAKJIENAaHHOIO CJIOS 3aBUCAT OT METOJAa U
pexxrma o0pabOTKH pe3aHueM, TEOMETPUHU PEXYLIEr0 HHCTPYMEHTA, €ro U3HO-
ca, a TaKKe OT XMMHYECKOIO COCTaBa M CTPYKTYypbl Marepuaja 3aroTOBKH,
ONPENEIAIONINX €T0 YIPOYHIEMOCTb.

[TpuOaMKEHHO MOXKHO CUMTATh, YTO BCSAKOE M3MEHEHHE YCIOBUU pe3a-
HUs1, BBI3BIBAIOLIEE YBEJIIMUCHHUE CUJIbI PE3aHMS, BENET K POCTY CTEIIEHU HaKIIe-
na U r1yOuHbl HakjienaHHoro ciosi. HaoGopot, Bcsikoe M3MEHEHHE YCIIOBHi
pe3aHusl, COMPOBOXK/IAIOIIEECS] POCTOM TEMIIEPATYpPhl pe3aHusi, 00yClIaBIMBaET
CHIDKEHHE NMapaMETPOB HAKJIETIA.

Tak, Ipyu TOYEHUM C YMEHBIICHUEM IEPEAHErO yria pe3lia U CKOPOCTH
pe3aHus U YBEIUYEHMs MOJayu U TJyOMHBI pe3aHus MapaMeTphl HaKJena Io-
BEPXHOCTHOT'O CJIOSI 3arOTOBOK BO3PAacTalOT. YBEINYEHHE MEPENHETO YIJIa U
CKOPOCTH pE€3aHMsl U YMEHBIIEHUE MOJaYu U TIIyOMHBI pe3aHus MPUBOIST K
IIPOTHBOIIOJIOKHOMY PE3YIIbTATYy.

[Ipu kpyriom numdoBaHUU HAKJIEN MOBEPXHOCTHOTO CJIOS BO3PACTaET C
YBEJIMYEHHEM 3€PHUCTOCTH KpPyra U CKOPOCTH BpalleHus 3arotroBku. [Ipu yse-
JUYEHUU CKOPOCTH Kpyra Harpy3ka Ha aOpa3uBHbBIC 3€pHA MaJaeT, a TeMIepa-
Typa HIM(OBaHUS MOBBIIIAETCA, YTO CHUKAET MMapaMeTphbl HaKJIeTa.

Ha puc. 4.19 nna npumepa mokasaHo pacnpenesieHue MUKPOTBEPAOCTH
[0 IIyOMHE MOBEPXHOCTHOIO CJIOSl 3arOTOBKHM MOCJE YHCTOBOI'O TOYEHHs. B
Tabxa. 4.1 npuBeAeHBI JaHHbIE O CTENEHU U TIyOHHE HaKJIEeNa MpU Pa3IuyHbIX
MEeTO/1aX 00pabOTKH.
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Puc. 4.19. Pacnpenenenue MUKPOTBEPIOCTH IO TTyOUHE MTOBEPXHOCTHOTO CJIOSI 3a-
roroBku u3 cruiasa XH77THOP nocine touenus: ¢ =1 mm; S =0,08 MM/00;

V' =34 m/mun. Pesen u3 cmaBa BKOM; y=10°% a=o,; =10°% =1 mm;
¢ =@, =45; A =0° (gaunsie A.Jl. Makaposa)

Tabnuua 4.1

Cmenenb u 2nyouHa Haxkiena npu pasHsvlx Memooax oopabomxu
(no oanuwvim 3.B. Pvlocosa)

Meton o6paboTku Crenens Hakiena, % [myOuHa Hakiena, MKM
Touenue:
oObIyHOE 20...50 30...50
TOHKOE 40...80 20...60
®pesepoBaHue:
TOPLIOBOE 40...60 40...100
UUATUHAPUYECKOE 20...40 40...80
CaepJieHME U 36HKEpPOBAaHUE 60...70 160...200
Pa3BeproiBanue -- 150...200
[Ipotsrusanue 50...100 20...75
3ybodpesepoBanue u 3y60a05101eH1E 60...100 120...150
[leBuHroBanue 3yoneB -- Mo 100
Hlnuposanue:
KpyrJioe JeTanei u3 craieit:
HE3aKaJICHHOH yriaepoaucTon 40...60 30...60
3aKaJI€HHON HU3KOYIJIEPOIUCTON 25...30 20...40
IIJIOCKOE 50 16...35

DopMHUPOBAHHE OCTATOYHBIX HANPSKEHUH NMPH 00padOTKe pe3aHM-
eM. opMHpOBaHME OCTATOYHBIX HANPSKEHUN B IOBEPXHOCTHOM CJIOE 3aroTo-
BOK IIpU 00paboTKe pe3aHueM (TakK K€ KaK U HaKJIena) NPOUCXOAUT IMOJ| BIIUS-
HUEM CHJIOBOTO U TEMIIEPaTypHOTO (haKTOPOB.
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[Ipu ne3BuitHoit 00paboTke mpeobiamaeT cuiioBoit dakrtop. Ilox neit-
CTBUEM CHJI pe3aHus B 3aBHCHUMOCTU OT IMJACTUYHOCTU Marepuaia 3aroTOBOK
BO3MOXKHBI Pa3JIMUHbIE M0 3HAKY IUIACTUYECKHE AedOpMallKi B TOBEPXHOCT-
HOM CJIO€.

[Ipu 006paboTKe 3aroTOBOK M3 MAJIOIUIACTUYHBIX CTajlel M CIJIaBOB, Jaro-
IIUX 3JEMEHTHYIO CTPYXKY, TOBEPXHOCTHBIN CJIOM UCIIBITHIBAET MJIACTUUYECKOE
pacTsKeHHe, a HUXKECJeNyIolue ClIou pacTsarupatorcs ympyro. Ilocie mpe-
KpalleHUs MPoLecca pe3aHusl YIpyro pacTsHYThIE CIOU CTPEMSTCS BEPHYTHCS
B MCXOJHOE€ MOJIOXKEHHE, HO 3TOMY MPENSATCTBYET IUIACTUYECKU AePHOpPMHPO-
BaHHBIA HAPYKHBIA c0il. B pe3ynbrare B MOBEPXHOCTHOM Cjio€ (POPMUPYIOT-
Csl CKUMAIOLIME OCTATOYHBIE HAIIPSIKEHUS.

[Ipu 00paboTKe 3arOTOBOK M3 IUIACTUYHBIX METAJIOB, NAIOIINX CIMBHYIO
CTPYXKY, 3HaK IUIACTHYECKOU JlepopManuu B MOBEPXHOCTHOM CJIO€ U3MEHSIET-
Csl Ha MPOTHUBOIIOJOKHBI U B HEM BO3HUKAIOT PACTATHBAIOIINE OCTaTOYHBIE
HaIpPsHKEHMSL.

Cka3zaHHOE TOATBEPKAAIOT PE3YJIbTaThl OMNPEAENICHUs OCTATOYHBIX
HaIpsDKEHUN ITPU TOYEHHUM 3aroToBOK u3 ctanu IX15 pasnnunoi TBepaocTy,
npuBeeHHbIe Ha puc. 4.20. M3 Hero BUIHO, 4TO NPU TOUYEHUH PE3LOM U3 JJIb-
6opa-P «ceipbix» 3arotoBok (H/RC,23), korga (popMUpyeTCcsl CIAMBHASA CTPYXK-
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Puc. 4.20. Pacnpenenenue oKpy>KHbIX OCTATOYHBIX HAMPSIKEHUM
10 TIyOMHE TTOBEPXHOCTHOTO CJIOS ITPU TOYCHHUH 3aroToBok u3 ctamu LIX15
¢ HRC,23 (xpusas /) u HRC, 62 (xpuBas 2): V =75 m/mun; S =0,078 Mm/00;
t =0,2 mMm. Peser u3 anp60pa-P; ¥ =0° (nanusie b.A. KpaBuenko)
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Ka, B IOBEPXHOCTHOM CJIO€ HABOJSATCS PACTATHBAIONIAE OCTATOYHBIE HAIPsHKE-
Hus (kpuBas /). [Ipy ToYeHUM TIPU TEX K€ YCIOBUAX 3aKAJICHHBIX O BHICOKOM
TBEpAOCTH 3aroToBok (HRC,62), xorna oOpa3yercst JIEMEHTHAs CTPY’KKa, B

MOBEPXHOCTHOM CJIO€ CO3/Ial0TCSI CXKUMAIOUIME OCTATOYHBIE HaIpPSKEHUS
(xpuBas 2).

[Ipu mmudoBanuu 3aroToBoK GOPMUPOBAHUE OCTATOUHBIX HAMPSIKECHUU
B OCHOBHOM ITPOMCXOJIUT MOJI BIAUSIHUEM TemreparypHoro ¢akropa. [Ipu stom
MeToze 00pabOTKH MPOUCXOIUT OBICTPBIN HArpeB U OXJIAXK/ICHHE MTOBEPXHOCT-
HOTO CJIOSI 3aTOTOBKM (MTHOBEHHBIE TEMIIEPATYPhl MpU HUIMGOBAHUU TOCTH-
raloT TeMmIepaTypbl IUlaBieHus cTanu). [Ipu HarpeBe MOBEPXHOCTHBIM CIOM
CTPEMUTCS YAJIMHUTHLCSA, HO 3TOMY MPEMATCTBYIOT HIKENexKaiue ciou. B pe-
3yJbTaTe MOBEPXHOCTHBIN CIION MpeTeprieBaeT TaKk Ha3bIBaeMble TEPMOILIACTH-
yeckue Aedopmanuu — negopmariiu CKaTusi 1 B HEM BO3HUKAIOT pacTArvBa-
IOIIME OCTATOYHBIE HATIPSYKEHUS.

IIpu oOpaboTke pe3aHueM, 0OCOOEHHO NpH NUTM(OBAHUH, B TOBEPXHOCT-
HOM CJIO€ 3arOTOBKHM MOTYT MPOUCXOAUTH (ha30BbI€ MPEBPAILICHHS, COTPOBOXK-
JaloIKecs: U3MEHEHHUEM YIeIbHOro oobeMa Mmetauia. Hampumep, npu nuim-
dboBaHMM 3aKAJICHHBIX CTaJbHBIX 3arOTOBOK CO CTPYKTYPOH MapTEHCUTA MO-
KET MPOUCXOJIUTh HA OTJEIbHBIX Y4aCTKaX OTIYCK U O00pa3oBaHHUE CTPYKTYP
TPOOCTUTA U COpPOUTA, UMEIOIIUX MEHBIIUN yIEIbHbI 00bEM, YEM CTPYKTYpa
MapTeHcuTa. B uTore B MOBEPXHOCTHOM CJIO€ 3arOTOBOK Ha ATHX Yy4YacTKax
BO3HHMKAIOT PACTATUBAIONINE OCTATOUHbBIC HATIPSXKEHMUS.

N3mensist pexxumbl U yciioBusi 0OpabOTKH pe3aHreM, MOXKHO B Ompeje-
JICHHBIX TpenesiaX BIMUITh Ha OCTATOYHBIC HAIPSKEHUS B MOBEPXHOCTHOM
cnoe. Tak, HarpuMep, YMEHbIIIasi MePEeIHUI yroil pe3la, MOKHO CHU3HUTH YpoO-
BEHb PACTATUBAIONIUX OCTATOYHBIX HANPSIKEHUN, BOZHUKAIOIIUX IPU TOYECHUU
3aroTOBOK W3 MIACTHYHBIX MeTa/oB. CyllleCTBEHHOIO YMEHbBIIICHUSI PacTATHU-
BAIOIIMX OCTATOYHBIX HANPSHKEHUI B MOBEPXHOCTHOM CJIOE 3aroTOBOK IMPH
nuUIMOBaHUM MOXKHO JOOUTHCS 3a CUET YBEJIMUECHUS MPOAOKUTEIbHOCTU BbI-
Xa)KUBaHMSI.

DopMHUPOBAHUE CKUMAIOIIUX OCTATOUYHBIX HAINpPSKEHHN B MOBEPXHOCT-
HOM CJIO€ 3arOTOBOK OOECIEUMBAETCS MPU UCTIOI30BAaHUU OT/IECIIOYHBIX METO-
OB a0pa3uBHOI 00pabOTKH: MOJUPOBAHUS, CYNEPPUHUILIUPOBAHUS U XOHUH-
TOBaHUS, BHIOJHAEMbBIX C OTHOCUTEIBHO HU3KUMH CKOPOCTSIMU PE3AHMUSL.

CnenyeT OTMETUTh, YTO OOpabOTKOI pe3aHueM B PsiAe clydaeB TPYIHO
obecreuynTh TpeOyeMblid KOMIUIEKC CBOMCTB MOBEPXHOCTHOTO CJIOS JETajeH.

Hanpumep, nima noctukeHnst BBICOKOM YCTAJIOCTHOW MPOYHOCTH JETANIEH, pa-
134



OOTaIKX MNP HOPMAJILHOM TeMIlepaType, HEOOXOAMMBI Mayasl HIepoXoBa-
TOCTh UX MOBEPXHOCTEH, HAaJU4ME 3HAUYUTEIIbHOIO HakJiena MOBEPXHOCTHOIO
CJIOSl U C)KMMAIOIIKUX OCTATOYHBIX HANpPsDKEHUH B 3TOM CIIOE, Yero IMpaKTuye-
CKHM HEBO3MOKHO JI00UTHCS Npu 00paboTKe pe3anueM. JleiCTBUTENBHO, YTOOBI
HOJIYYUTh MAIYyI0 HIEPOXOBATOCTh MOBEPXHOCTH OOpaOOTKY HYKHO BECTH Ha
BBICOKOW CKOpPOCTH pe3aHusl IpHU MaJlod mojadye u riyOuHe, a 4ToObl obecne-
YUTh 3HAYUTEJbHBIA HAKJIEN MOBEPXHOCTHOIO CJIOS U CKUMAIOIIME OCTaTOY-
HbI€ HalpsOKEHUs B HEM 00paboTKy, HA0OOPOT, HEOOXOAMMO BBIMIOJIHATH HPU
OTHOCUTEJIBHO MaJIOMl CKOPOCTU pe3aHusd, Oosblioi mojgavye u riayoune. Ilo-
3TOMY Jis o0ecrieyeHus: HeOOXOUMBIX apaMeTPOB KauecTBa MOBEPXHOCTHO-
ro CJOs JeTajed UCOIb3YIOT APyTrue MeToabl 00padoTku. PaccmoTpuMm Heko-
TOpbIE U3 HUX.

4.1.3.2. O0ecnieyeHHe Ka4eCTBA MOBEPXHOCTHOIO CJIOSI MTOBEPXHOCT-
HBIM IL1acTHYecKUM JepopmupoBanuem (III1I)

Metoasl 06padotku IIIIJ[ ocHOBaHBI Ha XOJOJHOM IUIACTUYECKOM Jie-
(OpMHpPOBAaHUU MMOBEPXHOCTHOI'O CJIOSl 3aTOTOBKH, OCYUIECTBISIEMOM pPa3iny-
HbIMU HHCTpyMeHTamu. K 3tum metonam oOpabotku (puc. 4.21) oTHOCATCS:
oOKaThIBaHHE LIApUKAaMU U POJUKAMHM; ajJIMa3HOE BbIMIaKUBaHUE; 00padoTKa
JIpOObI0; JOPHOBAHUE U PSiJ APYTHX.

Oo6pabotka III1/] obecneunBaeT 3HAUUTENbHBINA HAKJIEN MOBEPXHOCTHOIO
ciost 1 GOpMUPOBAHUE B HEM CXKUMAIOIIUX OCTATOYHBIX HAIMPSIKEHUH, a TaK-
e, KaK MPaBUJIO, MaJyl0 IEPOXOBATOCTh MOBEPXHOCTH, YTO MOBBILIAET yCTa-
JOCTHYIO MPOYHOCTh, H3BHOCOCTOMKOCTh, KOHTAKTHYIO JKECTKOCTb, HAJIEKHOCTh
MOCAJIOK U APYTHE SKCIUTYaTAllMOHHBIE CBOMCTBA JETAJIEN U UX COEAUHECHU M.

Metonsl o6pabotku IIII/] B merom mocratoyHo mpocThl. B ycioBusix
€MHUYHOTO U CEPUHHOI0 MPOU3BOJICTBA OOKATHIBAHHUE IIAPUKOM M POJIUKOM,
aJIMa3HOE€ BBITJIAKUBAHUE BBITIOJHSIIOT HAa TOKAPHBIX U (PPE3epPHBIX CTaHKAX.
JIopHOBaHME OCYIIECTBISIOT HA MPOTSKHBIX CTAHKAX, TUAPABIMYECKUX H
ITHEBMATUYECKHUX Mpeccax HeOOJIbIION MOIIHOCTU. B MaccoBOM Ipou3BOICTBE
JU1s1 OOKaThIBAaHUS IAPUKOM U POJIMKOM, aJIMa3HOTO BBITJIQXKUBAHUS U JIOPHO-
BaHMS HaXOAST MNPHUMEHEHHE CIEelUalbHble CTaHKU-aBTOMaThl. OOpaboTka
JpoOBI0 OOBIYHO TPEOYET MCIOJIB30BAHUS CIICHIMATIBHOTO 000Dy 10BAHHUS.

IIpu obkamuieanuu wapuxamu (puc. 4.21, a) THCTPYMEHTOM CIY>KHT IlI1a-
puK u3 3akaneHHoi ctanu LIX15 wnu TBepmoro criaBa, KOTOPbIA IpU padoTe
OMMUpaeTCcsl Ha MOAIIMIHUK U TMOJKUMAETCSl K 3arOTOBKE C paJUalIbHOW CH-
noui P. Ilpu BpamieHn# 3aroTOBKU M BKJIIOYCHUH MOJAYH MIAPUK OOKATHIBACT-
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csi mo oOpabaThiBaeMOM MOBEPXHOCTH C HEOOJBIIUM MPOCKAIb3bIBAHUEM.
[TomxuM mapuka K 3aroTOBKE B OOJBIIMHCTBE CIy4aeB OCYIIECTBIISETCS Yepe3
Npy)XHHY, 4TO HE0OXOoauMo njsi obOecredeHHsi MOCTOSHCTBA CHibl P mpu
HAJIMYUH PagraTbHOTO OMEHUS 3aTOTOBKHU.
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Puc. 4.21. Cxembl 06pabotku 3aroroBok meronamu [I1/1;
a — 00KaThIBaHUS IAPUKOM; O — paCKaThIBAHUS IIIAPUKOBOW PACKATKOM;
6 — 00KaTBhIBAHUS POJIMKOM; 2 — aJIMa3HOTO BBITJIAXKUBAHUS, O — IPOOECTPYHHOM 00-
paboOTKH; e — TOPHOBAHUS IAPUKOM; J/C — JIOPHOBAHUS MHOTO3YOBIM JOPHOM.
I —3aroToBKa; 2 — UHCTPYMEHT
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HuameTp mapuka oObIYHO cocTaBiseT S...10 MM, cuma P npuHMMaeTcs
paBnoii 500...2000 H, ckopocth BpaiieHus: 3arotoBku — V ~30...150 m/muH,
nonaya — §=0,06...0,12 mm/00. OOkaTbhiBaHHE IIapUKaMH, KakK IMPaBUIIO,
ocymectpisieTcs: ¢ npumeHeHneM COTC, B kauecTBe KOTOPBIX HUCIOIB3YHOTCSA
MUHEpaJIbHbIE MacJa.

YcTaHoBI€HO, YTO CKOPOCTh V' W mojava S mOpu UX U3MEHEHUHU B yKa-
3aHHBIX MpeJiesax OKa3bIBaeT ciaaboe BIMSHME HA MapaMeTphbl KayecTBa IO-
BEPXHOCTHOTO CJI0Sl. B OCHOBHOM OHU OIpeeNsitOTCsl KOHTAaKTHBIMU JIaBJICHU-
AMHA B Ouare IUIAaCTHYECKUX aedopmanmii, KOTOpble 3aBUCAT OT cuWibl P u
IuaMeTpa 1mapuka.

[IpencraBieHne 0 TEXHOJIOTHYECKUX BO3ZMOXKHOCTIX OOKAThIBAHUS IIapH-
KaMH JaloT TaHHbIE, IOKa3aHHble HA puc. 4.22—4.24. Kak BugHO u3 puc. 4.22 u
4.23, oOkaThIBaHUE IIAPUKOM TO3BOJIAET 00ECTICYUTh CUJIbHBIA HAKJIEN MeTal-
Ja TOBEPXHOCTHOTO CJIOSI M HABEICHUE B HEM CHKUMAIOIIMX OCTATOYHBIX
HaIpPsHKCHUH, TTapaMeTpbl KOTOPBIX BO3PACTAIOT ¢ yBenmueHueM cwibl P. On-
HOBPEMEHHO MpPU OOKATHIBAHUU IIAPUKOM HJET MHTEHCUBHOE CIJIa)KUBaHHE
HCXOJIHBIX MUKpOHEpoBHOCTEH (puc. 4.24). [Ipu 3TOM mapaMeTp 1epoxoBaTo-
CTH Ra c yBenwdeHHeM CWibl P CHIKaeTcs, JOCTUTaeT MUHAMYMa, a 3aTeM
Bo3pacTaeT. llocneaHee MpoucxXoauT M3-3a NEpeHakiena* Meramia v IIeny-
IIEHUS] TOBEPXHOCTHOTO cyosA. Takum 00pa3oM, CyIIECTBYET ONTHUMAJIbHOE
3HaueHWe CUiibl P (KOHTaKTHOTO JIaBJICHUS ), PEBHIIICHHE KOTOPOTO SBIISCTCS
HEJIONMYyCTUMBIM. B 11e510M mipu 00KaThIBAHUU MIAPUKOM 3aTOTOBOK M3 «CHIPBIX)
CTaJIeHl IEPOXOBATOCTh MOBEPXHOCTH CHUXKAaeTcs B 9...20 pa3, U3 3aKajJeHHBIX
70 BBICOKOM TBEPAOCTH cTajeii — B 3...6 pa3 m oOecrneyuBaeTCsl 3HAUYCHUE
Ra=0,1...0,2 MxM.

OOkaTbiBaHUE IIAPUKOM OOBIYHO HUCIOJIB3YIOT B KauecTBe MeTona (u-
HUIIHON 00paOOTKM HAPYKHBIX U BHYTPEHHUX IUIMHAPUYECKUX IMOBEPXHO-
cTedl (BajoB, MOJBIX LWJIMHAPOB U T. II.), peXe — MIOCKUX U (AaCOHHBIX MO-
BepxHocTel. [Ipu 3ToM 1111 00pabOTKKH OTBEPCTHI MIMPOKO MPUMEHSIOT MHO-
romapukoBbie packatku (puc. 4.21, 6), Kotopsie 00€CHeUrBaIOT BBICOKYIO
MPOU3BOJIUTENIBHOCTD (II0Jja4a YBEJIIMYHUBACTCA MPOMOPIHOHATBHO YUCITY Ia-
PHUKOB).

Obkamuwisarue poauxkom (puc. 4.21, 6) o CyIecTBy Majao OTINYACTCS OT
OoOKaThIBaHMS IIAPUKOM, OJHAKO ABJIsieTCS Ooyiee MPOU3BOAUTEIBHBIM. B
OOJIBIIMHCTBE CIy4yaeB OOKAThIBAHHUE BEAYT POJIMKAMHU C TOPOUJAIBHBIM IPO-

* JlepeHaksien MIOBEPXHOCTHOT'O CJIOSI BO3MOYKEH IpH Beex MeToax oopadotku ITITJ]
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¢unem, KOTopble U3roTaBIMBAIOT U3 3akaieHHoM ctanu IIX15. [IpodunbHbii
paguyc R ponwka u cuiny P momkuMa posinka K 3aroTOBKE BBIOHMPAIOT W3
yclIoBUs oOecredeHus HeoOXOAMMOro KOHTAaKTHOI'O JABJICHHUS B odare Ija-
ctuueckux nedopmanuit. st oOkaTbiBaHMsI, HAPUMEpP, KPYMHBIX BajOB, KO-
raa ayis o0ecrneyeHns X BbICOKOW yCTaIOCTHOM MPOYHOCTH HYKHO MOJYYHUTh
0OJBbIIYI0 TTyOMHY HAKJIENaHHOTO CJIOS M 3ajJieraHusl COKMMAIOIIMX OCTaTO4-
HbIX HanpsbkeHu#d (o 10 MM u Oosee), UCTOIB3YIOT POJIMKU € MPOPUIBHBIM
paguycoM R =50...100 mm. Cuna P mpu oOKaThIBaHWM TAaKUMHU POJIUKAMU
coctaBiseT 50...60 kH, mogaya — § =0,5...0,7 Mmm/00.

HYV,
MIla
2600 Puc. 4.22. Pacnpenenenue TBEpAOCTH B IO-
3 BEPXHOCTHOM CJIOE€ 3arOoTOBOK M3 ctaynu 20,
2200 00KaTaHHBIX C Pa3JIMYHbIMU CHJIAMU HIAPUKOM
1800 \/\\\&\ muametpom 10 mm: 7 —250 H; 2 —750 H;
L4000 2 3 — 1000 H (nannsre J1.J1. ITanmesa)
0 1 2 h, Mmm
613
MIla

Puc. 4.23. Pacnipeaenenue okpyKHBIX OCTaTOY-

HBIX HAIIPSDKEHUN B IOBEPXHOCTHOM CJIOE 3aro-
TOBOK U3 cTaju 45 1nocie oOKaThIBaHUs IIapu-

-200 ]//2/

RN

y / KoM JuametrpoM 10 MM ¢ cuiiamu:
-400 = 1—-500H; 2-1000 H; 3—2000 H
(o manuem J1.J1. I1ammera)
-600

0 1 2 h, MM

Ra,
MKM \
0,6
Puc. 4.24. 3aBucuMoCTH 1IEPOXOBATOCTHU 1O-
0.4 BEPXHOCTHU OT CHJIBI TPH OOKAThIBAHUH IIIAPH-
02 \\ koM auametrpoM 10 mMm: [ — cranp20;
1 %é /// 2 — cranb 45 (o nanueiM J[.J1. [Tammesa)

0 500 1000 1500 P, H

138



[Ipu anmasznom ewvienascusanuu (puc. 4.21, r), KOTOpoe MPOTEKaeT B
YCIIOBUSIX TPEHUSI CKOJILXECHUSI, MHCTPYMEHTOM CIIY>KUT ajiMa3, BHAsSHHBINA B
METaJUTMYEeCKyt0 AepxkaBKky. [Ipu sTom MeTone oOpaboTku 00s3aTeNbHO TPH-
meHenne COTC, mydireid U3 KOTOPBIX SABIAETCA HHAYyCTpUaiabHoe Maciio N-20.
Pabouas yacTte anmMasza OOBIYHO BBINOJNHSETCA B BUAE Chephl C pajanycoMm
R=0,6...4,0 mmM. BeicOKast TBEpIOCTh aMa3a U HU3KHA KO3PGUIIUCHT TPEHUS
(0,03...0,11) mo3BosisitoT 3P(HEKTUBHO BHITJIAKUBATH 3arOTOBKU U3 PA3TUYHBIX
METaJJIOB, B TOM YHCJIE U3 3aKaJ€HHBIX O BHICOKOW TBEPAOCTHU CTajieH, a Tak-
K€ 3arOTOBKU C METANIMUYECKUM MOKPBITUEM (XPOMOBBIM, HUKEJIEBBIM, cepeo-
psaHbIM). Manblii paguyc cdepbl anmaza TpeOyeT HEOONbIINUX CUIT MOJKATHS K
3arotoBke (P =100...300 H), yto qaeT BO3MOKHOCTh MPOU3BOAUTH 00PaOOTKY
MaJIOXKECTKUX 3aroTOBOK. CKOPOCTh ajIMa3HOrO BBITJIAKUBAHUS COCTABIISAET OT
10 1o 300 m/muH, ogaua — 0,02...0,08 MM/00.

AJMa3HOMY BBHITJIQXKMBAHUIO MOJIBEPralOT HAPYKHBIE U BHYTPEHHUE MO-
BEPXHOCTHU BpalleHus (LUIMHAPUYECKOU, cepuueckoi u npyroil Gopmsl), a
TaK)Xe TOpLIeBbIe MOBEPXHOCTU. [IpephIBUCTHIE TOBEPXHOCTH M3-32 MOBBIIICH-
HOM XpYIKOCTH ajiMa3a BbITJIa)XUBAaTh HE PEKOMEHTYETCH.

Anma3Hoe BBITJIaXKMBAaHHUE I103BOJISIET O0ECHEYHMTh Mallyl0 ILIEPOXOBa-
TOCTh MoBepxHOCTH (M0 Ra =0,05...0,1 MKM), a Takxke yNpOYHUTH MOBEPX-
HOCTHBIN CJIOW (CTeleHb HakJena MOXeT cocTaBiarh 60 %, riyOuHa Hakie-
naHHoro ciost — 0,4 MM). B moBEpXHOCTHOM cJl0€ TOCIIE€ AIMa3HOTO BBITJIAKH-
BaHMS CO3JIAIOTCSA COKMMAIOIIME OCTaTOYHBbIE HampsbkeHus. Hampumep, mnpu
BBITJIAKMBAHUU 3aTOTOBOK U3 CTalM 45 moclie HopMalu3aluu OHU COCTaBIISIIOT
200...350 MlIIa, mocne 3akanku — 700...1000 MIIa.

Obpabomra opobwio (puc. 4.21, 0) ocyliecTBIseTCs €€ yaapamu Mo IMo-
BEPXHOCTH 3aroToBKH (CKOpocTh aApobu coctaBisgeT 1...100 m/c). OT stmx
yAapoOB MOBEPXHOCTHBIA CIIOM 3arOTOBKM IlacTU4ecku Jedopmupyercs (00-
paboTaHHasi TOBEPXHOCTh MPEACTABISIET COOON COBOKYMHOCTH IJIACTHUECKUX
OTIEYAaTKOB JpoOH), MOJydyaeT 3HAYUTEIbHBIM HAKJIEN U B HEM CO3/Ial0TCS
CKUMAIOIINE OCTATOUYHbBIC HAMPSIKEHUSI.

XapakTepuCcTUKa UHCTPYMEHTa (IpoOu), MPUMEHSIEMOT0 MpH paccMaTpHu-
BaeMOM MeTojie 00paboTke, mpuBeneHa B Tadm. 4.2. M3 Hee BUIHO, YTO B Kayde-
CTBE MHCTPYMEHTA MCIOJIb3YIOT: CTAJbHYIO JUTYI0 U PYyOJEHHYIO OpoOb; 4y-
TYHHYIO JINTYIO; IIapuKu W3 3akaneHHou crtanu IIX15; creknsiHHyO0 OpoOb;
cTajbHble MUKpoOIIapuKu. CTalbHYIO0 U YYTYHHYIO ApOOb MIPUMEHSIOT AJi 00-
pabOTKHU 3arOTOBOK M3 PA3IMUHBIX METAJJIOB U CILIABOB, CTEKIISIHHYIO IPOOb —
npu 00pabOTKe 3arOTOBOK M3 LIBETHBIX METAJIJIOB U CIUIABOB, KOTJla TpeOyeTcs
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00eCIIeYnTh BBICOKYH0 XUMHWYCCKYIO YUCTOTY MOBCPXHOCTU U HEAOIIYCTHUMO €€

(GKCJIC3HCHUC».
Tabnuua 4.2.
Xapaxmepucmuxa opoou
HpoOn Jnametp apoOu, MM

CranpHast IuTast 0,2...3,6

UyryHHas nuras 0,2...3,6

CranbHast pyOieHHas U3 NPYKUHHOM POBOJIOKU 1...2,5

[MMapuku (ILIX 15) 1...10

CreknsHHas 0,025...1,2
Muxkpoiapuku (cTajabHbIE) 0,03...0,3

OCHOBHBIMHU MapaMeTpaMu 00paObOTKU APOObIO SIBISIOTCS: JUAMETP APO-
Ou; ckopocCTh moJieta Apodbu V', yron ataku o ¥ Bpemsi 00paboTku. OT HUX
3aBUCAT CTEMEHb MIACTHYECKON aedopMalii MOBEPXHOCTHOTO CJIOS U TIyOu-
Ha HaKJena, OCTATOYHbIC HAMPSHKEHUS W IIEPOXOBATOCTh MOBEPXHOCTH.
OOBIYHO YroJ aTaku CTpeMsTcs NpUHATH paBHBIM 90 °. Bpems o0paboTKu
OMPENIENAIOT U3 YCIOBUS CIUIOIIHOTO MOKPBITHUSI MOBEPXHOCTU 3arOTOBKU OT-
reyaTkamMu JIpoOUM U «HACHIIIEHUS» YNPOYHEHHUEM. DTO BpeMsi, Kak MPaBUJIo,
OMPENIEIAIOT IKCIIEPUMEHTAIBHO MO MPOru0y KOHTPOJIbHBIX TUIACTHH.

O6paboTKy ApOOBI0O MOXKHO pa3ACUTh Ha JIBE OCHOBHBIE PAa3HOBUJIHO-
CTHU: IpOOECTPYHHYIO U TUIPOIPOOECTPYHHYIO OOPAOOTKH.

[Ipu nppobGectpyitHoil 00paboTke apoOb (OOBIYHO JHTasi YyryHHas)
HampaBligeTcsi Ha 00pabaTbiBaeMyl0 IMOBEPXHOCTh MOTOKOM Bo3ayxa. Ilpu
3TOM TeMIeparypa Ha MOBEPXHOCTHU 3aroToBku gocturaet 600 °C, 4To BBI3bI-
BaeT HEKOTOPOE CHUXKEHHUE MapaMeTpOB HAKJENa MOBEPXHOCTHOTO CIOS U
CKUMAIOIINX OCTAaTOYHBIX HampsikeHUd. J[pyrum HegocTaTKOM JIpoOecTpyid-
HOU 00paboTKu siBisieTcss GOPMUPOBAHUE OTHOCUTENIBHO IPyOOid IIEpOXOBATO-
ctu (Ra=2,5...5 MKM), 4TO IPOUCXOAUT U3-3a HEMPABUIbHOU (POPMBI ApOOH.

[Ipu rugpoapobecTpyitHON 00pabOTKE MCIOIB3YIOT IIAPUKH U3 3aKaJICH-
Holt ctanu IIIX15 (0T MOAMMIHUKOB), KOTOPHIE HAMPAaBIIAIOT HAa 3aTOTOBKY B
MOTOKE CMa30YHO-OXJIKIAIOIIEH KUAKOCTH, HapuMep, TpaHCHOPMATOPHOTO
macna. [lpu takoit 06paboTke, Garomapsi BBICOKOW TOYHOCTH (OPMBI ITapH-
KOB 00ecCleunBaeTcs IIEPOXOBATOCTh MOBEPXHOCTH, COOTBETCTBYIOIIAS
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Ra=0,16...0,63 MM, a TakKe YBEJIMUUBAIOTCS (M3-3a CHUKEHUS TEMIIepaTy-
pBI) HAKJIEN U BEJIMYMHA C)KUMAIONIUX OCTATOUHBIX HAIPSKEHUH.

['myOGuna HakjenmaHHOTO CJIOSl P APOOECTPYHHON U TUIAPOIPOOECTPyYi-
HOI 00padoTke He npeBbimaet 0,8 MM.

O6paboTka MUKpOIIAPUKaMH MPOU3BOIUTCA 0€3 MPUMEHEHUS CMa304HO-
OXJIAXIAIOIIEeH KUJIKOCTU. TeM He MeHee, IPU dTOM MeTojie 00paboTKu J0-
CTUTAETCs Majas IIepOoXOBaTOCTh MOBEpXHOCTH (Ra<0,63 MKM), a Takxke
bopMUPYIOTCS ONTUMAaJIbHBIE MapaMeTPbl HAKJENa M CHKUMAIOIIMX OCTaTOY-
HBIX HanpsbkeHui. [ 1yOuHa HakIenaHHOro CJosl PU 00pabOTKe MUKPOILIAPH-
KaMH COCTaBJIseT He Oonee 0,2 MMm.

O6paboTKy ApOObIO HCMOJB3YIOT IJiS YHOPOYHEHHUs JeTajed CII0XKHOU
dbopMBI 1 MaJOil KECTKOCTH: 3y0UaThie Kojieca, TUCTOBbIE PECCOPHI, BUHTOBHIC
MPYKUHBI, TYpOMHHBIC JIOMATKY, IITaMIbl U T. . Hanpumep, 3a cueT npobdec-
TPYHHOH U TUAPOAPOOECTpYHONH 00pabOTOK AOJATOBEYHOCTh MPYXKHUH IOJIBE-
COK aBTOMOOWJIS YBEJIMYMUBAETCA COOTBETCTBEHHO B 5 u 20 pa3. OOpaboTka
MHUKPOILIAPUKAMU MO3BOJISIET YIPOUHSTh JE€Talu C OCTPHIMU KPOMKAMHU, KaHAB-
KaMmu, pe3b0aMu U APYrUMU MaJlO)KECTKUMU AJIEMEHTaAMH.

I[Ipu oOopHoanuu B KauecTBE MHCTPYMEHTA WCHOJB3YIOT IIapbl
(puc. 4.21, e), onHO3yOble U MHOT03yOble NOPHBI (puC. 4.21, orc), KOTOpHBIE Tie-
peMelarT yepe3 o0pabdaThiBaeMOe OTBEPCTHE 3arOTOBKU C HEKOTOPHIM HATSI-
roMm. [Ipu 3TOM nuameTp OTBEpPCTHS BO3PACTAET, MOBBIIIAETCS €r0 TOYHOCTb,
CIJIAKUBAIOTCSI  MUKPOHEPOBHOCTH, TMOBEPXHOCTHBIM cJIOM mpuoOperaet
Hakjien U B HeM (IIPU ONTUMAIbHBIX peKuMax) (HOPMUPYIOTCS COKUMAIOIINE
OCTaTOYHbIEC HampspkeHus. Takum oOpa3oMm, B OTIMYHE OT PACCMOTPEHHBIX
BbIlle MeTo0B 00paboTku I1I1]], koTOphle MOYTH HE OKA3bIBAIOT BIMSHUSA HA
TOYHOCTh 3arOTOBOK, JIOPHOBAHUE JA€T BO3MOKHOCTh CYIIECTBEHHO MOBBICUTD
TOYHOCTH OTBEPCTUH.

JlopHoBanue BeayT ¢ oOs3aTenbHbIM Hcnoiab3oBanueM COTC, koTopbl-
MU, B OOJIBIIMHCTBE CIIy4yaeB, ClyaT MUHepaibHble Macia. OOpaboTKy ocy-
LIECTBISIOT KaK MO CXEMe MPOIIUBaHUA, TaK U NMpoTsaruBanus. Jis obecneye-
HUS BBICOKOM M3HOCOCTOMKOCTU M MCKIJIIOUEHHUS CXBAaThIBAHUSI C METAJIOM 3a-
TOTOBKH LIAPHI U pabovKe 3JIEMEHThI JIOPHOB BBIMOJIHSIOT U3 TBEPAOTO CILIABa.

OCHOBHBIMH TTapaMeTpamMHu pPeXUMa JOPHOBAHUS SBISIOTCS CYMMAapHBIH
HATAT ¥ HATSAT «HA 3y0» JOpHA, KOTOPHIE OTPEIETSIOT KOHTAKTHBIC TABJICHUS B
ouare IJIACTHYECKUX AedopMaInii, KaueCTBO MOBEPXHOCTHOTO CJIOS M TOY-
HOCTh OoTBepcTUi. CyMMapHbIi HATAT MOXET cocTaBisaTh ot 0,5 no 10...15 %
OT JMaMeTpa OTBepcTUs. BpICOKOE KayecTBO MOBEPXHOCTHOTO CJIOSI U TOY-
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HOCTb OTBEPCTHH MOTYT OBITh JIOCTUTHYTHI TOJIBKO TPH  MaJIbIX
(0,01...0,03 MM) HaTgrax Ha OJJHOM-JIBYX MOCJEAHUX 3yObsix AopHa. [loaToMy
npu 00paboTKe OTBEPCTUM 32 OJUH MEPEXO]] IIapOM UM OJHO3yOBIM JOPHOM
JUTSL TIOJYYEHUsI BBICOKOTO KayeCTBa MOBEPXHOCTHOTO CJIOSt U TOYHOCTH HEOO-
XOJIMMa UX THIaTeIbHas MpeaBapuTesibHas o0paboTKa (TOHKOE pacTayuMBaHMUE,
pa3BepThiBaHue, nutudoBanue). CKOpocTh JOpHOBaHUS cocTaBiseT oT 1 1o 30
M/MUH U HE OKa3bIBAET CYIIECTBEHHOTO BIMSIHUS Ha PE3yJbTaThl 0OpabOTKH.
JlopHOBaHME MO3BOJIAET MOJYYUTh HIEPOXOBATOCTH MOBEPXHOCTH, COOT-
BercTBytomy Ra=0,1...0,32 MM, u Tounocts [7'5...IT 8. Ero npumMeHstoT
st 00paboTku oTBepcTuid Auamerpom oT 1 1o 150 mm rimy6unoit no 100 gua-
METPOB B 3aroTOBKax M3 Pa3jMYHbIX CTaJEeH, YyryHa, [IBETHBIX METAJJIOB U
CILIaBOB C TBEPJAOCTBIO B OCHOBHOM He Oonee HRC, =40...45. MHorna nopHo-

BaHME MCIOIB3YIOT U JJI1 00pabOTKH OTBEPCTUH B 3aTOTOBKAX U3 3aKaJICHHBIX
cranei ¢ HRC, =60...65.

3a c4eT TOPHOBAHHUS 3HAYNUTEIBHO BO3PACTAIOT YCTAIOCTHAS IPOYHOCTh U
HU3HOCOCTOMKOCTD JETAJIEH, @ TAKXKE IPOYHOCTh COCAUHEHUH C HATITOM.

4.1.3.3. O0ecneyeHue KayecTBa MOBEPXHOCTHOIO CJI0S 3JIEKTPOXHU-
MHUYeCKOi 00pad0TKOI U BAKYYMHBIM OTKHI'OM

W3 u3noxkeHHOro BbIIIE CIIENYET, YTO €ClIM JeTajab paboTaeT npu 00Jib-
IIUX MEPEeMEHHBIX HAarpy3kax B YCIOBUSIX BBICOKOUM TemmepaTyphl, TO IS J0-
CTUKEHHUS €€ BBICOKOW YCTAJIOCTHOW MPOYHOCTU HE TOJBKO HIEPOXOBATOCTH
MMOBEPXHOCTH, HO U HAKJIET TOBEPXHOCTHOTO CJIOS K OCTATOUYHbBIC HAIIPSAKEHUS
JOJKHBI ObITh MUHUMAaJbHBL. B 00111eM Takue ke TpeOOBaHUS MPEbBIISIIOTCS
K KaueCTBY MOBEPXHOCTHOTO CJIOA JIeTallel, paboTaroNuX B arpeCCUBHBIX Cpe-
nax. O6ecneyuTh yKa3aHHbIM KOMILUIEKC MapaMeTPOB KauecTBa MOBEPXHOCTHO-
r'O CJIOSI MOXKHO, MCTIOJIb3YS DJIEKTPOXUMUUYECKYI0 00paboTky (2XO0).

Ha puc. 4.25 noka3zana cxema 9XO 3arotoBku TypOuHHOU nonatku. O0-
paboTKa BeJeTCs B FEPMETUYHON KaMepe OJHOBPEMEHHO JBYMsI MHCTPYMEH-
TaMH, UMEKIKUMHU (PopMy MoBepXHOCTeW sonatku. MHCTpyMEHTBHI OOBIYHO
BBITIOJIHAIOT U3 JIATYHU WJIM KOPPO3HMOHHO-CTOMKOM CTaJIM. 3arOTOBKY MOJCO-
EAUHSAIOT K IMOJIOKUTEIIbHOMY TMOJIFOCY HMCTOYHUKA IMOCTOSHHOTO TOKa, WH-
CTPYMEHT — K OTpulaTelbHOMY. Uepe3 3a30p MeXIy 3arOoTOBKOM U MHCTPY-
MEHTaMH MPOKAYUBAIOT ANEKTPOIUT, B KAYECTBE KOTOPOTO YaCcTO UCHOJb3YIOT
20 % pactBOp XJIOPUCTOTrO HaTpusi B Boje. 3azop cocrasisier 0,05...0,3 mm,
Hanpspkerne — 3...30 B, mmotHocTh Toka — 10...500 A/em”. TTogada S sKecTKo

HE 3aJ1aeTCs, a peryJupyercs mo cuie Toka u coctasiser 0,1...20 Mm/MuH.
142



[Ipu cHsaTUM HeOonbmIMX NpUnyckoB DXO BO3MOXKHA U MPU HEMOJABMKHBIX
UHCTPYMEHTAX.

Puc. 4.25. Cxema 351eKTpoXUMHUYECKON 00paboTKU
3aroTOBKU TYPOMHHOM JIOMATKHU:
I — MTHCTPYMEHTBI; 2 — 3arOTOBKA

VY nanenue meramia npu 9XO0, Kak yKe 0TMEYAIOCh, TPOUCXOAUT IIyTEM
€ro aHOJXHOT'O PAacTBOpPEHMs. BceiiencTBUE 3TOro B MOBEPXHOCTHOM CJIOE 3aro-
TOBKH MCKJIFOYAETCSl HAKJIEN U OCTAaTOYHBIC HAMPSIKEHUS, a TAKXKE JOCTUTACTCS
Majasi LIepoXoBaTocTh 00padoTaHHBIX moBepxHocTel (Ra=0,1...0,63 Mxm).
[Tocnennee 0ObsICHSACTCS KOHLIEHTPAIIMEH JTUHUNA TOKA HA BBICTYIAX UCXOIHBIX
MUKPOHEPOBHOCTEH U 60Jiee OBICTPHIM PACTBOPEHUEM METALJIa HA HUX, YEM Ha
BIIaJIMHAX.

Heo6xoauMo oTMETHUTH, UTO KpOME YKa3aHHBIX BO3MOKHOCTEW (popmu-
pOBaHUs MapaMeTPOB KauecTBa MOBEPXHOCTHOrO ciosi, 9XO obianaer u Ta-
KUMU BOKHBIMU JIOCTOMHCTBaMU, KakK:

® BBICOKAsl IPOU3BOIUTEIBHOCTD;

® HE3HAYMTEIbHOE CHUJIOBOE BO3JEHCTBUE HA 3arOTOBKY, 4TO obecre-
YUBaeT BO3MOKHOCTh 00pa0O0TKH MaI0KECTKUX 3ar0TOBOK;

® [I0JHOE OTCYTCTBUE MPU HOPMAJIBHOM MPOTEKAHUU Ipoliecca U3HO-
Ca UHCTPYMEHTOB.

[TorpemHoCTh 3JEKTPOXUMHUYECKONH OOpabOOTKH 3aroTOBOK COCTaBJISICT
0,02...0,2 mM.

[Tpr 3XO 3aroToBOK M3 HEKOTOPHIX METAJUIOB M CIUIABOB, KaK YK€ yKa-
3BIBJIOCH, MOXKET MPOUCXOAUTH PACCTPABIMBAHKE 10 TPAHUIIAM 3€PEH TIyOu-
HOoH 10 30 MkM. Ero MoxxHO n30exaTh MyTEM yBEIUYEHUS MJIOTHOCTH TOKA B
koHe DXO. Ecnu 310 caenath HE yAaercs, TO JJd yAaJ€HHS CIEIOB pac-
CTpaBJIMBAHUS MPUMEHSIOT MEXaHHUYECKOE MOJMPOBAHUE, KOTOPOE BBI3bIBAECT
HE3HAYUTEbHBIN HAKJIEN U CKUMAIOIIME OCTATOUYHBIC HAMPSIKEHUS! B MOBEPX-

HOCTHOM CJIO€ 3arOTOBKHU.
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B pszae ciyuaeB DXO mMoxeT oka3aTbcs HempuemsieMon. Torna st cHs-
THUSl HaKJleNa U OCTATOYHBIX HAIPSKCHHWI B MOBEPXHOCTHOM CIIO€ 3arOTOBOK
nocjie OKOHYaTeJIbHOM 00pa0OTKM pEe3aHUEM HCIOJBb3YIOT OTXKUI B BaKyyMe
VI HEUTPAJIILHOM CpeJie.

4.2. TexHosornueckoe odoecrnevyeHne TOUHOCTH AeTAJTIH

[Tonyuenue neramu OTHOCUTENIBHO BBICOKOM TOYHOCTH TpeOyeT, Kak mpa-
BUJIO, BBIMOJHEHUSI HECKOJIBKUX TEXHOJIOTUUYECKUX MEePEeXOJ0B WM ONEpalluil.
Hampumep, mocanounsie mieiikn Bana (/7 6, Ra<0,63 MKM) IOJDKHBI OBITH
MOJIBEPTHYTHl YEPHOBOMY M YHUCTOBOMY TOYCHHIO, MPEABAPUTEIHLHOMY H
OKOHYaTenbHOMY HutHdoBaHuto. Emne 6osiee CI0KHBIM MOXET ObITh, KakK IO-
Ka3aHo B p. 3, popMupoBaHHE TOYHOCTH OCEBBIX pa3MepoB Bajia. B cBs3u c
ATUM CIepBa Leaecoo0pa3Ho paccMOTPETh BOMPOCHl 00pa30BaHMS MOTPEILIHO-
cTed u oOecreyeHrss TOYHOCTHU MPH BBIMOJIHEHUH OTACIBHOTO Mepexoja, a 3a-
TE€M YK€ — IPU BBINOJHEHUH BCETO TEXHOJOTHYECKOTO IMpoliecca U3roToBje-
HUS JCTaJIH.

4.2.1. IlpuyunHbl 00pa3oBaHus NMOrpelIHOCTe 00padoTKHU U odecre-
YeHHe TOYHOCTH HA TeXHOJIOrH4ecKOM Iepexo/e

O6mias (cyMMapHasi) HOTpeurHOCTh 00pabOTKU 3arOTOBOK Ha METALIOp-
€XKYIIHUX CTAHKAX BBI3BIBACTCS CICAYIOIIMMU OCHOBHBIMU MPUYUHAMU:
® IreOMETPUYECKUMU MOTPEITHOCTSIMU CTaHKa;
e ynpyrumu jaedopManusiMu TEXHOJIOTHYECKOU CUCTEMBI OT CHUJ pe-
3aHUS;
® H3HOCOM PEKYIIEro MHCTPYMEHTA;
® TeMIepaTypHbIMU JePopMaIUIMU TEXHOIOTUYECKON CUCTEMBI:
e nedopManusiMU 3aTOTOBOK OT OCTATOUYHBIX HAIPSKEHUI;
® [IOrPEIIHOCTHIO U3TOTOBJIEHUSI MEPHOTO PEXKYIIETO HHCTPYMEHTA;
® [OrPEHIHOCThIO TEOPETUIECKOM CXeMbl 00pabOTKH;
® [OrPEIIHOCThI0 YCTAHOBKU 3ar0TOBOK;
® [OrPEHIHOCTBI0 Pa3MEPHOM HACTPOMKH TEXHOJOTMYECKOM CHCTE-
MBI,
® [OrPEIIHOCTHI0 U3MEPEHUM.
Kaxnas u3 nepeyncieHHbIX NPUYMH MPUBOJIUT K 00Opa30BaHUIO MOTPELI-

HOCTEl 00pabOTKH, KOTOpbHIE MPHUHATO HA3bIBATh 3JIEMEHTApHBIMU. DTH MO-
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TPEITHOCTH MOTYT OBITh CUCTEMATHUECKUMHU WU CIydaiHbIMU. CHcTeMaTHyie-
CKHE TIOTPEUTHOCTH, B CBOIO OY€PEab, MOTYT OBITh MOCTOSSHHBIMH, MTOBTOPSIO-
muMucs 0e3 U3MeHEHHs Tpu 00pabOTKe KaK0i 3arOTOBKH, U MIEPEMEHHBIMH,
M3MEHSIOLUMHUCS OT OJJHOM 3arOTOBKH K JIPYTOii MO OMPEIEICHHOMY 3aKOHY.

Jlenenue morpeniHocTedt 00pabOTKU HAa CHUCTEMATHUYECKHUE U CIydalHbIe
SBIISIETCSl YCIOBHBIM, TaK KaK OJHA M Ta )K€ MOTPEIIHOCTh B 3aBUCUMOCTH OT
KOHKPETHBIX YCJIOBUI 00pabOTKM MOXET ObITh OTHECEHA JINOO K CHCTeMaTH-
YecKuM, JH00 K CIydallHBIM MOTpEnrHOCTsAM. Hampumep, morpenrHocTs yria
npoduisi KOHKPETHOIO 3K3eMIUIsipa pe3bOOBOro peslia mpu 00paboTKe OT-
JCJIbHOM MapTHH 3arOTOBOK OY/IET BBI3BIBATH MOCTOSHHYIO CHCTEMATHUECKYIO
NOrPeIIHOCTh yria npoduis Hape3aHHO# pe3bObl. Eciu ke oOpabotka OyaeT
BECTHCh HAa Pa3HBIX CTaHKaX C HCIOJIB30BAaHUEM PAa3IMUHBIX SK3EMIUIIPOB
PEe3b0OBBIX PE3IOB, UMEIOIIUX Pa3HbIE 3HAUEHUS yria mpoQuisi, TO MOTPEII-
HOCTh 3TOTO yria OyJeT MPHUBOAUTH YK€ K CIydallHOW TOTPElTHOCTH yria
poduiId MOAYyYEHHOUN pe3bOBbl.

4.2.1.1. I'eomeTpu4ecKHe NOrPEIIHOCTH CTAHKA

JIt000i1 CTAHOK MUMEET HEKOTOPbIE MOTPEIIHOCTU JIBUXKEHUS U TIOJI0KEHUS
pabounx OpraHoB. DTU MOTPELIHOCTU OMPEIESIOTCS B HEHArpy>KEHHOM CO-
CTOSIHUM CTaHKa MPU MEIJICHHOM, OOBIYHO PYYHOM, MEPEMENICHUU padounx
OpraHoB M MOJIYYWJIM HA3BAaHHE F€OMETPUYECKUX HOrpemHocterd. OHU SBIA-
IOTCSl Pe3yJIbTATOM HETOYHOCTEH M3rOTOBJICHUS JE€Talie U COOPKHM CTaHKa, a
TaKXe€ W3HOCA €ro AeTalieil. B HEKOTOPBIX CllydasX r€OMETPUYECKHUE MOrpen-
HOCTHU CTaHKa MOTYT OBbITh BBI3BaHBI €ro JeQopMalusiMi 13-3a HEMPaBUIbHOMN
YCTAHOBKM Ha (DYHJIAMEHTE WJIH PEryJIUPYEMbIX OMOpax.

K reomeTpruueckuM mOrpeniHOCTSIM CTaHKa OTHOCST: pagualibHOE U TOP-
1I0BO€¢ OMEHME IMIMUHAEICH; OTKIOHEHHWE OT MPSIMOJIMHEHMHOCTH HaIpPaBIIAIO-
IUX; OTKJIOHEHUE OT MapaJUICIbHOCTHA HAPABJISIONIMX MPOIOIBHOTO CYMIIOP-
Ta TOKAPHOT'O CTaHKa OTHOCHUTEJIBHO OCH €T0 IIMUHACISA B TOPU30HTAIBHOU U
BEPTUKAJIBHOMN MJIOCKOCTSAX; OTKJIOHEHHE OT MNEPIEHANKYISIPHOCTA OCH IINHH-
JIeJIsl BEPTUKAIIbHO-CBEPIMIIBHOTO CTAHKA OTHOCUTEIBHO IMJIOCKOCTH €r0 CTOJIa
U T. I

['eomeTprueckre MNOTPENIHOCTH CTAHKOB OrPAaHUYMBAIOTCS HOPMaMU
TOYHOCTH 1O cooTBeTcTBYOmUM ['OCTam. Hanpumep, qomyck paauaibHOTO
OWeHUS MIIMUHICICH TOKAPHBIX U (Dpe3epPHBIX CTAHKOB HOPMAIbHON TOYHOCTH
opueHTupoBOouYHO cocrtaBisier 0,01...0,02 MM, a g0MyCK OPSIMOJIMHEMHOCTH
Hanpapistomux Ha pmHe 1000 MM — 0,02 MmM. C TOBBIIIIEHHEM KJlacca TOYHO-
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ctu ctaHka (Tabia. 4.3) ero reoMeTpuyYecKUe MOTPEIIHOCTH YMEHBIIAIOTCS, a
TPYAOEMKOCTh H3TOTOBIICHHUS CTAHKA BO3pacTaeT.

Tabnuma 4.3
Knaccugpuxayua cmankos no mounocmu
Knacc TouHoCTH CTaHKOB [Torpemnocts, % TpynoemkocTs U3roToBIACHUS, Y0
HopmaneHoii Tounoctu (H) 100 100
[ToBbitiennoi Tounoctu (I1) 60 140
Bricokoii Tounoctu (B) 40 200
Oco00 BbICOKOM TOUHOCTH (A) 25 280
Oco60 Tounsie (C) 16 450

I'eoMeTprueckue NOTPELIHOCTY CTAHKA B TOM WJIA UHOM CTEIIEHU IIEPEHO-
CATCS HAa MOTPEIIHOCTH Ppa3MepoB, (OPMBI U PACHOJIOKEHHUS MOBEPXHOCTEH
00pabaTbiBaeMOii 3arOTOBKHU.

Ha puc. 4.26 nokazanbl cxembl 00pa30BaHMsI KOHYCHOCTH MOBEPXHOCTEMN
3aroTOBKM HpU 00pabOTKe Ha TOKAPHOM CTAaHKE, BbI3bIBAEMbIE OTKIOHEHUSIMHU
B FOPU30HTAJIBHOM IUIOCKOCTH OTHOCHUTEJIBHO OCH IUMUHAENS OT: Mapajlieib-
HOCTH HANpaBIIIOMIMX MTPOJIOJbHOro cymnmoprta (puc. 4.26, a); nepneHanuKy-
JSIPHOCTH HAIpPAaBJISIIOLIUX TMOINepeyHoro cymmnopra (puc. 4.26, 6); COOCHOCTH
IIeHTpa 3aaHen 6a0ku (puc. 4.26, ). BuaHo, 4TO 3T OTKJIOHEHHS MOJIHOCTHIO
MEPEHOCATCS] HA KOHYCHOCTh TTIOBEPXHOCTEH 3arOTOBKH.

Ha puc. 4.27 npuBeaeHa cxema BIUSAHUS OTKJIOHEHUS OT NapaJUICIbHOCTH
HaIpaBJIAIONIUX MPOJAOIBHOIO CYINOPTa OTHOCUTEIBHO OCHU IIMUH/EIS TOKap-
HOT'O CTaHKa B BEPTUKAIbHOMN MIOCKOCTH Ha MOTPEHIHOCTH ()OPMBI MOBEPXHO-
CTH 3aroToBKU. [Ipu 3TOM OTKJIOHEHHH, paBHOM b Ha JIjIuMHE [ 3arOTOBKH, pe-
3en mepemeinaercs mo npsmoi AC, T.e. eciu B TOuke A, Hampumep, OH
HaxOJIUTCSl Ha YPOBHE BBICOTHI IIEHTPOB CTaHKa, TO B Touke C MPEBBIIIAECT
3TOT ypoBeHb Ha b. B pe3ynbTaTe MOBEpXHOCTh 3arOTOBKH MpHOOpeTaeT Gop-
My runepOoiounaa BpamieHus. O003HauuB paauyc oOpabOTaHHOW MOBEPXHO-

CTH 3aroToBkH npu x =0 4depes 7, HalileM HaUOOJIBIINN PATUYC 7, KOTO-

max 2

pBIil OyZeT UMETh 3aroTOBKA B KpailHEM MpaBOM cedyeHHUH. M3 mpsMoyroiasHo-
ro tpeyrosnbHuka O, BC mnoirydaem

22
Vo =A[Tg +07.
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Puc. 4.26. Cxemb1 06pa3oBaHus
KOHYCHOCTH ITOBEPXHOCTEMN
s X 3aroTOBKH Mpu 00paboTKe Ha
- TOKapHOM CTaHKE U3-3a €T0
5 reOMETPHYECKHX ITOTPEITHOCTEN

JIns IpOW3BOABHOTO X PAaauyC 7' 3arOTOBKH COCTAaBUT

Paccmotpum npumep. IIpeamnosnoxum, 4To Ha TOKAPHOM CTaHKE 00TauM-
BaeTcs 3aroroBka guamerpoM 50 MM m giauHoM /=500 mm. Jlomyctum, 9To
OTKJIOHEHUE OT MapaJuIeIbHOCTH HAMPABISIIOMIKMX MPOJIOJIBHOTO CYIIIOPTA OT-
HOCHUTEIIPHO OCH IIMMUHJIES B BEPTUKAIBHON TUIOCKOCTH b Ha 3TOW JJTUHE CO-
crasiseT 0,02 mm. IIpumem, 4TO paguyc 3aroToBKuU 7, paBeH 25 MM. Torna ee
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HauOONIBIINKN pagnyc OyaeT

o =A(25)7 +(0,02)7 =25,000008 (vm).
Takum oOpa3zom ybOexaaeMcs, YTO reoMeTpuuecKasl MOrpeurHocTb ATOro

BUJIa PUBOJIUT K HE3HAUUTEIbHBIM MOTPEIIHOCTSAM 00pa0OTKU 3ar0OTOBOK, KO-
TOPBHIMU OOBIYHO MOXKHO MTPEHEOPEYb.

Y i

Y

Puc. 4.27. Cxema 006pazoBaHus MOTPEMIHOCTH (POPMBI IOBEPXHOCTHU
3aroTOBKH Mpu 00pabOTKEe HAa TOKAPHOM CTaHKE M3-3a OTKIOHEHUS
OT MapaJuIeIbHOCTH HAMIPABIISIOUINX MPOAOIBHOTO CYNIOPTa
OTHOCHTEIHHO OCH IIMUHAEIS B BEPTUKAIHLHON TUIOCKOCTH

Ha puc. 4.28 npeacrapiena cxema (OpMUPOBAHUS OTKJIOHEHUS OT TIOC-
KOCTHOCTH TPHU TOPLIOBOM (hpe3epOBaAHUHU, BO3HHUKAIOIIETO M3-3a OTKJIOHEHHUS
OT TEPHNEHJUKYJISIPHOCTH OCHU IIMHHACNS BEPTUKAIbHO-(QPE3EPHOr0 CTaHKA
OTHOCHUTEIIBHO IIJIOCKOCTH €r0 CTOJIa B HalpaBlIeHWH noaadyu. B sTom ciyuae
o0paboTaHHas MOBEPXHOCTh B MOMEPEUYHOM CEYEHUHU 3arOTOBKU CTAaHOBUTCS
BOTHYTOU (dyumunTudeckoit). Ee oTKIIOHEeHHe OT MIOCKOCTHOCTH A ompenens-

etcs 1o hopmyiie
A= o,s(ch ~D; - B’ )sina,

rae Dy, — puamerp ¢pesel; B — mupuHa (ppe3epyeMoil MOBEPXHOCTH; O —

YTOJI HaKJI0HA OCH IIIHHJEIS K TUIOCKOCTH CTOJIa B HallpaBlIeHHH moaaun. Ec-
U npuHATH o =107, D, = 100 MM, B =80 MM, TO OTKJIOHEHHE OT IJIOCKOCT-

HOCTH 00pabOTaHHOHN TOPIIOBBIM (hpe3epOBaHUEM IMOBEPXHOCTH 3aTOTOBKH CO-
CTaBUT
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A= 0,5(100 - \/(100)2 —(80)* )0,0029 =0,058 (MM).

CnenoBaTeslbHO, HAIMYME AK€ HEOOJBIION F€OMETPUYECKOMN MOTPEIIHO-
CTH JTaHHOTO BHJIa Y BEPTUKAIbHO-()PE3EPHOT0 CTaHKA BBI3bIBAET CYILIECTBEH-
HYI0 NOTPEIIHOCTh (hOpMBI 00pabOTaHHON MOBEPXHOCTHU 3arOTOBKHU.

Puc. 4.28. Cxema ¢popMHUpOBaHUS OTKJIOHEHUS OT IJIOCKOCTHOCTH
P TOPIIOBOM (hpe3epoBaHUM

B mporiecce skcrutyaTanuy CTaHKU W3HAABAIOTCS M UX TEOMETPUICCKUE
MOTPEIIHOCTH Bo3pacTaioT. [lpuyem mpu depHOBOi 00pabOTKe 3arOTOBOK, Xa-
paKkTepu3yeMoil OONBITUMHU 3HAYCHUSIMU YIATSEMBIX MPUITYCKOB M CHJI pe3a-
HUS, U3HOC OKa3bIBACTCSI B HECKOJHKO pa3 OOJIBIIAM, YeM NpPH WX YHUCTOBOM
o0paboTtke. [ToaTOMY CTaHKHM BBICOKMX KJIACCOB TOYHOCTHU 1E€€CO00pPa3HO HC-
MOJI30BaTh TOJBKO ISl YUCTOBOM 00pabOTKH 3aroTOBOK. JIMIIb B 3TOM Cirydae
CTaHKU OYyAYyT COXPAHSTh BBHICOKYIO TOYHOCTh B TEUCHHE MPOAOIKUTEIHHOTO
BpEMEHU pabOThI U OKYIAThCSI.

4.2.1.2. Yupyrue nedopmManuu TEXHOJOTMYECKOM CHCTEMbI OT CHJI
pe3anus

[Ipu oGpaboTke pe3aHHEeM CTAHOK, MPUCIOCOOTICHUE, HHCTPYMEHT U 3a-
rOTOBKa 00pa3yloT 3aMKHYTYIO yrpyryto cucremy. Ilog nelictBuem Cuiibl pe-
3aHUSl YKa3aHHBIE 3JIEMEHThI TEXHOJIOTUYECKON CUCTEMBI ynpyro aedopmupy-
IOTCSI, UYTO IPUBOAUT K B3aUMHOMY OT)KAaTHIO MHCTPYMEHTA U 3aroToBKU. llpu
00paboTKe KaXKI0W 3ar0TOBKHU M, TeM 0oJiee, MapTUU 3aroTOBOK CUJIa pe3aHuUs
U3MEHSETCS] B OMpPEACICHHBIX Mpenesax. DTO MPOUCXOAUT U3-3a KoJeOaHUit
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npuiycka (rIyOMHBI pe3aHusi) BCJIEICTBHUE, HAIPUMED, MOTPELUIHOCTEH pa3Me-
POB, (OPMBI U PACIIONOKEHHS IOBEPXHOCTEN MOCTYNAKOIUX Ha 00paboTKy 3a-
TrOTOBOK, HECTAOMJIBHOCTH MEXaHUYECKUX CBOMCTB (TBEPAOCTH) UX MaTepuaa,
a TaKKe MPOrpecCUPYIOLIEro N3HOCa MHCTpYMEHTa. Pa3Hble cuibl pe3aHus (B
COUYETAaHUU 3a4ACTYIO C IEPEMEHHOMN KECTKOCThIO TEXHOJIOTHYECKON CUCTEMBI)
BBI3bIBAIOT pa3HblE YIPYrHe OTXKATUS MHCTPYMEHTA M 3arOTOBOK M 00pa3oBa-
HUE TOrPeIIHOCTEN UX 00pabOTKH.

VYnpyrue nepemenieHus: (0TKaTHs) KaKOro-11u00 3jeMeHTa TEXHOJIoruye-
CKOI CHUCTEMBI OOBIYHO pacCMaTPUBAIOT II0 HAIPABICHUIO HOpMaiu K oOpada-
THIBAEMOW MOBEPXHOCTH 3aroToBKA. OCHOBHOE BIMSHUE HA 3THU MEPEMEILCHUS
OKa3bIBACT COCTABILSIOIIAst CHJIBI pesaHus P,. llepemeiienne i-ro 3IeMeHTa

TEXHOJOTMYECKOU CUCTEMBI ); (MM) COCTABISET

rae J;, — JKEeCTKOCTh i-Tro 3JIeMEHTa TexHojorudecko cucrems! (H/mm). U3
3TOrO BBIPAXKEHUS CIEAYET, YTO JKECTKOCTh J; MpelcTaBisieT cOO0M OTHOILIE-

HHUEC CHUJIBI Py K IEpEMCILICHUIO y; B HAIIPpABJICHUHN ATOU CUJIBI.

UeM BbIIIE KECTKOCTh, TEM B MEHBIIIEH CTEIIEHU pearupyeT TEXHOJIOTH-
YyecKas CUCTEMa Ha M3MEHEHHE CHIIBI PE3aHUSI U TEM BBIIIE TOYHOCTh U MPOU3-
BOJAUTEIHLHOCTH 00paOOTKH.

XKecTKoCTh 371€EMEHTOB TEXHOJIOTUUYECKON CUCTEMbl B OOJBIIUHCTBE CIIY-
4aeB OMPEACIISIIOT SKCIIEPUMEHTANIBHO; )KECTKOCTh 3arOTOBOK MPOCTHIX (POopM U
HEKOTOPBIX HMHCTPYMEHTOB MOYKHO paccuuTaTh. JKECTKOCTh Y310B HOBBIX
ctankoB coctasiser 20000...100000 H/mm. JKecTKOCTb y3710B M3HOIIEHHBIX
WJIU pa3peryaupoBaHHbIX CTaHKOB cHUkaeTcs 10 10000 H/mwm.

Heo6xoauMo OTMETUTH, UTO yHpPYrue MEPEeMEIICHHs] 3JIEMEHTOB TEXHO-
JIOTUYECKOM CUCTEMBbI OT CUJI pe3aHusl MPOUCXOMST 32 CUET COOCTBEHHBIX Je-
dbopmanuii neranei, BXOAAIUX B 3Ty CUCTEMY, UX KOHTAKTHBIX Jepopmaruii
U ycTpaHeHus 3a30poB. [IpuueM yacto, Kak yke OTMeudaloch, mpeobiianaro-
IUMU MOTYT ObITh UMEHHO KOHTaKTHbBIE JIepopMaIliu.

JI71s1 pacueTHON OIIEHKH MOTPEIIHOCTH 00padOTKHU, BBI3BIBAEMOU YIIPYTH-
MU JepopMalsiMU TEXHOJIOTHYECKOM CUCTEMBI OT CHJI PE3aHMsl, paCCMOTPUM
CXeMy OTKaTUW WMHCTPYMEHTa W 3aroTOBKHU NpPU MNPOJOJILHOM ToueHuu. Ha
puc. 4.29, a noka3aHO MOJOKXEHUE 3arOTOBKHU, YCTAHOBJIEHHOW B MAaTPOHE M-
pen Hadaom o0paboTKy; 7., — 3a1aHHas TIyOuHa pesanus. B npouecce pesa-
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HUSI 3aTOTOBKA OTKMMAETCS Ha BEIUYUHY Y;, @ HHCTPYMEHT — Ha BEJIMUUHY ),
(puc. 4.29, 6). B pesynbpTaTe 5T0r0 riyOMHA PE3aHMsA YMEHBINAETCA C I, 10

3Ha4CHUS 7, ((akTndeckas riayOuHa pesanus). [t OTAENBHOrO CEUCHUS 3a-
TOTOBKHM MOKHO 3aIMCaTh

P P
Yy . Y
yl = 9 y2 = ’ (42)
J3ar JI/IHC

rac J sar — /KCECTKOCTb CHCTCMbI SaFOTOBKa—HanOH—H_IHI/IHI[eJ'II-;H]EJﬁ y3€I TO-

KapHOro CTaHka; J,,. — JKECTKOCTb CHCTEMBI

pesen—pesneaepxKaresib—
MIPOAOJIBHBIN CYIIIOPT.

tqu

Vs
-
|

Vi

a 7]

Puc. 4.29. Cxema oTxatuii pe3ua u 3aroTOBKU IIPH MPOI0JIBHOM TOUYEHUU

Panuanbhas cocrabnsitomas cuibl pezanus (H) onpenensercs mo gopmy-
e

_ X yyrn
P,=10C 1, S V'K ,,
rac Cp — IOCTOsAHHAA BCJIWYHHA; X, ), © — IOKA3aTC/IM CTCIICHU IIPH TJIYy-

oune 1y, , mogade S W CKOpOCTU pe3anust V'; K, — MONpaBOYHBINH KO uLy-

€HT, YUYUTHIBAIOIIUHN (DaKTUYECKHUE yCIOBUS 00paOOTKH.
O6o3naunm 10C,S"V"K , uepes C. Torna

P, =Clyg - (4.3)

IToncranss (4.3) B (4.2), a 3aTeM NOJyYEHHBIE BBIPAXKCHUS I y; U ),
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B (4.1), momyyaem

1),

3ar HUHC

IIpu npoOGHOM mokazarene x TOYHOI'O PELIEHUS 3TOr0 YpaBHEHUS OTHO-
CHTEIBHO 1y, HeT. [IpeHeOperas BIMsSHUCM YIPYTHX OTXKATHI HHCTPYMCHTA U

Lo -

3arOTOBKU Ha CUITy pe3aHus ¥ 00o3Havas f,,, — Lpax = Locr » TIOJIY4ACM CIIENYIO-
1iee NpUOIMKEHHOE ypaBHEHNE
1 1
_ X
ocT _Ctsaﬂ J + J : (44)
3ar HHC

3Hast pasHOCTb MEKIY HAWOOJIbIICH W HAMMEHBLIECH BEIUYMHAMH ..,

KOTOpas PaBHA MOJOBMHE JOIYCKa HA JUAMETP MOCTYNAIOMIMX Ha 00paboTKy
3ar0TOBOK, C IIOMOIIBIO 3TOr0 YPABHEHHUS MOXKHO ONPEAEIUTH IOIPEIIHOCTh
AMaMeTpa OOTOYEHHBIX 3arOTOBOK KaK yJIBOEHHYIO Da3HOCTb MEXKIY
HauOOJBIIEH ¥ HAUMEHBIICH BEIMYMHAMMU [ . . Takum 00pa3oM IOTrPENIHOCTb

ArnaMeTpa 3aroToBOK IIOCJIC TOYCHUA COCTAaBUT

Ay =2ty ~loer ) (4.5)
B cooTBetcTBUU ¢ ypaBHEeHHEM (4.4) 3anuiiem
e N N
O max Fimax J3ar JI/IHC ’
S N L
O min *imin J3ar JI/IHC

[ToacraBmnsst 3T BeipaxkeHus B (4.5), OKOHYATEIBHO Oy/IeM UMETh
tr — 1" L + L
3aAmax 380 min

J J,

3ar HUHC

A, =2C(

Haiinem umcineHHoe 3HaueHHEe A y [Ipennonoxum, 4TO BBITOJHIETCS
4epHOBOE O0TauMBaHUE 3aroToBoK M3 cramu 45 (o, =668 Mlla) tBepmo-

CIUTABHBIM PE3IIOM C TEOMETPUUYECKUMH mapamerpamu: ¢ =45°% y=10° A=

0°. IlorpemHocTh nuUaMeTpa 3aroTOBOK Iepe]l YEPHOBHIM OOTAYMBAHUEM —
4 mm. 3ananHas riuyOuna pesanns £, =2...4 MM, mogada S =0,5 MM/00, cKo-

pocthb pezanus V =100 m/muH. )KeCcTKOCTh 3JIEMEHTOB TEXHOJIOTHYSCKOU CH-
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cremsl J, . =J,.. =10000 H/Mwm. [Insg atux ycnosuit 00paboTku k03¢GGUeHT
C =370, nokazarens crenenu x =0,9. [lorpenrHocTs nruameTpa 3aroTOBOK IO-
CJI€ YEpPHOBOI'O O0TaYMBAHUS
1 1
+

10000 10000

Teneps NpeANoNIOKUM, YTO TOCJIE€ UYEPHOBOI'O BBIMOJHIECTCS YHUCTOBOE
o0TaurBaHUEe 3aroTOBOK. JlomycTHM, UYTO MOTPEUIHOCTh AUAMETpa 3aroTOBOK
nepej YMCTOBBIM oOTauMBaHUEM cocTaBiseT 1 mm. 3ananHas riayOuHa pesa-

A, =2-37o(40’9 —2079)( j=0,24 (Mm).

Hus 1., usmensercs ot 0,5 no 1 MM, nmoxaya cocrasiuset 0,2 MM/00, CKOPOCTh

pezanust — 150 m/MuH. OcTtanbHbie YCIOBUS 00PAa0OTKU OCTAIOTCSI TAKUMH XK€,
KaK U [PU YepHOBOM 00TauMBaHUM. J[Ji yCIOBUN YMCTOBOTO OOTauYUBaHUS KO-
sdpunment C =187. I[lorpemHocTh nUaMeTpa 3aroTOBOK IOCJIE YHMCTOBOTO
00TauMBaHUs COCTABUT
1 1
+
10000 10000

PaccMoTpeHHbIE MpUMeEpBl MOKA3bIBAIOT, YTO NpHU 00pabOTKE pe3aHHeM
MIPOUCXOIUT KOMMPOBAHUE MOIPEUTHOCTEN MOCTYMAIIMX HAa 00paboTKy 3aro-
TOBOK. [lorpemnoctyt 00pabOTKK 3aroTOBOK OT YOPYTUX Aedopmaluii TeXHO-
JIOTUYECKOM CHCTEMBI OT CHJI PE3aHUsI MOT'YT JOCTUraTh 3HAYUTEIbHBIX BEJIU-
yuH. Haumboiiee CylIeCTBEHHBIMH 3TH TMOTPEIIHOCTH OKAa3bIBAIOTCSA IMPHU BbI-
MOJTHEHUU YEPHOBBIX MEPEXOJ0B; MPH MOCIETYIONIUX YUCTOBBIX IMEpexoaax
OHHU MOTYT OBITh MHOTOKPATHO YMEHBIIICHBI.

Bwmecte ¢ TeM, npu 00pabOTKe 3aroTOBOK Majoil *ECTKOCTH (Haxe Mpu
UX BBICOKON TOYHOCTH mepes; 00pabOTKOW) MOTYT BO3HUKATh 3HAUYMUTENIbHBIC
MOrpeiHocTd (GOpMbl, 0OOYCIOBICHHBIE MX YNPYTUMU OTKATUSIMU TOJ BO3-
nericteueM cuil pezanus. Hampumep, npu oO0TauMBaHWU KOHCOJIBHO 3aKpemn-
JIEHHOH B MaTpPOHE 3aroTOBKHU HexkecTkoro Bajia (puc. 4.30, a) ona npuoOpera-
eT popmy KyOuueckoil napadosibl. Haubosnbiiee oTxatue (mporud) uMeeT Me-
CTO Ha IIPaBOM KOHIIE€ 3aTOTOBKU:

A, :2-187(10’9 —0,50’9)( j:0,035 (Mm).

_AL
max 3T >
rae / — BBUIET 3arOTOBKH; £ — MOJYJIb IPOJIOILHON YIPYTrOCTH MaTepHala 3a-
roToBKH; / — MOMEHT MHEPIIUHU €€ MmonepeyHoro cedeHus. [Ipu oOdraunBaHum
3arOTOBKM HEXECTKOTO Bajla, YCTaHOBJIEHHOro Ha IieHTpbl (puc. 4.30, 0),
HanOOJIbIlIeEe OTXKATHE UMEET MECTO TTOCPEMHE 3arOTOBKH

ySHF
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_ PP
mx  ASE]’
rie [ — ee mouHa. dopMa 3arOTOBKM B 3TOM ClIydae TaKKe COOTBETCTBYET
dbopme KyOudeckoii mapadoibl.

ysar

V - — Y . L .
\
AR
]
-5
a
< l =
g e AT A SR
-5

Puc. 4.30. Cxembl 006pa3oBaHus MOTPEUTHOCTEH POPMBI TOBEPXHOCTEN
3aroTOBOK M3-3a UX MPOTHO0B MpU 00TauMBAHUN

[Ipu 06paboTKe MAIOKECTKUX 3arOTOBOK, MOTPEUTHOCTH OT UX YHPYTHX
OTXKAaTUH MO Mepe YBEJIMUYEHUS 4yuciaa pabouyux XOAOB MOTYT HE TOJBKO HE
YMEHbIIAThCSA, HO U Bo3pactarb. Ha puc. 4.31 nmokasaHa cxema BO3pacTaHUs
nmorpenrHocTei GOpMbI 3arOTOBKHA MaJIOKECTKOTO Bayia MPHU KPYriaoMm mutudgo-
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BaHUM C MOCTOSHHOM MoJadel Kpyra Ha INTyOMHY C yBEJIWYEHHMEM 4YHCIIA €r0
pabouux X0A0B. 3a/laHHbIE MO JUMOY CTaHKa M0Jauu Ha TIyOUHY MPHU MEPBOM
¥ BTOPOM XOJaX 0003HAYEHBI f1,,, U b, (L1500 =15,,,), @ HOTPEIIHOCTH (HOp-

MBI 3aTOTOBKHU IIOCJIE 9TUX XOJIO0B — Ut . F3-3a oOpasoBanus morpemn-

thCT

HOCTEH ()OpMBI 3arOTOBKHU IIOCIE MEPBOTO XOAA f,., BTOPOHl X0x OynIeT BbI-
4 —_—

HOJIHATBCS HE C Ly, & ly, =lh + 1. ITO TIPUBEET K YBEITUYCHHIO CHIIBI

P, (110 CPaBHCHHUIO € €€ 3HAYCHUEM IIPU [IEPBOM XO/I¢) U IOTrPEIIHOCTH (OPMBI

3arOTOBKH 10 fp, ., > oo - TaKHUM 00pa3oM, IO MEpe yBEJIMYEHHUs Yucia padbo-

YUX XOJOB HUIM(OBATBLHOIO Kpyra IMOrPEIIHOCTH (OpPMBI 3arOTOBKH OyIyT
HapacTaTh. JlJi1 yMEHbIIEHHS TOTPEITHOCTH (POPMBI 3aTOTOBKH B 3TOM Cllydae
HEOOXOJMMO CHUXATh MoJady Ha TIyOMHY MPU KaXKJAOM CIEAYIOUIEM XOJe O
CPAaBHEHMIO C €€ 3HaYEHUEM Ha MpeAbIAYLIEM XO0J/I€ Ha BEIMYUHY, PEBBIIIAL0-
IIYI0 NPOTru0 3ar0TOBKU IPH €T0 BBHIOJTHEHUU.

Puc. 4.31. Cxema yBenuueHus IOTPEHIHOCTH (POPMBI 3arOTOBKU Bajia
MIPU KPYTJIOM IIIM(OBAHNU C TIOCTOSHHON Molauel Kpyra Ha riryOuHy

Bo MHorux cinydasix ynpyrue oTxaTus 3JE€MEHTOB T€XHOJIOTUYECKOUN cH-
CTEMBI 3aBHUCST OT UX B3aMMHOI'0 PACIOJIOXKEHUS, KOTOPOE U3MEHSIETCSA B MPO-
necce oOpabotku. Ha puc. 4.32 cxemMaTUYHO MOKa3aHbl yNPYrUe OTKATHUS
AJIEMEHTOB TEXHOJOTMYECKON CHUCTeMbl MpU OOTauYMBAaHWUU 3aroTOBKU Baja,
YCTaHOBJIEHHOW Ha HEeHTpbl. Korga pesen HaXOIUTCSA B KpaHEM MPAaBOM IIO-
JIOKCHUH CHId P, LEITMKOM BOCIPHHUMACTCS LICHTPOM 3aiHed 0abku u OH
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MMEET HamOounbllee OTXKATUE Y, . lIpym >TOM oTkaTus LEHTpa nepeaHen
max

0abku W 3aroTOBKHM paBHBI HyII0. [Ipu mepemerieHun pesla BJIEBO OTKATHUE

LIeHTpa 3a/iHeil 60a0Ku yMeHbIIaeTcs, a IeHTpa nepeaHel 6abku Bo3pacTaeT U

JOCTUraeT HauOOJNBIIEro 3HAYEHUs V. B KpallHEM JIEBOM IOJIOKEHUU Pe3-
max

na. B aToM nonoxenuu cuia Py MOJHOCTBIO BOCIIPMHHUMACTCA LCHTPOM IIC-

peaHeil 6a0ku M OTKaTUA LEHTpa 3aHell 0a0KM U 3arOoTOBKU PaBHBI HYIIIO.
Kak ormeuanocsk Bblle, HAMOOJBIIEE OTKATHE 3aTOTOBKHA ), MMEET MECTO
max

TOTJIa, KOTJ]a pe3ell HaXOUTCs TocpearHe 3aroToBK. OTKAaTHsI HHCTPYMEHTA
C CyNIIOPTOM Y. TIpU 00pabOTKE HE N3MEHSIOTCS.

|

) -
) 30 max

nyiLr

max

.) ¢ uuc

-

Puc. 4.32. Cxema 0TKaTUH 3IIEMEHTOB TEXHOJIOTUYECKOI CUCTEMBI
pu 00TauyMBaHUM 3arOTOBKH Bayia
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Tak kak ynpyrue OTKaTHs 3JIEMEHTOB TEXHOJIOTMYECKOW cucTteMbl (3a
UCKJIIOYEHUEM HWHCTPYMEHTA) OKa3bIBaIOTCS MEPEMEHHBIMU MO JJInHE o0pa-
00TKH, TO ATO oOycraBiIMBaeT oOpa3oBaHHUE HE TOJILKO MOTPEIIHOCTEH aua-
MeTpa, HO U morpemHocTel Gopmbl 00pabOTaHHON MOBEPXHOCTHU 3arOTOBOK.
[Ipuuem opma 3TOM MOBEPXHOCTH 3aBUCUT OT COOTHOLIEHUU MEXIY YOPYTrH-
MU OTXKATUSMU (PKECTKOCTHIO) 3JIEMEHTOB TEXHOJOrM4Yeckoil cucreMbl. Ecnu,
HanpUMep, >KECTKOCTb 3arOTOBKH CYIIECTBEHHO IPEBBIIIAET KECTKOCTh LIEH-
TPOB, TO €€ 0Opa3yrolias oka3zblBaeTcsa BOrHyToM. I[Ipu oOpatHOM cooTHoIIe-
HUU KECTKOCTEH OHAa CTAaHOBUTCA BhIMYyKI0OM (puc. 4.30, 6).

B uenom, norpemnoctu o0pabOTKU 3ar0TOBOK, OOYCIIOBJIEHHBIE YIPYTHU-
MU AedopMalMsIMU TEXHOJOTUYECKONW CHCTEMBbl OT CHJI pe3aHHsi, MOTYT CO-
ctaBysATh OT 20 10 80 % OT CyMMapHOW NOTPEIIHOCTH.

JUIsl CHUJKEHUS 3TUX MOTPeIIHOCTe He0OX0IUMO, IPEXK]IE BCEro, MOBbI-
11aTh )KECTKOCTb TEXHOJIOTMYECKOW CUCTEMBI, YTO MOXKET OBITh IOCTUTHYTO:

® [IPUMEHEHUEM JOMOJHUTEIBHBIX OMOP AJI1 3arOTOBOK M HHCTPY-
MEHTOB (JIFOHETOB, KOHIYKTOPHBIX BTYJIOK U T. I1.);

e (ukcanuedl HENOABMXKHBIX (Mpu oOpabOTKe) y310B CTaHKa Ha
HaIpaBJISIOLIUX;

® CO3J]aHUMEM HATATOB B IMOJIIMITHUKAX KAYEHUs LINUHACIBHBIX Y3-
JI0B;

® YMEHBIICHHUEM YHCIA CTBIKOB JETaJed B NPUCIOCOOJEHUAX IJIs
YCTaHOBKH 3arOTOBOK M HHCTPYMEHTA.

JpyruM myTeM COKpallleHUsl pacCMaTpUBAaEMbIX MOTPEITHOCTENR 00paboT-
KM 3arOTOBOK SIBJISIETCSI MCIOJB30BAHME HAa CTAaHKAX CUCTEM aBTOMATHYECKOIO
yIpaBJIeHUs. YTPaBIsAs NoJa4deil 1o Mepe U3MEHEHUs IPUIyCKa Ha 00paboTKy
U TBEPAOCTH 3arOTOBOK, TAKHE CHCTEMbI IMO3BOJISIIOT CTAOMIM3UPOBATH CHITY
pe3aHus U yIPYIrHe OTKATUS B TEXHOJOTHUECKOU CHCTEME.

brok-cxema cucTteMbl aBTOMAaTHUECKOTO YIIpaBJIEHUS MO ayeil Ha BepTH-
KaJIbHO-(ppe3epHOM CTaHKe, pa3zpaboTaHHOMN o/J1 PYKOBOJICTBOM
npo¢. b.C. banakmuna, nokasana Ha puc. 4.33. Jlatuuk [ n3mepser cuny P,
JTEUCTBYIOIIYIO IO HOpMaJIM K (pe3epyemMoit TIIOCKOCTH. DIEKTPUIECKUN CHUT-
HaJI OT IaTYMKA YEPe3 yCUIUTENb NOoNajgaeT B cpaBHuBaromiee ycrpouctso CC,
B KOTOPOM OH COITOCTABJISIETCSI C CUTHAJIOM 3aJIal0IIEro yCcTpoicTBa 3Y, COOT-
BETCTBYIOILIMM YCTAaHOBJICHHOW 3apaHee BEIMYHUHE me. Curnan paccoriaco-

BaHMs W3 CPABHUBAIOUIETO YCTPOMCTBA MOCTYMAET B PETYIHUPYIOIIEE YCTPOii-
ctBo PO, xoTopoe yrpaBisieT 4uciIioM 00OpPOTOB 3JEKTPOJBUraTeNsl MOCTOSH-
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HOT'O TOKa, OCYIIECTBIIAIOLIEro nmoxady. Takum obpasom, eciu P, >P. | 10

3a1

nojaya yMeHslnaercs, ecnu P. < P, | To OHa BO3pacTaer.
3a1

Puc. 4.33. biiok-cxeMa cucTeMbl aBTOMaTH4YECKOTO YIIPABICHUS

nojlauell Ha BePTUKAIbHO-(PPE3ePHOM CTAHKE

Hcnonb3oBaHrWe CHCTEM aBTOMATHYECKOrO YIPABJICHHS MOJAYEH HA Me-
TAJUIOPEXKYIINX CTAHKAX MO3BOJIET B HECKOJIBKO pPa3 CHU3UTH MOTPEUIHOCTH
OT ynpyrux aedopManuii TEXHOJIOTMYECKOM CUCTEMBbI OT CHJI PE3aHUs U OJTHO-
BPEMEHHO CYIIECTBEHHO YBEJIHMUYUTh MPOU3BOJUTEIBHOCTh 00pabOTKHU 3aroTo-
BOK. OCHOBHBIM HEIOCTAaTKOM TAKHX CUCTEM SBJISECTCS MEPEMEHHAsA LIEPOXO-
BaTOCTh 00pa0OTaHHON MOBEPXHOCTH, MOATOMY MX UCIOJIb30BaHUE MPU OKOH-
yaTeabHOM 00paboTKe 3arOTOBOK OKAa3bIBAETCS HEIOMYCTUMBIM.

JIsi CHUKEHHUSI MOTPENTHOCTE OT ynpyrux aedopManuii TeXHOJOTH4Ye-
CKOW CHCTEMBI OT CHJI pe3aHusi 00pabOTKy ¢ MEepeMEeHHOH Mojayell MOKHO
OCYIIECTBIIATh U HA OOBIYHBIX CTaHKaX, 0c0OeHHO Ha ctaHkax ¢ YIIY. Hanpu-
MEp, Ha TOKApHBIX CTAaHKaX TOYECHHE C NEPEMEHHOM I0JAa4eil MO3BOJSET
YMEHBIINUTH NOTPEITHOCTH (DOPMBI 3arOTOBOK HEKECTKUX BaJIOB.

Ha crankax ¢ YIIY norpemHoctu oT ynpyrux aedopmanuii T€XHOIOTH-
YECKOM CUCTEMBI OT CHJI PE€3aHHSI MOXKHO CHU3HUTH TAKXKE MYyTEM INPEIUCKAKE-
HHUSI TPAEKTOPUU MEPEMENIEHUS PEXKYIIETO HHCTPYMEHTA.

3HAUYUTENIBHO COKPATUThH MOTPELUIHOCTH PAcCMaTPUBAEMOI'O BUAa MOXHO,
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UCIOJIb3Ysl OECIEHTPOBbIE METOJbl 00paboTKM (OecLeHTpoBOE TOUeHHE, Oec-
LEHTpoBOE HuTHM(oBaHuE U T. 1.). [Ipy 3THUX MeTogax Aake IPpU OUYE€Hb HU3KOM
KECTKOCTH 3arOTOBOK MOXXET OBITh JTOCTUTHYTA BBICOKAas TOYHOCTH 00paboT-
ku. Tak, OecrieHTpoBoe HITM(OBAHUE MPYTKOB OOECHEYMBAET TOYHOCTH MX
JIuameTpa, cooTBeTcTByrOIy0 /7' 517 6.

4.2.1.3. U3HOC pesKyliero HHCTPyMeHTa

[Ipu oGpaboTke pe3aHHeM HEU30EKEH H3HOC PEXKYIIEr0 WHCTPYMEHTA.
[Ipu yncToBOW 00pabOTKE M3HOC MPOMUCXOAUT MO €ro 3aJHeW MOBEPXHOCTH
(puc. 4.34, a), 94TO MOCTENEHHO OTJAJSET PEKYIIYI0 KPOMKY OT 3arOTOBKHU.
CrnenctBueM 3Toro sBIseTCS 00pa3oBaHUE MOTPEIIHOCTENH pa3MepoB U (HOPMBI
00paboTaHHBIX MOBEPXHOCTEH 3arOTOBOK.

Pa3mepHbIii M3HOC MHCTPYMEHTOB OMNPEIENSAIOT M0 HOpMaiu K oOpabo-
TaHHOM IOBEPXHOCTU. XapaKTepHas 3aBUCUMOCTb Pa3MEPHOI0 M3HOCA HH-
CTpPYMEHTa OT IIyTH pe3aHus N0Ka3aHa Ha puc. 4.34, 6. Ha yuactke /; (ydacTox

HA4aJIbHOTO M3HOCA) U3HOC OOJiee MHTEHCUBEH, YEM HAa y4acTKe /, HOpMallb-

HOI'0 M3HOCA, KOTOPBIA SABJIAETCS IPAKTUYECKU NpsIMOIMHEHHbIM. Ha ydacTke
[; (y4acTok KaTacTpo()MUECKOr0 H3HOCA) U3HOC HaMOOJIee HHTCHCUBEH MU

OBICTPO MPUBOAUT K PA3pPYLICHUIO PEXYLIETO HHCTPYMEHTA.

IIyts pe3anus
[, L, l;

a 0

Puc. 4.34. K pacuety pasmMepHOro u3Hoca HHCTPyMEHTa

NHTEeHCMBHOCTh pa3MepHOro HM3HOCa (CKOPOCTh HM3HOCA) HA Y4YACTKE
HOPMAaJIbHOTO U3HOCA XapaKTEPU3YETCsS OTHOUIEHUEM
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rae W, — pasmepHsblil u3HOC (MKM), IPUOOPETEHHBIH HHCTPYMEHTOM Ha IyTH
[, (m). g pacueTra pa3MEpHOro U3HOCA MHCTPYMEHTA OOIIYI0 KpUBYIO H3HOCA
3aMEHSIOT NpsAMOM aa. OHa OTCEKaeT Ha ocHu opAuHaT oTpe3ok M . Oty Benu-
YHHY Ha3bIBaIOT HAYaJIbHBIM HM3HOCOM W BBIPAXKAIOT B MKM. 3Has BEITUYHHBI
U, u U, , moxHO HaliTu pa3mepHblil u3Hoc M (Mkm) Ha nyTu pesanus L (M)
U3 COOTHOUICHUS:
NU=un,6+u,L,
[Ipu Touenun anvHa MyTH pe3anus L (M) cocTaBisieT
DI
L=———,
1000S
rne D,/ — COOTBETCTBEHHO IUAMETP U JJIMHA 00padaThIBAEMON MOBEPXHOCTH

3aroTOBKH, MM; S - 1mojada, Mm/00.
[Ipu cTporanuu qyuHa myTH pe3anus L (M) ompexaensercs o Gopmye:
I /B ,
1000S
rne [,B — COOTBETCTBEHHO /JIMHA W INIMpPWUHA 3arOTOBKH, MM; S — Toja-
ya, MM/IB.X.
Takum oOpa3om, pu TOYECHUU pa3MEPHBIA U3HOC UHCTPYMEHTA:

- +u, L.
10005
IIPU CTPOTAHUU:
= +u,—2_
1000S

HMuTencuBHOCTD M3HOCA M, 3aBHCHT OT MeTOJa 00pabOTKH, MaTEpUAIOB

3arOTOBKM M PEXYIIErO0 MHCTPYMEHTA, €r0 T€OMETPUUYECKHUX IapaMeTpPOB H
pPEXKUMOB pe3aHusi (CKOPOCTU pe3aHus U mnojauu). ['nmyOunHa pe3anust cinabo
BJIMSIET HA UHTEHCUBHOCTh U3HOCA.

Hekoropsle nanHble 10 CTOMKOCTH U MHTEHCUBHOCTH M3HOca M, pe3nos
MIPY YUCTOBOM TOUYEHHUM M PACTAYMBAHUM 3arOTOBOK U3 PA3IMYHBIX MaTepua-
JIOB IpUBEJICHbI B Tabnuie 4.4.
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Taonua 4.4

Peoicumvt uucmosoco mouenus u pacmavuéanus, CMouKoCms pe3yos
(npu Rz =10 mxm) u unmeHcusHoCcmv ux usHOCa
(no oannvim A.A. Mamanuna)

Pexxumbl pezanus

Cko- . WuTen-
Marepuan CroiikocCThb B
OobpabarbiBae- poctb | Ilomaua | I'myOGuna CUBHOCTb
MBI MaTepHual HHETPY- pe3aHus S, pe3anus MeTpax tyt M3HOCa,
MEHTa pe3aHus
V, MM/00 t, MM MKM/KM
M/MHH
Cranu yraepo- T30K4 100-180 0,04- |0,1...0,3 12500 6,5
JIUCTBIE KOH- Dnsoop 550-600 0,08 25000 3,0
CTPYKLMOHHbBIE 0,04-
KauyeCTBEHHEIE 0,06
Cranu xoH- T30K4 120-180 0,04- |0,1...0,3 20000 4,7
CTPYKLIMOHHBIE Onsbop | 450-500 0,08
JIETHPOBAHHbIE 0,04-
0,06
Cranu BBICOKO- T30K4 80-120 0,02- |0,1...0,2 11000 6,5
JIETHPOBaHHbIE Onsbop | 200-220 0,04 15500 3,0
KOPO3HOHHO-
CTOMKHE, XKapo-
CTOMKHE U XKa-
pOTIpOYHbIE
CranpHoe nH- T30K4 100-160 0,04- 1|0,1...0,3 7000 8,5
ThE Onsbop | 200-230 0,06 12500 7,0
Cranu KoH- T30K4 120-180 0,04- |0,1...0,3 8000 8,5
CTPYKLIMOHHBIE Onsbop | 350-400 0,08 15000 4,5
yJIy4lICHHBIE 0,04-
(HRC, 26-30) 0,06
Cranu KoH- T30K4 70-150 0,02- 10,1...0,2 7000 10
CTPYKLIMOHHBIE Onb00p 300-350 0,05 21000 5,0
3aKaJICHHbIS 0,02-
(HRC,40-50) 0,04
UyryH cepbii BK3M 80-160 0,04- 0,1...0,3 18000 5,2
0,08
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HauvanbsHbIM W3HOC I/IH TBEPAOCINIABHBIX PE3UOB IMIPH YMCTOBOM TCUCHUHU

U PAcTauYMBAHMM 3arOTOBOK M3 YIJIEPOJUCTBHIX M JIESTUPOBAHHBIX CTaJle U ce-
poro yyryHa coctasisier 2....10 Mkm.

[Ipu 0OpaboTKe KpyHHBIX 3arOTOBOK pa3MEpHbIA U3HOC MPUBOJUT K IMO-
rpemHocTsIM (popmbl ux noBepxHocTel. [Ipu 06padoTke HEOOIBIIMX 3ar0TO-
BOK MOTPEMIHOCTU (DOPMBI MX TOBEPXHOCTEN OOBIYHO MaJjibl. PasmepHbIil H3HOC
B 9TOM CJy4yae MPOSIBISETCA B HENPEPHIBHOM YBEJIWYEHUU WM YMEHbIICHUU
pa3MepoB 3aroTOBOK B MMapTHUH.

[Ipennonoxxum, 4TO MPOU3BOJUTCA YHUCTOBOE OOTaUMBAaHUE 3aTOTOBKH U3
cranu 45 ¢ HapyxHbIM nquametpom D =200 MM u muxoi /=400 mm. O6pa-
O0oTka Begetcs pesuoM u3 TBepaoro cmiaBa T30K4 mpu ckopocTu pe3aHus
V=150 m/mMua u momaue S =0,06 mm/06. U3 tabmunsl 4.4 HaAXOAUM, YTO
H,=6,5 mxm/kmM=0,0065 Mxm/M. Hauvanssblii usHoc M, npumem paBHBIM

5 mxM. PazMepHsIit n3HOC pe3na mpu 00paboTKe 3arOTOBKU COCTaBUT
3,14-200-400
1000-0,06

U TIPUBEJIET K KOHYCHOCTH 00paboTaHHON OBEPXHOCTH, paBHOW U .

Teneps mpeAnoNoKUM, YTO MPU TAKUX KE YCIOBUSX 00TauUBAETCA IMap-
TUS HEOOJIBIIKUX 3aroToBOK U3 ctanu 45. /luamerp o0TaunBaemMoil MOBEPXHO-
ctu D =30 mm, mmuHa /=40 mm. O6vem maptum 7 =100 mt. Onpenenum
yBEJIMYEHUE IUaMeTpa MOCIeHENH 3ar0OTOBKH, Iojaras, 4To BCsl MapTHs 3aro-
TOBOK 00pabartbiBaeTcsi 6€3 MOJAHACTPOUKU MHCTpYyMeHTa. B aToM ciiydae pas-
MEpHBIN U3HOC UHCTPYMEHTA COCTABUT:
3,14-30-40-100

1000- 0,06

JluameTp mocienHed 3arotopku Bo3pacret Ha 21 =92 (mxm).

JIns CHMKEHMS TOTPENIHOCTe 00pabOTKM OT pa3MEpPHOr0 M3HOCA JIe3-
BUMHOIO PEKYIIEr0 HHCTPYMEHTa HE0OX0AUMO:

N =5+0,0065 ~ 32 (MKM)

N =5+0,0065

~ 46 (MKM).

® [IOBBIIIATHh KaY€CTBO MHCTPYMEHTA MyTeM HMCIOJIb30BaHUs 3Pdek-
TUBHBIX METOJIOB €0 3aTAYMBAHUS, HAHECEHUS N3HOCOCTOMKUX MO-
KPBITUA, IPUMEHEHUS JPYTUX METOIOB YIIPOYHEHUS;
® ONTUMH3UPOBATH PEKUMBI PE3AHUS U TEOMETPHUIO HHCTPYMEHTA;
e ucnoab30BaTh Beicok0dpdexTuBHbie COTC 1 cnoco0bl UX 10CTaB-
KU B 30HY pPE3aHUs.
3HAUYUTENIbHO CHU3UTh PacCMaTpUBaeMble MOTPELUIHOCTH 0OpaOOTKHU MO3-
BOJISIET IEPUOANYECKAsI IOIHACTPOMKA PEKYIIEr0 UHCTPYMEHTA.
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[Ipu oOTaunBaHuM, paCTaYMBAHUM U CTPOTAHUU Pa3MEPHBIM U3HOC U CO-
OTBETCTBYIOIIME MOTPEIIHOCTH 00PaOOTKH MOKHO CYIECTBEHHO YMEHBIIUTD,
UCIIONIB3YSl PE3lbl C IIMPOKOM BCIOMOTATEIBHOM pexXyIlleil KpoMKOW (TuIia
pe3nioB B.A. Kosnecosa). Takue pesiibl paboTaroT ¢ OOJbIIMMH MTOa4aMH, YTO
COKpalaeT IyTh PE3aHus, a, 3HAUYNUT, U UX PA3MEPHBIN U3HOC.

[Ipu mmudoBaHuM BIKMSAHHE PA3MEPHOTO M3HOCA Kpyra Ha MOrPEIHOCTH
o0pabaTbiBaeMOil 3aroTOBKM KOMIIEHCUPYIOT OOBIYHO €ro MepUOJUYECKOM
npaBKoW. MHTEHCMBHOCTh M3HOCAa Kpyra 3aBUCUT OT ero auamerpa. Kpyru
OOJBIIOr0 JUaMeTpa, MPUMEHSEMbIE MPU KPYTJIOM HAPYKHOM HUIM(OBAHUH,
W3HAIIMBAIOTCS MEIJIEHHEE, Ye€M KpPYI'H, HCIOJb3yeMbl€ IPU BHYTPEHHEM
UM OBAHUH.

Ecniu npu xpyrioMm HapyKHOM HUIM(DOBAHMM KpYyr TMpPaBAT depes
15...20 muH, TO, HapUMeEp, HA BHYTPUIUIH(POBAIBHBIX aBTOMATaxX €ro MpaBsT
npu 00paboTKe Ka)xA0W 3aroToBKU. B psije ciiydaeB nmpaBKy Kpyra OCyIIEeCTB-
JSIIOT HENpPephIBHO. BhICoKkas TOUHOCTH 00pabOTKU MpH ITOM 00eCIeunBaeTCs
3a CYET NPUMEHEHHUS CPEJICTB AKTUBHOTO KOHTPOJISL.

4.2.1.4. TemneparypHble 1epopManuM TEXHOJOTHIECKOH CUCTEMBI

B npouiecce 00pabOTKM pe3aHUEM 3JIEMEHThl TEXHOJOIMYECKOM CHCTEMBbI
HarpeBaroTcsi. OCHOBHBIM MCTOYHUKOM TeIlIa SIBJIIETCS MeXaHU4YecKasi paboTa,
3aTpadrBaeMas Ha Mpolecc pe3aHusi, u paboTa, pacxojayemas Ha MPeodoJICHHE
CUJI TPEHUS, BOSHUKAIOIIMX Ha KOHTAKTaX JIBHXKYIIUXCA nAeTalied ctaHka. K
3TOMY J00aBISIETCS TEIUIO0, BBIACISIONIEECS B THAPABIMYECKUX U DJICKTpUYE-
CKHMX CHUCTEMaXxX CTaHKa, a TaK)Ke TEIUI0, MOCTYIAaIIee OT BHEIIHUX UCTOYHHU-
KOB (MOOJU30CTH PACMHOJOKEHHBIX CTAHKOB, HArpeBaTEIbHBIX YCTPOMCTB M
T. 1.) B pe3ynbTaTe HarpeBa 3JE€MEHTHI TEXHOJOTMYECKOW CUCTEMBI YNPYTo
neopMUPYIOTCS, YTO HApyIIAaeT MPAaBUIBHOCTh UX MOJOXKEHUS U JBUXKCHUS U
MPUBOJUT K 00PA30BaHUIO MOTPEUTHOCTEN 00pabOTKHM 3ar0TOBOK, KOTOPhIE MO-
ryt pocturath 30...40 % oT cymMMapHOI NOTPEUIHOCTH.

Temnepatyphble gedpopmanuu ctanka. Harpes ctaHka npoucxoauT OT
BCEX yKa3aHHBIX HICTOUHHUKOB TEILJIA U SBJISIETCS HEPABHOMEPHBIM.

Temneparypa B pa3iM4HbIX TOYKAX CTAaHUHBI MOKET U3MEHSTHCS B Mpe-
nenax 10 °C u 6onee. B 3TUX yCI0OBHUSAX CTaHUHBI YIPYTo 1ehOPMUPYIOTCA U
TEPSIOT MPaBUIBHYIO (POPMY, UTO HApPYIIAET TOUHOCTh PACIOIOKEHUSI CMOH-
TUPOBAHHBIX HA HEW OCHOBHBIX YACTEW CTAHKA.

OnHUM K3 OCHOBHBIX MCTOYHMKOB TEIIA B CTAHKE SIBJISCTCS IUIMUH]IEIb-
Has OaOka. TemnepaTypa B pa3nuMyHBIX TOUKax Kopmyca 0aOKu M3MEHSIETCS B
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npeaenax 10...50 °C. Haubosee BbicOKasi TeMmreparypa HaOJ0aeTcsi B Me-
CTax PacMoJIO0KEeHUS MOAMIUIHUKOB IMUHES U OBICTPOXOIHBIX BaJIOB. Tem-
neparypa mnuHaens U BajaoB oka3biBaeTca Ha 30...40 % Bblllle cpelHEN TeM-
neparypsl Kopmyca 0a0ku. Harpes mmnunaensHoit 6abku BieyeT 3a coOoi u3-
MEHEHHUE TOJIOKEeHMs wnuHaens. Hanpumep, MINHUHIETb TOKAPHOTO CTaHKa
MOKET CMEIIAThCSl B TOPU3OHTAIBHOW M BEPTUKAIBHOW MIIOCKOCTSAX Ha He-
CKOJIBKO COTBIX foJjieil MM. CyIlleCTBEHHBIMH MOTYT ObITh U OCEBbIE TEMIEpa-
TypHble AepopManuu mwnuHaens. Eciu gpukcanus mnuHaens TOkapHOro CTaH-
Ka OT OCEBOIr0 MEepeMEeLIEHUsI OCYLIECTBIEHA Y 3aIHET0 MOJIIUIHUKA, TO TPH
JUTMHE IMUAHASAS L W pa3HOCTH TeMIepaTyp MEXIy HUM U Koprycom Af
0CEBOE MepeMENIeHUE IIMUHENS COCTABUT:

AL = aLAt,

rae o — ko3P UIMEHT JIMHEHHOTO paclIMpeHus Matepuana mmnuuaens. [pu-
HaB L =800 mm, Ar=10°C, o =0,000012 1/°C, momyuum Al =0,1 mm, T. €.
CMEIIICHUE TMEPEIHEr0 KOHIA MIMUHAECS OKa3bIBAETCS CYIIECTBEHHBIM U MO-
ET BbI3BaTh 3aMETHBIE MOTPEIIHOCTH OOpabOTKU 3aroTOBOK, €CIIU 3TO CMe-
LIIEHUE HE KOMIIEHCUPOBATh NIEPUOAUYECKON II0JTHACTPOUKON UHCTPYMEHTA.

3HauMTeNIbHBIE TEMIEPATypHbIE JepopMalliu MOTYT MpeTepreBaTh BUH-
Thl TOAauu. B pe3ynbTaTe 3TUX Negopmaliuil MOSIBISIOTCS MOTPEIIHOCTH 11ara
BUHTOB M TOTPEHIHOCTH O0OpabOTKU 3aroTOBOK, KOTOPHIE MOTYT JOCTUTATh
0,03...0,05 mm.

HarpeB cTanka u ero oxJiaxkJieHHe IMOCJ€e MPEeKpalleHus: padoThl MPOUC-
xoauT nocreneHHo. Ha puc. 4.35 npuBeneHbl 3aBUCUMOCTH TEMIEPATYPHBIX
CMEIIEHUI KOHIIA MITMUHJIENsI TOKAPHOTO CTaHKa OT BPEeMEHU padOThl U MOCIIe-
OYIOLIETO OXJIAXKAEHHUs. VI3 HEro BUJHO, YTO HACTYIUIEHUE MOMEHTA TEIJIOBOTO
paBHOBeCHS CTaHKa (KOrja MPUTOK TeIja OT BCEX MCTOYHUKOB PaBEH €ro OT-
TOKY B OKPY’KaIOIIYI Cpelly) MPOUCXOJIUT TOJIBKO MOciie 5 4acoB palOTHI.
CwmenieHue KOHIIA MIMUHAEIS TPU 3TOM B BEPTUKAJIBHOU MIOCKOCTH 1OCTUTAeT
0,048 MM, a B ropuzoHTaiibHOM — 0,011 MM. OxJnaxkieHUe CTaHKA WUJIET 3HAYM-
TEJIbHO MEJJIEHHEE, YEM HArpeB.

YMeHbllleHUsT TeMIepaTypHbIX JegopMaliuii CTAHKOB U COOTBETCTBYIO-
[IUX MOrpeHocTell 00pabOTKK T0OMBAIOTCS CIEAYIONIUM 00pa3oM:

® Co3JaHMEM HauboJee CUMMETPUYHBIX KOHCTPYKIIMI CTaHKOB, MC-
KITFOYAIOIINX TEMIIEPAaTypHBIC MedopMaIiuy u3ruoa;

® JCIOJIb30BAHUEM MPUHYJUTEIBHOIO OXJIAXKJIECHUS OTACIbHBIX 4a-
CTel CTaHKOB (IIMUHAENEH, XOA0BbIX BUHTOB);
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Harpep  OxnaxneHue
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Puc. 4.35. 3aBucuMOCTH TeMIIepaTypHBIX CMEIIEHUI KOHIIa IIUHAEISA TOKapHOIO

CTaHKa OT BpeMEHH Harpea (paboThl) U oxJaxaeHus [2]:
a — B BEPTUKAJIBHOU TIOCKOCTH; O — B TOPU30HTAIBHOM TNIOCKOCTH

® NPUMEHEHHEM MaTepHhayia ¢ MajabiM KO3(PPUIHUEHTOM JTUHEHHOTO
pacuiupeHuss (HampuMep, CTAHWHBI BBICOKOTOYHBIX CTAaHKOB BbI-

MOJIHSIOT U3 TPAHUTA);

e ocHameHnueM ctaHkoB ¢ YIIY cucremamm aBTOMAaTHYECKOU KOM-
MICHCAIMN TeMIICPATyPHBIX Je(opManuii MIMMHICIBHBIX 0a00K ITy-
T€M OIEPATUBHOIO U3MEHEHMS YIPABIISIONIEH POTrPAMMBI;
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® pa3MEIIEHUEM BBICOKOTOYHBIX CTAHKOB B TEPMOKOHCTAaHTHBIX I1O-
MEIICHUIX, B KOTOPBIX TeMIlepaTypa MOAIEePKUBAETCS B Mpeenax
20+0,5 °C;
® NPEIBAPUTENBHBIM Pa30IPEBOM CTAHKA Ha XOJIOCTOM PEKHUME, IO-
CJIe 4ero ero TemrepaTrypHble aedopmalii He MPETepreBaroT Cy-
IIECTBEHHBIX U3MEHEHUIA.

TemneparypHsbie aegopmanuu 3aroroBok. Harpes 3aroroBok mpowuc-
XOJUT 32 CUET TeIUla, BBIACISIONIErocsl B 30HE pe3aHus. B OOJIbIIMHCTBE Clly-
yaeB (mpu TouyeHuu, (pe3epoBaHUU, CTPOTAaHUU, HAPYKHOM MPOTATUBAHUM)
OCHOBHAsl 4acTh ATOTO TeIUIa aKKyMyJupyeTcs B CTpyxkke. IIpu cBepieHnu
0oJbIIas 4acTh TEIJIa OCTAETCA B 3aTOTOBKE.

[Ipu TokapHoii o6paboTke B cTpykKy yxomuT 50...85 % Tema, a mnpu
BBICOKHX CKOpOCTX pe3anus cBbimie 90 %; 10...40 % remnna nepexoaur B pe-
3en; 3...9 % ocTtaercs B 3arotoBke U okoyo 1 % paccenmBaeTcs B OKpyXkKaro-
nryro cpeny. Ilpu cBepnenun B cTpyxky yxonut 28 % temna; 14 % nepexonut
B cBepJio; 55 % ocTtaercss B 3arotoBke U 3 % paccemBaeTCs B OKPYKAIOUIYIO
cpeny.

Temneparypsbsle 1eopmManuu 3aroTOBOK MPUBOAIT K 00Opa30BaHUIO IO-
IPELIHOCTEN pa3MepoB, (OPMbI U PACIIOIOKEHHUS X TOBEPXHOCTEM.

IIpeanosokumM, 4TO MOCIEIOBATEIBHO BBHIITOIHAETCS CBEPJIECHUE M pa3-
BEPTHIBAHUE CKBO3HOTO OTBEpCTHs auamMeTpoM d =20 MM B 3arOTOBKE U3 Ce-
poro yyryHa TommuHor 30 mMm. JlomycTrm, 4TO TEMIEPATypa 3arOTOBKH ITOCIIE
ceepiienus noseicunack 10 100 °C. HaitgeM, HAaCKOJIBKO YMEHBIIUTCS AUAMET]
Pa3BEPHYTOr0 OTBEPCTHS Mociie oxaaxacHus 3arotoBku 10 20 °C. He yuutsi-
Basl HarpeBa 3aroTOBKH M Pa3BEPTKH MPU Pa3BEPTHIBAHUU, MTOTYUHM:

Ad =aAtd =0,00001-80-20=0,016 (mm).

Haiinennast BemuuuHa SBISETCS CYIIECTBEHHOM, TaK KaK COCTABJISIET 3HA-
YUTEJbHYIO YacTh JIOMYCKa JAHMaMeTpa OTBEPCTHS MpU pa3BepThiBaHUU. Heoo-
XOJIMMO OTMETHTbh, UTO TEMIIEPATYPHYIO AedopMalinio 3aroToBOK MOCIe CBEp-
JICHUSI TPYAHO KOMIICHCUPOBATh YBEJIWYECHUEM JUAMETPa Pa3BEPTKH, TaK Kak
aTa neopmMallisi HOCUT CIydaHbli xapakTep. OHa U3MEHseTcs U3-3a Kojeda-
HUM TBEPJIOCTH 3aTOTOBOK B MapTUU U UX TEIIO(PU3NUECKUX CBONCTB, a TaKKe
W3-3a U3HOCA CBEpJIa.

Bo MHorux cinyyasx temrepatypHbie aedopMaliiyu 3aroTOBKA U3MEHSIOT-
cs mo aauHe oopaboTku. Ha puc. 4.36 moka3zaHo TeMnepaTypHOE MoJie B 3aro-
TOBKE MPH MPOJOJIBHOM T€USHHUH U (hopMa ee MOBEPXHOCTH IOcae 00pabOTKH
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(OXJTAXKJIEHUH JI0 TeMIIepaTyphl OKpYy:karoieu cpeasl). B mporecce oOpaboTku
Ha0JII01aeTCs TPU MEPHUOJIa paclpoCTPAHEHUS TeIUla U 00pa30BaHus TeMIepa-
TYpHBIX AepopManuii 3arotroBku. [lepBbiii nepuoa (korna peser HaXOAUTCS Y
MPaBOro TOpLA) XapaKTepuzyeTcs HEOONbIIMM HAarpeBOM 3aroTOBKH, TaK Kak
MeTaJlI Mepe/l Pe3oM XOJIOAHBIN. BTOpoil (ycTaHOBUBIIUICS) MTEPUO Xapak-
TEPEH TEM, UYTO TeMIepaTypHble AedopMalid BO3pacTaloT A0 ONPEIEICHHOTO
YPOBHS U JaJiee OCTAIOTCS MOCTOSSHHBIMU Ha OOJbILEeNH YacTH JJIMHBI 3arOTOB-
ku. C3aaM pe3lia yCTaHaBIMBAETCA NOCTOSHHOE TeMIepaTypHoe noje. Tpetuii
nepuoj (korjaa peser NpuOauKaeTcsl K JIEBOMY TOPILY) XapaKTEpeH MOBbILIe-
HUEM TeMIIepaTyphl 3arOTOBKH M3-32 OTPAKEHUS TEIJIOBOM BOJHBI OT 3TOrO
Topua. TemneparypHsie aedopmManuu B 3TOT MEPUOJ BO3pacTaroT. Takum 00-
pa3oM, BCIEJCTBHUE MEPEMEHHOCTH TEMIEPATYpHBIX JedopManuil ¢ pa3HbIX
YYaCTKOB 3arOTOBKH yAAJSETCS Pa3IMYHbIA NPUMYCK (HAUMEHBIIUN Y IPABOTO
Y HauOOJIBIINMA y JIEBOTO TOpIIA), YTO U 00ycClaBIMBaeT 0Opa3oBaHUE MOTpell-
HOCTH (POPMBI 3arOTOBKH MOCJE 00pabOTKH.

Puc. 4.36. TemnepatypHoe none (a) u opma MOBEPXHOCTU
3aroTOBKH mocie 00padotku (6) [9]

Haubonee cyiiecTBEHHBIMU MOTPEIIHOCTA OT TEMIIEpaTypHbIX aedopma-
LUHA OKa3bIBAIOTCS Y TOHKOCTEHHBIX 3arOTOBOK, C KOTOPBIX YIAISIOTCS OO0JIb-
mue npunyckd. OcoOeHHO 3HAYUTENbHBI 3TH MOTPEITHOCTH MPU OJHOCTOPOH-
Hell 00paboTKe TOHKOCTEHHBIX 3arOTOBOK OOJBIION JIIUHBI (IJIAHKH, pPEHKH
T. A.) JJIsi MacCUBHBIX 3arOTOBOK IMOTIPEIIHOCTH OT MX TEMIIEpaTypHBIX He-
dbopmannii 0OBIYHO HEBEJIMKU ¥ MU 9aCTO MOXKHO TTPeHEOpeUb.

JIist CHIDKEHHSI TeMIIEPAaTyPHBIX AehOopMaInii 3aTOTOBKH B 00YCIIOBIICH-
HBIX UMU MOTPEIIHOCTEN 00pabOTKU HEOOXOUMO:
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® 1CI0JIb30BaTh A PEKTUBHOE OXJaxkaeHUEe oOpabaThIBaeMbIX 3aro-
TOBOK;

® [IOBHIIIATh CKOPOCTh PE3aHMsI, YTO OOCCIICUMBACT CHIKCHUE TIO-
CTYMAIOIICH B 3arOTOBKY JOJIH TEILIa;

® MpeaycMaTpUBaTh TeEpe] BHIIOJHCHUEM YHCTOBBIX TIEPEX0JI0B
OXJIAKJICHUE 3arOTOBKH, HATPETOW MPHU OCYIIECTBICHUH YSPHOBBIX
nepexo/ioB (Hampumep, Ha 00padaThIBAIOIIEM IIEHTPE TMOCIe CBEP-
JIEHUsI OTBEPCTHUSI OTHOCHUTEJILHO OOJIBIIOTO JUaMeTpa Ieraeco00-
Pa3HO BBIMTOJHUTH 00PA0OTKY MEIKHUX KPETEKHBIX OTBEPCTHH, BO
BpeMsi KOTOPOI 3arO0TOBKA OCTBHIHET, a 3aTEM YK€ OCYIICCTBUTH YH-
CTOBYIO 00pabOTKy OTBEpCTHS OOJIBIIOTO JUAMETPA);

® HCMOJh30BaTh pAIMOHAIBHBIC CXEMBbl YCTAHOBKH 3aroTOBOK
(HampuMmep, npu 0OpabOTKe B IEHTpaX 3aroTOBOK JJIMHHBIX He-
KECTKUX BajJOB I HMCKIIOYCHHUS WX TPOJOJBHOTO HM3THOa MpHU
HarpeBe MpeaycMaTpuBaTh TPUMEHEHUE TTOANPYKUHEHHOTO 33 THE-
ro LIEHTPA).

TemnepatrypHble gedopmanuu pexxymero mHcTpymenrta. IIpu oOpa-
0O0TKE pe3aHreM HHCTPYMEHT TOJIBEPKEH WHTCHCUBHOMY HarpeBy M CYIIIe-
CTBEHHBIM TEMIIEpaTypHbIM JedopmanusM, 00ycaaBIMBaOIIUM 00pa30BaHUe
norpeuHocTed 00paboTKH 3aroToBok. Tak, Temmneparypa Ha paboueil moBepx-
HOCTH TBepaocmuiaBHbIX pe3noB pocturaer 900...950 °C. Xots temmneparypa
JIEP’KaBKU PE3II0B OKA3bIBACTCS HAMHOTO MEHBINIE dTUX 3HAYEHUH, PE3Ibl UC-
MBITHIBAIOT 3HAYUTEIIbHBIC TEMTIEPATYPHBIC Nedopmaruu (Y THHCHHS ).

XapakTepHasi 3aBUCUMOCTh TEMIEPATYpHOTO YUIMHEHUS pe3lia OT Bpe-
MEHH €r0 HeIpepbIBHOW pabOThI Moka3zaHa Ha puc. 4.37, a. Y anuHeHue pesia
aL, BO3PACTaeT 0 MOMEHTA TEILIOBOrO PAaBHOBECHUS, KOTOPBIK IPU YHCTOBOM

00paboTke HacTymaeT opueHTHpoBOo4HO uvepe3 10...20 muH. Ilpu ykazaHHOM
00paboTke 0e3 HMCKYCCTBEHHOT'O OXJIAXICHUSI TEMIEPATypPHbIE YJIMHEHUS
TBEPJOCIUIABHBIX PE3LOB MPU TEIUIOBOM DAaBHOBECHH AL~ COCTaBISIIOT

0,03...0,05 mMM. YcTaHOBIICHO, YTO YAJIMHCHUS PE3LOB AL PacTyT C yBenlu-

YEHUEM MOJauM, IIYOUHBI M1 CKOPOCTH pe3aHus, a TAKKE TBEPJOCTU MaTepHua-
JIa 3arOTOBKH U BBUICTA PE3LIOB L, M YMCHBIIAIOTCS C yBEIUYCHHEM IUIOLIAIH

MOMEPEYHOT0 CEUECHUSI JCPKABKU.
JI71 cOCTOSIHUSI TEMIOBOrO PaBHOBECHS YIIMHEHUE PE3IOB C IUNIACTUHKOMN
U3 TBEPJIOTO CIUIaBa MOYKHO OIPEACIIATH 110 SMIIMPUISCKON hopmyIie:
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L
AL = CFPGB(tS)O’”VO’S»
rae C — nocrosHHas (pu rayouHe pesanus ¢<1,5 mm, nogade S <0,2 MM/00,
ckopoctu pesanns V' =100...200 m/muH, nocrosunas C=0,45); L — Bbuier

2
pesma, MM; F _ miomaab IMOMEPEYHOrO CEYCHHS JEP)KaBKUA pe3la, MM,
6, — lIpeen NpoYHOCTH MaTepuaia 3arorosku, Mlla.
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Puc. 4.37. 3aBucumocTH yJUIMHEHUS pe3lia OT BpEMEHU HEeNPEePhIBHOM paboThI (a)
U Tipu 00paboTKe MapTUH 3arOTOBOK (0)

N3menenue ninvHbl pesna npu 00padboTke NapTUU 3arOTOBOK MOKa3aHO Ha
puc. 4.37, 6. Bo BpeMs nepepbIBOB B pab0oTe MPOJOKUTEIBHOCTBIO 7,1,1, pe-
3e1] oxyaxkaaercs. Eciau paboTa nmpoTekaeT pUTMUYHO, TO IEPEPHIBBI ¢ OJMHA-
KOBBI U U3MEHEHHUE YJUIMHEHUM pe3lia pu o0paboTKe BCeX 3aroTOBOK MOCTO-
AHHO. [Ipy OTCYTCTBUU PUTMHUYHOCTH (f # #),t, #, ) 9TO YIJINHEHUE CTAaHOBUT-
cs1 OoJibllle, YTO BEJET K YBEIMUYECHHUIO MOTPEITHOCTEN pa3MepoB B MapTUU 3a-
TOTOBOK.

[Tpu 06paboTKe KpYMHBIX 3aTOTOBOK TEMIIEpaTypHbIe AehopMaluu pe3lia
MOT'YT BbI3BaTh 00pa30BaHUE MOTPEUIHOCTH PopmMbl 00pabaThiBaeMOi OBEPX-
HocTu. IIpu 00pabGoTke 3aroToBOK HEOOJBLIMX pa3MepoB ATU AehopMaluu
MOTYT MOPOK/JIaTh MOTPEUTHOCTH pa3MepoB 0OpadaThIBAEMOIl TOBEPXHOCTH.

JI1s1 cCHY>KEHUsT TOTPelHOCTEd 00pabOTKM 3aroTOBOK OT TEMIIEPATYPHBIX
nedopMannii pexxKyIero MHCTpyMEHTa HYKHO:

® ICIOJIB30BaTh €ro YQPEKTUBHOE OXIIAKICHHCE,
® JCKJIIOYATh JJIUTEIIbHbBIC IEPEPHIBBI B padOTE;
® YMEHbBIIATh BbUJIET HHCTPYMEHTOB.
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4.2.1.5. ledopmManum 3aroToOBOK OT OCTATOYHBIX HANIPSAKEHU I

Kak ormeuanock, octaTouHble HANMPSKEHUS B 3aTOTOBKaX BO3ZHUKAIOT MO-
CJI€ JUThS, TOpsiueil W XOJOJHOM OOpabOTKH NaBJICHUEM, CBapKH, TepMHYE-
CKOM, XUMHKO-TEPMHUUYECKOU, MEXaHUYECKON U JIPyrux BUIOB 00pabOTKH, a
TaK)Ke HaHECEHUs MOKPhITUNA. OCcTaTOYHbIE HAMPSIKEHUS BCET/ia YPaBHOBEIIIH-
BAIOTCSl M0 CEUYCHHUIO 3arOTOBKM U BHEIIIHE OOBIYHO HUKAK HE MPOSBIISIFOTCS.
OTHU HaNpsDKEHUs] MOTYT BbI3BIBaTh 3HAYUTEIBHBIE JIeOpMaIliu 3aTOTOBOK U
MPUBOAUTH K MOTPEIIHOCTSIM pa3MepoB, (GOPMBI U PACIIOI0XKEHUSI UX MOBEPX-
HOCTEH.

JledbopMupoBaHue 3arOTOBOK OT OCTATOYHBIX HAMPSHKEHUN MPOUCXOJIUT B
CIIEIYIOIINX CUTYaUsX.

I. Tlpu cHATUM TpuUNyCKa C 3aroTOBOK, HMEIOIIMX OCTAaTOYHBIC
HaIpsDKEHUS, pABHOBECHE TIOCJICIHUX HApYIIAETCsl U MOCe pacKpeIieHus 3a-
TOTOBKHU J1€(OPMUPYIOTCS 10 HACTYIUICHHS HOBOT'O PaBHOBECHOT'O COCTOSIHUS
OCTaBIIUXCS B HUX OCTATOYHBIX HampsbkeHWil. Uem BbIlIE ypOBEHb OCTaTOY-
HBIX HaNpsDKEHUN B 3arOTOBKAX U 00JIbIlIe IPUIMYCK, TeM OoJblle AedhopMaluu
3aroTOBOK.

2. llpu xpaHeHHH 3aTOTOBOK C OCTATOYHBIMH HAIMPSIKEHUSIMU WU TIPU
UX HarpeBe MOXXET MPOUCXOJUTH penakcaius (CHUXKEHUE) ITUX HAIPSIKEHUM,
Ipu KOTOpOM yrnpyrue aedopmainuu MpeBpaiarTcs B miactuuyeckue. MHTeH-
CUBHOCTh CHUXEHHUS OCTATOUHBIX HAMNPSHKEHUW 3aBUCUT OT WX BEJIUYUHBI U
3HAKa, & TaK)Ke€ PEJIAKCALIMOHHOM CTOMKOCTH MaTepHuajia 3aroTOBOK M B pas-
HBIX UX MECTaX, KaK MPaBUJIO, OKa3bIBAETCS PA3IUYHON. ITO HAPYIIAeT PaBHO-
BECHE OCTAaTOYHBIX HAMPSKEHUH U BbI3bIBACT AeOpMallii 3aTOTOBOK.

3. BosHukaroiiyue HEMOCpeaCTBEHHO NMpU 00paboTKe pe3aHueM U Japy-
TUMU METOJaMU OCTaTOYHbIEC HAIPSKEHUS TakyKe BBI3BIBAIOT JAedopManuu 3a-
rOTOBOK MoOcje ux packperuienus. Hanbomnee cyiiecTBeHHbIMU 3TU Aedopma-
MU OKA3bIBAIOTCS ISl MAJIOKECTKUX 3arOTOBOK HECHUMMETPUYHOTO mpoduis,
C TMPOTUBOIOJOXKHBIX CTOPOH KOTOPBIX CHHUMAIOTCS pa3Hble MPUITYCKH.
Hanpuwmep, 3naunrtenbubie geopMalud OT OCTATOYHBIX HANpsKeHUN HaOIIo-
narTcs npu (pe3epoBaHUU KOHLEBBIMH (Ppe3aMH MPOTSIKEHHBIX 3arO0TOBOK
KopoOuaToi popMal.

s mpumepa paccMOoTpuM (GOPMUPOBAHUE OCTATOUYHBIX HAINPSKEHUH B
3aroToBKE TUMa Opyca mpu MpaBKe IUIACTHUYECKUM M3THOOM, a Takke o0pa3o-
BaHue aedopmarmii Opyca mpu ero MOCIeAyrIeid 00padoTKe pe3aHHeM.
[Ipeanonoxum, 4To Opyc MPSMOYTOJIBHOI'O MOMEPEYHOIO CEUEHUS MPABUTCS

1o cxeMe, moka3anHoi Ha puc. 4.38, a. [Ipu sTom Opyc Ha quHe / TonBepra-
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eTcst yucToMy m3rudy. [Jomyctrm, 9yTo MaTepuain Opyca He IMEET yIPOUYHEHUS,
ero mpejes TeKy4yecTH COCTaBIIsieT G., a IJacTh4eckue aedopManuu Mmpu
IpaBKe paCIpOCTPAHAIOTCS Ha BCe IMOMEpEeYHOe cedeHue Opyca. Dmopa
HalpspKeHUH G, MpU IUIACTUYECKOM u3rude 6pyca MoMmeHTOoM M U1l 3TOrO
ciyyasi mpuBesieHa Ha puc. 4.38, 6. OcBobOoXkaeHUEe Opyca OT Harpy3ku (Mo-
MeHTa M ) SKBUBAJICHTHO MPUIOKECHHIO K HEMY PaBHOTO 1O BEJIMYUHE MO-
MEHTa TPOTHBOIIOJIOKHOTO 3HaKa, T. €. M' =—M . Dnropa ynpyrux Harpspke-
HUl G, B Opyce OT 9TOro MOMEHTa MoKa3aHa Ha puc. 4.38, 6. (3Ha4eHUS G, B

KpaifHMX BOJIOKHaX Opyca OmpeeleHbl U3 YCIOBUS PAaBEHCTBA MO aOCOMIOTHON
BennunHe MoMeHTOB M u M'.) OcratouHble HampspkeHUs B Opyce O,
(puc. 4.38, 2) OynyT paBHBI anredOpandyecko CyMMe HanpsLKeHUM IpH M1acTH-
yeckoM u3rude (puc. 4.38, 6) 1 ynpyrux HanpsoKeHUH Mpu OCBOOOXKIECHUH OT
Harpy3k# (puc. 4.38, 6).
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—‘\—--—-—--—-—-—-—-—-—-—-— — - M — — M
————————————— I
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c..=05c
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Puc. 4.38. Cxema mipaBku Opyca (a) U 3MIOpbl HAPSHKEHUI:
MIPH €T0 TIACTUYECKOM H3rude (6), 0CBOOOKICHUH OT HATPY3KH (8)
Y OCTaTOYHBIX (2)
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HauGonpmas BenmuynHa YyNpyrux HampsDKEHUH B Opyce Ipu 0CBOOOXKIe-
HUM OT Harpy3ku okaszanach paBHON 1,5 (puc. 4.38, ). Koneuno, takux

HanpsDKEHU B Opyce B JCMCTBUTEIBHOCTH HE BO3HUKAET, TaK KaK TOCTE
yCTpaHEeHHsI Harpy3ku cpa3y uaeT (popMHUpOBaHUE OCTATOYHBIX HAIPSIKCHHIA.
Ho ommcannoe moctagnitHoe pacCMOTPEHHE MPOoIecca ypyro-miacTHIecKOro
nedopMupoBaHusi Opyca MO3BOJSIET PACCUUTATh OCTATOYHBIE HAMPSOHKCHUS U
IIUPOKO UCTIONB3YIOTCS B MH)KCHEPHOU MTPaKTHKE.

Kak BugHo u3 puc. 4.38, 2, mociie mpaBku B Opyce oOpa3yroTcs 3HAYH-
TEJIbHBIE OCTATOYHBIC HAINPSDKCHUS, BETMYMHBI KOTOPBIX B KpaHUX BOJIOKHAX
cocrasizer 0,56 . Dmopa OCTaTOYHBIX HANPSKEHUU SABISETCS YPAaBHOBELICH-

HOM, T. €. PaBHOACHCTBYIOIINE YCUIUS U MOMEHTHI paBHbI HYIIO.

Ecnu tenepp Opyc moaBEprHyTh, HallpUMEpP, OJTHOCTOPOHHEN 00paboTKe
pe3aHueM, TO PaBHOBECHE OCTATOYHBIX HAMPSHKEHUH HApyIIUTCS, U Opyc mo-
cje packperuieHus ynpyro ciaedopmupyercs (MpOrHETCs), T. €. OOpeTeT IMo-
IPELIHOCTH (POPMBI.

s Toro, 4ToObl MpENCTaBUTh, K KAaKUM IO BEIUYHUHE AePOopMarusiM
Opyca 3T0 IpUBEAET, PACCMOTPUM YUCIICHHBINA IPUMED.

IIycts pa3mepsl Opyca, MOABEPraeéMoro IpaBKe, COCTABIAIOT: JJIMHA
L =500 mm; mmupuna b =40 mwm; Beicota 4 =20 MmMm. Matepuan O6pyca — cTainb
¢ 6, =400 MIla u MoayneM IpoAONbHOIN ympyroctu £ =2-10° MIla. Bynem
CUMTATh OpYC MOCIE MPaBKU MPSIMOJIMHEHHBIM. DIIOpa OCTATOYHBIX HaIpsDKe-
HUl B Opyce mocje NpaBKu COOTBETCTBYET Moka3aHHOU Ha puc. 4.38, 2. [Ipen-
MOJIOXKHUM, YTO C BEPXHEH IUIOCKOCTU Opyca TOPLOBBIM (ppe3epOBaHUEM CHU-
Maercs npunyck Z =1 mMm (puc. 4.39, a). JIyis mpoCcTOTHI IPUMEM, YTO PaCTsi-
TMBAIOIINE OCTATOYHBIC HANPSKEHHS MOCTOSHHBI KaK B Mpejesiax MPHITyCKa,
TaK U IO AnuHe Opyca m coctaBisaoT o . = 0,56, =200 MIla. Cuatue npu-

NycKa Z DSKBHUBAJEHTHO MNPWIOXKEHUIO K Opycy BbICOTOH # MomeHTa M

(puc. 4.39, 6), Benu4rHA KOTOPOr0 COCTABISAET

M= ome% =200-40-1- % =76000 (H-mm).

[Tporu6 Opyca, moBepraemMoro Y4UCTOMyY U3rudy, HaiieTcst o popmye

MI?
f=—
SEI

biy
rae [ = E — MOMEHT UHEPLINH CEYeHUs Opyca.
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JIns paccmaTpuBaeMoro cirydast oJly4um
3
7 =200 51863 (anne:

fe 76000(500)>
8-2-10°-22863
Taxkum oOGpazoM BuAMM, 4TO AedopMmaius Opyca B pe3yibTaTe yAaJleHUs
AaKE€ CpaBHUTCIBHO HG6OJIBIJ_IOFO IIPHUITYCKa OKAa3bIBACTCSA OYCHbL 3HAYUTCIIb-

HOM.

=0,52 (Mm).

.

b L
| Goer Oer
7 E— =

h,
%]

Puc. 4.39. Cxema TopiioBoro ¢hpesepoBanus Opyca mocie nmpaBku (a)
U ero mporuod mocie packperuieHus (0)

B obOmem ciaydae mpu 06paboTke pe3anneM JehopMalri 3arOTOBOK MO-
T'YT TIPOUCXOJUTh KaK 3a CUET MepepacrpeieicHUs] UMEBIINXCS B HUX OCTa-
TOYHBIX HAMPSDKEHUN, TaK W 32 CYET OCTATOYHBIX HAMPSIKEHUM, BHI3HIBAEMBIX
mporeccoM pe3aHusi. B aTom ciiydae kapTtuHa 00pa3oBaHMs MOTPEUITHOCTEH
00pabOTKH 3arOTOBOK OT OCTATOYHBIX HAIPSKEHUHN CYIIECTBEHHO YCIIOXKHSICT-
csl.

OuyeBUIIHO, YTO IIJIE YMEHBIIEHUS! MOTrPeIIHOCTed 00paboTKu, 00yCI0B-
JICHHBIX BO3JICMCTBHEM OCTATOYHBIX HANPSIKCHHH, HEOOXOIMMO TOOMBATHCS
CHW)KCHHS ITUX HAMPSHKEHUN KaK MPH MOTYYSHUH UCXOHBIX 3aTOTOBOK, TaK U
MIpU UX Hoclienyrolei oopadboTke.

PanukanbHBIM METOIOM MOAABICHUSI OCTATOYHBIX HANIPSHKCHUH SBISICTCS
OT)KHUT 3arOTOBOK, KOTOPBIN MPAKTUUECKH JTUKBUIUPYET ITU HanpsukeHus. [lpu
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HEOOXOJJUMOCTH MCKIIOYEHHUSI OKUCIIEHUS 3arOTOBOK OTKUT BBIMOJIHSIOT B Ba-
KyyM€ WM HEeUTpanbHOU cpeze. [Ipu M3roToBieHUU BBICOKOTOYHBIX JETalleH
OT)KUT UX 3arOTOBOK MOKET BBIMOJHATHCS HEOJHOKPATHO — €ro YepeAyroT ¢
onepauusaMu o0paboTku pe3aHueM. CHATHE OCTATOYHBIX HANPSLKEHUH MyTem
OT)KUTa OOBSICHSAETCS TEM, YTO MpeJed TEKYyYeCTH MeTaula PU BBICOKUX TEM-
neparypax pe3ko mnazaaer. IIpu 3ToM HauMHAeTcs IMJIACTUYECKOE TEYEHUE U
OCTAaTOYHbIE HAMIPSHKEHUS] CHIXKAIOTCS JI0 MpeJiena TeKYyYECTH.

JIs1 yMEHBIIEHUS OCTAaTOYHBIX HANPSKEHHUM B KPYIHBIX OTJIMBKAX H3-3a
OTCYTCTBHUA TN€4eil OOJIbIIMX Pa3MEpPOB KCMOJIb3YIOT €CTECTBEHHOE CTapeHHe.
OHo 3akiroyaeTcss B JJIUTEIBHOM XpaHEHWH (BBUICKHWBAHUHM) 3arOTOBOK Ha
BOo3ayxe. [IpoAoIKUTENRHOCTh BBUICKUBAHUS HEPEJIKO COCTaBIsAET OT 6 10 12
MECSLEB. Y CTAaHOBIEHO, YTO MPU €CTECTBEHHOM CTapEHUU OTIUBOK U3 CEPOTO
YyryHa OCTATOYHBIE HANPSIKEHUS B CPEAHEM CHUKAKOTCS TOJBKO Ha 5...20 %,
HO TPU 3TOM PE3KO YMEHBLIAETCS KOHUEHTPALMS OCTaTOUYHBIX HANPSKEHUN Y
rpaUTOBBIX BKJIIOUEHHA M MPAKTUYECKH MPEKPAIIAETCs CaAMOMPOU3BOJIBHOE
nedhopMHpPOBaHUE OTIMBOK C TEUEHUEM BPEMEHHU.

EcTecTBEeHHOMY CTapeHHMIO B YaCTHOCTH, MOJBEPIralOT OTJIMBKUA CTAHUH
MeTaio00pabaThIBalOIIMX CTaHKOB. llepen ecTecTBEHHBIM CTapeHHEM Bbl-
MOJIHAIOT YEPHOBYIO 00paboTKy craHuH. [Ipu 3TOif 00pabOTKE CO CTAaHUHBI
CHUMAIOTCS OTHOCUTEIBHO OOJIbLINE MPUITYCKH U MOCJIE HEE MOTYT UMETh Me-
CTO 3HAYMUTENIbHbIE Je(hOpMalMi CTAHUHBI U3-3a NIEpepaclpeesIeHus 0OCTaTou-
HbIX HampstkeHui. [Ipu yucTtoBOM 00pabOTKE CTaHWH, BBIMOJIHAEMOW MOCIHE
€CTECTBEHHOI'O CTapeHHUs, YAAIAIOTCS HAMHOTO MEHBIINE MPUITYCKH, YEM IPU
yepHOBOM oOpaboTke. Jlepopmariun cTaHWH OT TepepacupeacaeHUs] 0CTaTOU-
HBIX HallpsSOKEHUH, KOTOPbIE TPU €CTECTBEHHOM CTapEHHH K TOMY K€ HECKOJIb-
KO YMEHBILIAIOTCS, YK€ OKa3bIBalOTCA HE3HAUYUTEIbHBIMH, YTO ITO3BOJSET
00€ecreyuTh BBICOKYI0 TOUHOCTh CTaHHH.

Hapsiny ¢ oT’KUroM v €CTEeCTBEHHBIM CTApEHUEM JJII CHUKEHHUS OCTaTOU-
HbIX HampsDKEHUM B OTJIMBKAaX MPUMEHSIIOT BUOpalmoHHYI0 00paboTky. Ee
OCYLIECTBIISIFOT Ha CHEHAIbHBIX CTEH/IaX WM C IOMOIIBIO EPEHOCHBIX BUO-
pPaTOpPOB, 3aKPEIUISIEMbIX HAa OTJIUBKAX.

[Ipu BuOpanuoHHON 00pabOTKE YYTYHHBIX OTJIMBOK B HUX MPOUCXOIUT
IIPOLIECCHI, TOJJOOHBIE TEM, KOTOPbIE UMEIOT MECTO MPHU €CTECTBEHHOM CTape-
Huu. B pesynbrate Takoii oOpaOOTKH, KOTOpas OCYLIECTBIISIETCS HAMHOIO
OBICTpEE ECTECTBEHHOI'O CTAapeHHUs, B OCHOBHOM CHUYKA€TCS KOHLIEHTpPALHUs
OCTAaTOYHBIX HAMPSDKEHUN OKOJIO TPaUTOBBIX BKIIOYEHUH, UTO 0OECTIeunBacT
CTaOMIN3aIUI0 pa3MepoB, (POPMBI M PACTIONOKEHHS MOBEPXHOCTEH OTIMBOK.
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Bmecte ¢ TeM npuMeHATh BHOpAlMOHHYIO OOpabOTKy cClenyeT C JOJIKHOMN
OCTOPO’KHOCTBIO, TaK Kak MpH OONBIINX OCTATOUHBIX HAMPSKEHHUSIX OHA MO-
KET MPUBECTH K 00Pa30BaHUIO TPEIIMH U Pa3pyLIICHUIO OTIUBOK.

JlJis yMEHBIIIEHUST OCTAaTOYHBIX HAMPSHKEHUH B CTAIBHBIX 3arOTOBKAX IO-
ClJie 3aKaJKH CIY)KUT WX TOCIEAYIOUINI OTIycK. B psae ciydaeB oTmyck Ma-
JOKECTKMX 3arOTOBOK THIIA TUIACTHH, AUCKOB U T. Il. BBHIMOJHSIOT B 3aHEBO-
JICHHOM COCTOSIHHH, YTO MO3BOJISIET CHU3UTH UX JehOopMaliui, BO3HUKIINE PU
3aKaJKe.

OcTtatouHbple HAMpsDKEHHUS B 3arOTOBKaxX MPOCTOW (OPMBI MOTYT OBITH
yCTpaHEeHbl MyTeM HX PAaBHOMEPHOW IMIACTUYECKOW nedopMaliiyu, BeIHYrHA
KoTopou He mpesbimaet 1...2 %. Hanpumep, ocTaTOYHBIE HANIPSKEHUS B 3aro-
TOBKaxX THUIA CTEP)KHEHW CHUMAIOT TUIACTUYECKUM PACTSHKEHUEM, a B 3ar0OTOB-
KaxX TUIIAa TOHKOCTEHHBIX BTYJIOK — IJIJACTUYECKOM pa3ladeil ¢ MOMOILBIO CIie-
[IUATBHBIX Pa3KUMHBIX OTPABOK.

CHMXeHHsI 0CTaTOYHBIX HAMPSHKEHUH U JedopMaliuii 3aroToBok, Gpopmu-
pyIOLIUXCs TpU 00paboTKe pe3aHHEeM, MOXKHO JIOOUThCS ONTHUMU3AIUEN pe-
KUMOB U YCJIOBHUI 00pabOTKH.

4.2.1.6. IlorpemiHOCTH M3rOTOBJICHHS MEPHOI0 PEKYyIIEero MHCTPY-
MEHTA M TEOPEeTHYECKOM cXeMbl 00padOTKH

IHorpemHocTs U3roTOBJIEHUSI MEPHOIO PeKyllero uHcTpymenra. [lo-
IPEIIHOCTA OOPA0OTKU BBI3BIBAIOTCS MOTPEIIHOCTAMH M3TOTOBICHUS MEPHBIX
PeXYIINX UHCTPYMEHTOB. K TakuM MHCTpyMEHTaM OTHOCATCS: Pe3bOOBbIC, Ka-
HaBOYHbIE U (DAaCOHHBIEC PE3IIbl, METYUKH, MIAIIKHU, CBEPJIA, 3EHKEPHI, pa3BePT-
KM, TIPOTSDKKHU, IIMOHOYHBIE W (acoHHBIE (Ppe3bl, MpopuiabHbIE a0pa3vBHBIC
KpYTH U JIp.

Hanpumep, nuametp pexyliieid 4acTu CIUpaIbHbIX CBEPJI, KOHTPOIUPYE-
MbIi B Hadasie pabouyel 4acTH, BBHIMOJIHSAIOT B 3aBUCUMOCTH OT KJlacca UX TOY-
HOCTH C MOJISIMHU J0MycKOB A8 u h9. SIcHO, 4TO MOJIe pacCeMBaHUs TUaMeTpa
MIPOCBEPJICHHBIX OTBEPCTHI B MAPTUH 3arOTOBOK HE MOKET ObITh MEHBIIIE ITUX
JIOITYCKOB.

CnupanbHble cBepiia, KaK MpaBUJIO0, UMEIOT Ha paboueld YacTU yMEHbIIe-
HUE AUaMeTpa Mo HampaBJIECHUIO K XBOCTOBHUKY (0OpaTHasi KOHYCHOCTh) B Ipe-
nenax 0,02...0,08 va 100 mm qmuHbl. M3-3a 3TOr0 npu neperaurBaHuu CBEPII
UX JIUAMETP YMEHBILAETCS, YTO YBEJIMYMUBAET MOJIE €r0 PacCEeMBaHUs U TOJIE
paccerBaHuUs TUaMETPa MPOCBEPIECHHBIX OTBEPCTHUH.
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OTKJIOHEHUS OT CHUMMETPUYHOCTH CEpALIEBUHBI CBEpJia OTHOCUTEIHHO
ocH ero pabodeil yactu, paauaibHOE OMEHHE MO JIEHTOYKaM U OHEeHHe pexy-
IMX KPOMOK OTHOCHTENIBHO 3TOM OCH MPUBOJAT K MOSIBJICHUIO MPU CBEPJICHUU
HEYPaBHOBEIICHHOW pajuaibHON CUJIBI U Pa30MBKE OTBEPCTUH (IIPEBBIIMICHUIO
UX AUaMeTpa HajJ AUaMETPOM CBepiia), a Takxke ux yBoay. Pa3OouBka u yBoa
OTBEPCTUI MPHU UCIOIB30BAHUU PA3HBIX CBEPJI JAHHOTO TUIIOpa3Mepa OKa3bl-
BaroTCs pa3nuyuHbIiMU. [Ipu 3TOM pa3Has pa3OuBKka 00yClIaBIMBAET yBEIUUECHUE
TOJISl PACCEMBAHUS IUaMETPa IPOCBEPICHHBIX OTBEPCTUI.

Takum o0pa3om, Henblid psJl MOrPEIIHOCTEN U3rOTOBICHUS CHUPATBLHBIX
CBEpJI NPSIMO WJIM KOCBEHHO MEPEHOCUTCA Ha MOTPElIHOCTH 00pabOTaHHBIX
OTBEPCTHUM.

JUIst CHUKEHUS! MOrpelHocTel 00pabOTKKU JTaHHOTO BUJA HEOOXOAMMO
MOBBIILIATH TOYHOCTh U3TOTOBJIEHUS MEPHBIX PEXYLUIUX UHCTPYMEHTOB, a TaK-
e TOYHOCTh MUX meperaunmBanus. Hapsay ¢ 3TuMm morpemrHoctu o0paboOTKH,
BBI3bIBAEMBIE MOIPELIHOCTSIMU H3TOTOBJIEHUS MHCTPYMEHTOB, MOKHO YMEHb-
LIUTh TEXHOJIOTMYECKUMU METOIAMH.

Tak, 3HaYUTENBHO CHU3UTH Pa30MBKY M YBOJ OTBEPCTUM MPU CBEPICHUU
CHOUPAJIBHBIMU CBEPJIAMHU MOYKHO 32 CUET IPUMEHEHHS] KOHAYKTOPHBIX BTYJIOK.
Jpyrum nyteM yMeHbIIEHHs] pa30MBKU U YBOJA OTBEPCTUM SBIISETCA MpeaBa-
pUTENbHAS 3aLIEHTPOBKA OTBEPCTHI, BBIITOJIHIEMAs )KECTKUMH LIEHTPOBOYHBI-
MU CBEpJaMHu.

Puc. 4.40. Cxemsb! ¢pe3epoBaHUs MITTOHOYHBIX Ta30B MAsITHUKOBBIM ()
Y paMOYHBIM (0) criocobamu

Ha puc. 4.40, a nokazana cxeMa (ppe3epoBaHUs MIIIOHOYHOTO Ma3a KOH-
LIEBOM IIMOHOYHOM (pe30i Tak Ha3bIBAEMBIM MAasiTHUKOBBIM CIOcOOOM (3a-
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riyosenne  (Qpe3bl mepea  KaxAbIM - MPOAOJIBHBIM ~ XOJAOM  COCTaBJISIET
0,1...0,3 mm). [Ipu Takom crmocobe 06paboTKH, TOTPEUTHOCT JUaMeTpa Gpes,
KOTOPBII BBIMOJHSIOT C MOJIEM JIONYCKa €8, MOTHOCThIO NEPEHOCUTCS Ha TO-
IPELIHOCTh HIMPUHBI MMa3a. DTOro MOXKHO HM30eXaTb U, TEM CaMbIM, 3Ha4u-
TEJIbHO CHU3UTh MOIPEIIHOCTh IIMPUHBI 11433, €CIU ero ppe3epoBaHue BBINOJI-
HATh TaK Ha3bIBAEMBIM paMOYHBIM criocobom (puc. 4.40, 6), mpu KOTOpPOM
MIPOTHBOIIOJIOKHBIE CTOPOHBI Na3a (ppe3epyroTcs pa3aeiabHO.

IHorpemHocTh TeopeTHYECKO cXeMbl 00padOTKH. DTOT BUJ IOIPELI-
HOCTH OOpabOTKM BO3HHUKAET M3-3a YHPOUICHUS €€ KUHEMATHYECKOH CXEMBI
Wi npopuist (acoOHHOIO HMHCTPYMEHTA. Takue MOrpelHOCTH, HalpuMep,
MMEIOT MECTO NpH Hape3aHuu 3yOuaThIX KOJEC MOIYJIbHBIMH (pe3aMu
(puc. 4.41). TeopeTuuecku JJIsl KaKJIOT0 Kojieca C JaHHBIM MOAYJIEM U YUCIIOM
3yObeB HEOOXOIUMO UMETh CBOIO ¢dpe3y. OnHaKo NI Hape3aHus KoJiec C JAaH-
HBIM MOJYJIEM /1 BBIIIYCKAIOTCS HaOOphI, cocrosmue u3 § (mpu m <8 mMMm) u
15 (mpu m>8 mm) Ppe3. Takum oOpa3oM, Ha MPAKTHKE KOJieca C YUCIOM
3yOb€B, HAXOAAIIMMCS B ONPEIEICHHOM MHTEpBajie Hape3aroTcs ogHOU (pe-
300, YTO IPUBOJUT K HEKOTOPOU MOrPEUTHOCTH MPOQuIIst 3yObeB.

1

Puc. 4.41. Cxema Hape3anus 3yObeB
JIICKOBOYM MOJYJTLHOU (Ppe3oi:
I — ¢pesa; 2 — 3arotoBka 3youaToro kKosueca

ESERSE

4.2.1.7. llorpemiHOCTH YCTAHOBKHU 3ar0TOBOK

Ilon noepewnocmovio ycmanoeéku TNOHUMAETCS OTKJIOHEHUE MOJOXKECHHS
3aroTOBKHM Ha CTaHKe OT Tpebdyemoro. Hampumep, TpeOyeMbIM [JIsl 3aTOTOBOK
Bajia HA TOKAPHOM CTaHKE SIBJISIETCS MOJOKEHUE, TP KOTOPOM UX OChb COBIIa-
JaeT C OChIO LIMUHJEI CTaHKa. B IefCTBUTENIBHOCTH BCErla UMEET MECTO TO
WM UHOE OTKJIOHEHUE MOJIOKEHUS 3arOTOBOK OT TPEOYyeMOro, KOTOpoe MpsMo
WJIM KOCBEHHO MIEPEHOCUTCS Ha MOTPEIIHOCTUA UX 00paOOTKH.

[TorpenHoCcTh YCTAHOBKHM 3arOTOBOK CKJIAJbIBAETCS U3 MOrPEIIHOCTH Oa-
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3UpOBaHUs, MOTPEIIHOCTH 3aKPEIJIeHUS M TMOrPEUIHOCTH MPUCIOCOOICHMS,
UCIOJIb3YEMOT'0 JUIsl UX YCTaHOBKHU.

Horpemnocts 6asupoBanus. [loepeuinocmoio 6azuposaHus Ha3bIBaCT-
Csl OTKJIOHEHHE (PAaKTHUECKH JOCTUTHYTOrO MOJIOKEHHS 3arOTOBKU Mpu 0a3u-
poBaHUM OT TpeOyemoro. DTy MOTPEHIHOCTh MOXKHO paccMaTpUBaTh KaK OT-
KJIOHEHHE TEXHOJIOTMYECKUX 0a3 OT yCTaHOBOYHBIX AJIEMEHTOB MpHUcIocolJe-
HUs, BO3HUKILIEE Npu OazupoBaHuu. [Ipuuem 3TO OTKIOHEHHUE ONpeAeNsIeTCs
KaK MaKCUMAaJIbHO BO3MOKHOE JIJIsl HApTHUU 3arOTOBOK.

PaccMoTpuM nprMepbl YCTaHOBKH 3arOTOBOK, IPU KOTOPOM UMEIOT MECTO
MOTPEIIHOCTU Oa3upOBaHUS.

Ha puc. 4.42 npuBeneHa cxema yCTaHOBKHM KopIyca. TeXHOIOTMYeCKUMHU
0a3zaMu Kopryca SIBISIOTCS HUKHSAS IUIOCKOCTh U JBa NEPHEHAUKYJISAPHBIX e
OTBEPCTHSI, OOBIYHO 00pa0OTaHHBIX C TOYHOCTHIO HE HIKe /7T7. JIeBbIM OTBEp-
CTHEM KOPITYC YCTaHABIMBAETCS HA HMIMHAPUYECKHUN Majiel MpUcnocoOIeH s,
a mpaBbIM — Ha cpe3aHHbId. OTMETHUM, YTO Takas cXeMa yCTaHOBKH, Ojarogaps
CBOE€I MPOCTOTE, LIMPOKO UCIOJIB3YETCS HA IPAKTHUKE.

Zv
~—A = T
e_l | T
./ \\ | \/ /f
Zml?) _amy X
e 172 3
O~ 0 )

Puc. 4.42. Cxema ycTaHOBKHU KOpITyca Ha IUIOCKOCTb U JIBa OTBEPCTHS
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N3-3a 3a30p0oB Mexk Ay najgblaMu U OTBEPCTUAMU [ U I BO3SMOKHO OTKJIO-
HEHHUE OCH JIEBOTO OTBEPCTHUSA OT OCU LHMJIMHAPUYECKOTO NaJbla HA BEIIMYUHY

S Td, Td,
=44+ —+

2 2 2
riae S, — rapaHTUpPOBaHHBIN 3a30p MEXAYy MajiblieM U oTBepcTHeM; Td,, Td, —

e

b

COOTBETCTBEHHO JOMYCKH IUAMETPOB OTBEPCTUS [ U IMIMHAPUYECKOTO Nallb-
1a. YIBOEHHOE 3HaYEHUE BEJIIMYMHBI e U OyJeT MpeACTaBIsATh COO0M morpeu-
HOCTb 6a3UPOBaHMUs KOPITyCa B HANPaBJICHUsX oceil X (&g,) 1 Y (gg)), T. €.

€5

X

=g5, =2e=8 +Td +Td,.
Hapsiny ¢ morperrHocTsiMu 0asupoBaHUs €, U £q, HPU paccMaTpuBac-

MOl CXeMe YCTaHOBKM BO3MOXXEH IEpeKoC Kopmyca B Iiockoctu XOY
(puc. 4.43). Yrou nepekoca o, ONMpeAesieTCsl BRIpaKeHUEM

tooL = Slmax +S
s 24

(0]

2 max
’

S

2 max

rac Sl — MAaKCHUMAJIBbHO BO3MOJKHBIC 3a30pPbl B COIPAKCHHUAX COOT-

max ?

BETCTBEHHO LMJIMHAPUYECKOTO U CPE3aHHOI'O MAJIBLEB ¢ OTBEpCTUAMU [ U [
A, — paccrosHue MEXIy TMMH OoTBepcTHAMH. IlorpemHocTts 0a3upoBaHUs

KOpITyca B HalpaBJICHUH OCH Z paBHA HYJIIO.

' Puc. 4.43. Cxema nepekoca Kopmyca

IpH YCTAHOBKE Ha IIOCKOCTh
L Y JIBa OTBEPCTHS

T

|
SN —

|
I S_‘ max
\\\

OueBUAHO, YTO MPU pacTauMBaHUU OTBEPCTHUS [[] B KOpIyce HAa HACTPO-
€HHOM CTaHKe, KOrJjJa UHCTPYMEHT 3aHUMAeT HEM3MEHHOE MOJI0KEHHE OTHOCH-
TEJBHO OCH IUIMHAPUYCCKOIO Malblia, IOJIyYuTh pasMep A (cM. puc. 4.42) ¢
HOrPEIIHOCTHI0, MEHBIIEH OIPENIHOCTH 0a3UpOBAHUS £g,, HEBO3MOXKHO. OT-

KJIOHEHHE OT MapajIeIbHOCTH OCH 3TOTO OTBEPCTHS OTHOCHUTEIBHO, HaMpH-
Mep, 00paOOTaHHBIX Ha MPEIIECCTBYIONIEH oneparuu OOKOBBIX M1ockocTen [V
U V kopmyca HE MOXET OBITh MEHBIIE ero mepekoca npu O0aszupoBaHuu. Ha
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TOYHOCTh IMaMeTpa OTBepcTUs /// morpemHocTs 6a3upoBaHus KopIlyca Hemo-
CPEIICTBEHHOI'O BJIIMSHUSI HE OKa3bIBAET, OJHAKO MPHUBOJUT K HEPaBHOMEPHO-
CTH MpUIycKa U 00pa30BaHUIO MOrpeurHocTeil Gopmbl 3TOro orsepctus. Ta-
KUM 00pa3oM, MOrpelHOCTh 0a3UpOBaHUs 3arOTOBOK MPUBOJAUT K MOTPELIHO-
CTSIM pa3MepoB, POPMBI U PaCoONOKeHUsE 00padOTaHHBIX TOBEPXHOCTEM.

[TorpemHocty 6a3upoBaHMs KOpITyca MOKHO M30€XaTh WK, IO KpailHen
Mepe, COKPATUTb 3TY NOTPEIIHOCTb, €CJIU BMECTO KECTKUX NabIEB UCIOIb30-
BaTh B MPHUCHOCOOJEHUM MOANPYKUHEHHbIE KOHMYeckue (puc.4.44, a) wnu
ynpyroaedopmupyemseie (puc. 4.44, 6) naabupbl.

—~

on Nes

a 4]

Puc. 4.44. CxeMbl yCTaHOBKH 3arOTOBKU OTBEPCTUEM Ha MOANPYKUHEHHBI KOHUYE-
ckuil (a) u ynpyroaedopMupyeMblii (6) maabiibl

Ha puc. 4.45 nokasaHa cxemMa yCTaHOBKHM BTYJIKM Ha JKE€CTKYHO LIWJIMH-
JPUYECKYI0 OMpaBKy (C 3a30poM) mjisi 00pabOTKM HApYyXKHOW MOBEPXHOCTH.
MaxkcuManbHO BO3MOXKHBIN MpH 00pabOTKEe MapTHH BTYJIOK SKCLHEHTPHUCUTET
ocell OTpaBKH M OTBEPCTHUSA U MPEACTABISIET COOOH MOTrPemIHOCTh 0a3UPOBAHMUS
BTYJIKM B PaJUaabHOM HAINPABIEHUU Eg,. IlorpemHocTb 0a3upoBaHUs BTYIKU

B OCEBOM HAINPABJICHUHU PaBHA HYIIIO.

Brnonne o4eBUIHO, 4YTO 0OECHIEYUTH
- paauaibHOe OMEHHE HApYKHOU IMOBEPXHO-
I ] CTU BTYJIKH OTHOCHTEIBHO MOBEPXHOCTH OT-

BEPCTHUA MEHbIIE 2€g,. NPHU JaHHOM cXxeme

YCTaHOBKM HEBO3MOXKHO. Ha morpemHocTs
IMaMeTpa Hapy>KHOM NMOBEPXHOCTH BTYJIKH

— /’ /_

HOTrPEMIHOCTh, 0a3UpOBAHUS £, HENOCPEI-
Puc. 4.45. Cxema ycTaHOBKH P p or pen

BTYJIKU Ha JKECTKYI0 olpaBky ~ CTBCHHOTO BIIMSHHS HE OKa3bIBaeT, HO MO-
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JKCT BbI3BATh MMOIPCIIHOCTHU q)OpMBI ATOM IMOBCPXHOCTHU.
HOFpCH_IHOCTB 6a3Hp0BaHI/I${ BTYJIKH E€g, MOXKHO HCKIIIOYHUTH CJICAYIOIINM

obOpazom:
® YCTAaHOBKOW Ha KOHUYECKYIO IIEHTPOBYIO OIMpPaBKYy C Majoil KOHYC-
HOCTBIO;
® YCTAaHOBKOM Ha Pa3KMUMHYIO OMPaBKY;
® YCTAaHOBKOM Ha KECTKYIO [UIMHAPUYECKYIO OMPaBKy C rapaHTUPO-
BaHHBIM HATSTOM.

PaccmoTpeHHblil TpuMep MOKa3bIBAET, YTO MPHU BBIOOpPE CXeMbl 0a3upo-
BaHMsI 3arOTOBKHM HYKHO, B IMIEPBYIO OYEPEh, UCXOJIUTh U3 YCIIOBUS obecrneye-
HUS TOYHOCTH PACIIOJIOKEHHS €€ MOBEPXHOCTEH, a 3aTeM yXKEe — U3 YCIOBUS
obecrnieueHus 3aJaHHBIX Pa3MEPOB.

Horpemuocts 3akpemienns. [Ipu 3akpernieHuu MojokKeHUEe 3aroToB-
KM, JOCTUTHYTOE MpU Oa3UpOBaHUM, B TOW WM UHOW CTENEHU MU3MEHSETCS —
BOZHUKAET NOCPEUIHOCb 3aKpenieHus. ITY MOrPelIHOCTh MOXKHO paccMaTpH-
BaTh KaK OTKJIOHEHUE TEXHOJIOTMYECKHX 0a3 OT YCTAaHOBOYHBIX 3JIEMEHTOB
MPUCIIOCOOJICHHs, BO3HUKILEE MpU 3akperuieHuu. [IpuyueM 3TO OTKIOHEHHE
OepeTcst Kak HauOoJIbIIIee AJI MAPTUH 3arOTOBOK.
[Tpuunnamu 0Gpa3oBaHUs MOTPEIIHOCTU 3aKPETUICHHUS SIBIISTFOTCS :
® KOHTaKTHbIE JAe(OopMalliid B CThIKAX TEXHOJOTHUYECKUX 0a3 Cc ycrTa-
HOBOYHBIMU 3JIEMEHTAMU MPUCTIOCOOJICHNUS;
® MOrPEIIHOCTA (POPMBI TEXHOJIOTMYECKUX 0a3 U MOBEPXHOCTEH 3a-
TOTOBKH, C KOTOPHIMH B3aUMOJCHCTBYIOT 3a3KMMHBIE 3JIEMEHTHI
MPUCIIOCOOJICHHUS;
® HEMOCTOSIHCTBO CUJI 3aKPEIUICHUSI U1 HEOJHOBPEMEHHOCTh UX IMPHU-
JIOKEHHUSL.

Ha puc. 4.46 noka3ana cxema 3aKpeIjIeHUs 3arOTOBKH Kopiryca. [Ipu 3a-
KPETUICHUH TIPOUCXOAAT KOHTAKTHBIC 1e)OpMaIMK CThIKA «HUKHSS TIIOCKOCTh
KOPILyCa—OIOpHBIE INTHIPU» U KOPILYC cMelaeTcs BHU3 Ha Benuuuny A . Ilpn
00paboTKe (3aKperieHuH) TMapTHH KOPITYCOB M3-3a KoJIeOaHWM MapameTpoB
IEPOXOBATOCTU M BOJHUCTOCTH HUXKHEU IJIOCKOCTH, a TakyKe CHJI 3aKperuie-
HUS BeIMYMHA A, OKa3bIBaeTCs NEPEMEHHOU. Pa3sHOCTH MexIy MaKCUMalb-
HBIM ¥ MHUHUMAQJIBHBIM 3HAUYCHHUSIMH ATOM BEJIWYHMHBI M TPEICTABISAET COOOU
HOrPEIIHOCT 3aKPEIUICHUS KOPIyca B BEPTUKAJIIBHOM HaIpaBlIeHUU ¢, . Ciie-
IyeT OTMETUTh, YTO 3Ta MOTPEUIHOCTh OKA3bIBAE€T TAKOE K€ BIUSHUE HA TOY-
HOCTbh 00pa0OTKH 3arOTOBKH, KaK U MOrPEIIHOCTh 0a3UPOBAHUS.
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Puc. 4.46. Cxema 3akperuieHus
3aroTOBKH KOpITyca.

P, — cuna 3akperieHus

Ha puc. 4.47 npuBeneHbl cXeMbl YCTaHOBKHM 3arOTOBKM Bajla B TPEXKY-
Ja4KOBOM CAMOLIEHTpHUpYIOIeM natpone. M3-3a KOHycoOOpa3HOCTH 3arOTOBKHU
(puc. 4.47, a) npu 3aKpelIcHUN BO3HUKAET OceBas cuna F,, KOTopas BbI3bIBa-

€T €€ CMELICHUE OTHOCUTEIILHO NMaTPOHA Ha BEIMYUHY A . DTO CMELIECHHUE IIPU

00paboTKe (3aKperyieHUH) MapTHUU 3arOTOBOK MOXET U3MEHSTHCS OT HYJIS 10
HEKOTOPOT'0 MaKCHUMAaJIBHOTO 3HAYEHUS, KOTOPOE W MPHUHITO CYUTATH MOTPEII-

HOCTBIO 3aKPEIJICHUS B OCEBOM HAIIPABICHUH €, = A 1y -

Tak Kak MUIMHIPUYECKAs: IOBEPXHOCTh 3arOTOBKU OOBIYHO HaJ/ICJICHA OT-
KJIIOHEHUSMHU (DOPMBI KaK B OCEBOM, TaK U B TIOTIEPEYHOM CEUCHUSX, TO TPH 3a-
KpEIJICHUN MOXKET c(hOpMUPOBATHCS TaKasi CUCTEMa CHJI, KOTOpPast BBI3OBET KaK
OCEBOE CMEIICHHUE 3arOTOBKH, TaK U €€ MEePEKOC OTHOCUTEIHLHO OCH MaTpOHA.
Takum 00pa3oM BO3HUKAIOT TOTPEIIHOCTH 3aKPEIUICHUS 3arOoTOBKH Bajia B
OCEBOM ( €,,) ¥ paHanIbHOM ( €,, ) HanpaBiaeHUAX (puc. 4.47, 6).

&7

E;“:Allmu’.\ "__,Pi

a 4]

Puc. 4.47. CxeMbl 3aKpeIuIeHHs 3arOTOBKHU Bajla B TPEXKYJIAYKOBOM
CaMOLIEHTPUPYIOIIEM MAaTPOHE: @ — MPH KOHYCOOOPa3HOCTH LMIMHIPUYECKOM I10-
BEPXHOCTHU BaJIMKa; O — IPHU HAJTMYUH MTOTPEIIHOCTE (POPMBI 3TOI MOBEPXHOCTHU B

OCEBOM U ITONIEPEYHOM CEUEHUSX
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Puc. 4.48. Cxema niepeMenieHui u jie-
dhopmaruii MpU3MaTHIECKON 3arOTOBKH
MIPY 3aKPETUICHUN
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OueBUAHO, YTO MPHU MOJPE3KE
TOpIla 3arOTOBKM Baja Ha HACTPOCH-
HOM CTaHKe (KOorja pesell 3aHUMaeT
HEU3MCHHOE II0JI0’)KCHHUE OTHOCH-
TEJIHHO BBITOYKU KYJAYKOB) BBIACP-
kaThb pa3Mep 10 €ro JIEBOro Toplia
(TexHomornuecKon 0aspl) ¢ morpei-

HOCTBbIO, MCHBIIIEH € HEBO3MOX-

30°

HO. IlorpenHocTs 3aKpEIUIEHUs €,

HEMOCPEACTBEHHOTO  BIIUSHUSL  HA
TOYHOCTh JHMAMETpa 3arOoTOBKU MIPU
o0TaunBaHUU HE OKa3biBaeT. OqHAKO
3Ta TOTPEUIHOCTh MPUBOAUT K He-
PAaBHOMEpPHOCTHU TPUITYCKa HA 00Ta-
YUBAaHHE M MOXKET BBI3BATh MOSIBJIE-
HUE mnorpenHocTe Qopmbl 00TO-
YEHHOU IIOBEPXHOCTHU.

IIpn 3akpemieHuM Hapsany co
CMEIIEHUSIMU M TEePEeKOoCaMu 3aro-
TOBKM OTHOCHUTENBHO MpHCHOCOOJIe-
HUS MPOUCXONST U €€ COOCTBEHHBIE
nedopMalum, KOTOpble TaKkKe OTHO-
CATCA K TMOTPEIIHOCTSIM 3aKperuie-
Hus. OTu AedopMaluu TECHO CBs3a-
Hbl C MOTPEUIHOCTAMHU (POPMBI TEX-
HOJIOTUYECKHUX 0a3 3arOTOBKH.

Ha puc. 4.48 nmana cxema 3a-
KpEeIUIeHUs] MPU3MaTHUYECKON 3aro-
TOBKH, OCYILECTBISIEMOIO0 C IOMO-
IIbIO MPUXBATOB.

O6paboTke (ToprieBoMy dpese-
POBaHHUIO) TOABEPraeTCsl BEPXHSA
IJIOCKOCTh 3aroTOBKU. Ee HUXKHSAS
IJIOCKOCTh,  SIBJIAIOIIASICSI  YCTaHO-
BOYHOM 0a30M, U IJIOCKOCTH IIOJIOK,
C KOTOPOW B3aMMOAECHUCTBYIOT IpPHU-



XBaThl, UMEIOT MorpemHocTH (opmel. [lonoxkeHue 3arotoBku mocie 0a3upo-
BaHUs MMOKa3aHo Ha puc. 4.48, a (Touka A mpUHAIICKHT 3aroToBke). [Ipemamno-
JOKUM, 4YTO TMPUXBATHI cpadaThIBAIOT HEOJHOBpeMeHHO. I[lepBeiM B pabory
BCTymaeT npasbiid mpuxsat. [lox geficTBueM cuibl P, 3arOTOBKA MOBEPHETCS

OTHOCHUTENHHO TOUYKH A. OZHOBPEMEHHO OHa MOJ ACHCTBHEM STOW CHUJIBI (ee
COCTaBJAIONIEH P,) CMECTHTCS BIPAaBO Ha BEJIWYUHY €, M 3alMET IOJOXKe-

HUe, ToKa3aHHoe Ha puc. 4.48, 6. [Ipu cpabaThiBaHUU JIEBOT'O MPUXBATa 3aro-
TOBKA IIPH ONPEEICHHBIX YCIOBUAX OyAeT ynpyro aehopMupoBaHa cuioi P,

Ha BEJIMYMHY €, . 3arOTOBKA IOCIE 3aKpPEIUICHUS U (pe3epOBaHUS BEPXHEU

IJIOCKOCTH MoKa3aHa Ha puc. 4.48, 6. IIpu packpemieHnu noj ASUCTBUEM CHUII
yIPYyrocTd MaTepuaja HIDKHSSA MIOCKOCTh 3arOTOBKM MPHMET MEpBOHAYAIIb-
Hyto ¢popmy. [Ipu 3TOM 00paboTaHHas BEpXHss IUVIOCKOCTh MPUOOPETET COOT-
BETCTBYIOLIYIO [OrPEIIHOCTE HOpMEL Ay (puc. 4.48, 2).

OuyeBUIHO, YTO B PACCMOTPEHHOM MpUMepe JedopMaiivii 3aroTOBKA MO-
I'yT OBITh PE3KO YMEHBIIEHBI, €CJIM CHUJIbl 3aKPEIJICHUS MPUIIOKUThH HE Mapal-
JeNbHO, a MEPNEeHAUKYISIPHO Mockoctu XOZ .
OCHOBBIBASICh HA BBIIIE U3JI0KEHHOM, MOXHO YyKa3aTb, YTO JJisI COKpa-
HIEHUS MOTPEIIHOCTH 3aKPETICHHS] HE0OX0IUMO:
e o0OecreynBaTh BBHICOKYI) TOYHOCTh M KA4€CTBO IMOBEPXHOCTHOIO
CJIOSI TEXHOJIOTHYECKUX 0a3;
e o0OecreynBaTh pallMOHAILHOE HAMpPaBJICHUE W TOUKHU MPUIIOKEHUS
CHUJI 3aKpEIUICHUS;
e CTaOWJIM3UPOBATH 3HAUEHUS CWJI 3aKPEIUICHUS MYTEeM HCIOIb30Ba-
HUSI MEXaHU3UPOBAHHBIX MIPUBOJIOB B MPUCIIOCOOTCHUSX.

ITorpemiHoCc T, MPUCIOCOOJEHUsI. JTa OTPENIHOCTh &, SBISIETCS pe-

np
3yJbTaTOM HETOYHOCTEH M3TOTOBIICHUS MPUCTIOCOOJICHUS U €T0 YCTAaHOBKU Ha
CTaHKE, a TaK)K€ HEPABHOMEPHOI'0 M3HOCA YCTAHOBOYHBIX 3JIEMEHTOB OT MHO-
TOKPATHOT'O B3aMMO/ICHCTBUS C 3arOTOBKAMM.

Hanpumep, mmpoko HCHoOab3yeMble€ TPEXKYJIaYKOBBIE CaMOIEHTPUPYIO-
A€ NaTPOHBI MPHU KaXKIO0W YCTAHOBKE Ha IIMHWHJIEIIC CTAaHKAa 3aHUMAIOT pas-
JUYHBIE TOJIOKEHHS, KOTOPhIE KOJIEONIOTCS B Mpeaeiax 3a3opa MEXIy Ioca-
JIOYHOW IMIEWKOW IMIMUHAEAA W MOCaJOYHbIM OTBEPCTHEM B MmaTpoHe. Bceien-
CTBUE ATOr0 3aroTOBKA, YCTAHOBJIEHHAs B IATPOHE, OKAa3bIBAETCS HECOOCHOU
co mmuHAenaeM crtaHka. Kymnauku matpoHa u3-3a 3a30pOB MEXKAY HUMH W
HaIPABJISIONIUMHU TP 3aKPEIICHUH 3arOTOBKH MEPEKaIIMBAIOTCSA. DTO BEJIET K
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NEPEKOCY 3aroTOBKM OTHOCUTEIBHO WIMUHIENS cTaHka. [Ipm skcrmyarauuu
naTpoHa YCTaHOBOYHBIE MOBEPXHOCTH KYJIAYKOB H3HammMBarorcsa. M3Hoc y
Pa3HbIX KYJa4KOB MOXET ObIThb HEOJAMHAKOBBIM. OH TaK)Ke MOXKET COIPOBOXK-
naThCsl 0o0OpazoBaHMEM NOrpemHocTed GopMbl yKa3aHHBIX MOBepXHOCTEH. Bee
3TO YBEJIMYMBAET NOTPEIIHOCTh YCTAHOBKHU 3arOTOBOK.

JInd  yMeHBILIEHUs paccMaTpUBacMOM COCTAaBIIIOIIEH MOTPELIHOCTH
YCTAaHOBKH 3arOoTOBOK HEOOXOIUMO:

® [OBBIIIATH TOYHOCTh MPUCIOCOOIEHUI U TOYHOCTh UX YCTAHOBKH
Ha CTaHKE;

® HCIIOJIB30BaTh MPHUCHOCOOJIEHUS C MHUHUMAJIbHBIM YHCIOM IO-
JBUKHBIX CONPSKEHU;

® BBHINOJHATH 00PaOOTKY YCTaHOBOYHBIX MMOBEPXHOCTEW MPUCIIOCO0-
JIEHU HEMOCPEICTBEHHO HA TOM CTaHKe, JJIsl OCHAILEHUsI KOTOPOro
OHHM NpeIHA3HAYECHBI.

Hanmpumep, norpemHocTs YCTaHOBKM BTYJIKHA Ha BHYTPHUILIM(OBAIEHOM
CTaHKE MOXHO PE3KO COKPATUTh, €CIIM BMECTO TPEXKYJIAUKOBOIO CAMOLEHTPH-
PYIOIIEro naTpoHa UCIHOJIb30BaTh MEMOPAHHbIN NATPOH.

[IpocTeiimuit MmemOpanHbiii natpoH (puc. 4.49) cocTouT U3 MIAHIIAKOBI
1, meMOpanbl 2 ¢ O0NBIIUM KOJIMYECTBOM KyJIaukoB 3 1 mToka 4. [Ipu Bo3nei-
CTBUU ILITOKAa HA MeMOpaHy MociaeAHssl Mporudaercs, a KyJauku pa3BOAATCS U
oOpaboTaHHas BTyJIKa J W3BJIEKaeTcsi U3 narpoHa (puc. 4.49, a). 3arem ycra-
HAaBJIMBAETCA CJIEAyIollas BTYJKA, IITOK OTBOJIUTCS BIEBO WM IMOJ JEHCTBHEM
CWJI yIPYroCTH MaTepuaia MeMOpaHa MPUHUMAET MepBOHAYalIbHYIO QopMy, a
KyJIAUYKH CBOJSITCS U 32KUMAIOT BTYJIKY (puc. 4.49, 6).

Puc. 4.49. MeMOpaHHbIi1 TaTpoH:
a — ¢ pa3BeJICHHBIMU KyJIauKaMH; O — CO CBEJICHHBIMU KyJauKaMu
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[locne ycTaHOBKM MEMOpaHHOIO MaTpoHa HAa CTAaHOK YCTAHOBOYHBIE IO-
BEPXHOCTH €ro KyJayKOB HUIU(YIOT HAa 3TOM e CTaHKE. DTO MO3BOJISET MpaK-
TUYECKU YCTPAHUTh BIUSHUE MOTPEIIHOCTH YCTAHOBKHM MAaTPOHA HA CTAHKE U
M3HOCA €r0 KyJIa4KOB Ha TOYHOCTh YCTAHOBKH 3arOTOBKH.

AnanornysHsiM o0Opa3oM MOCTYHAalOT M B pse APYrux ciaydaeB. Tak,
TPEXKYJAYKOBbIE CAMOLICHTPUPYIOIIME MaTPOHbI OCHAIIAIOT «CHIPBIMUY» KY-
Ja4KaMH, KOTOPbIE PACTaYMBaIOT HEMOCPEACTBEHHO Ha TOKapHOM cTaHke. [lo-
CJIe YCTAHOBKH 3JIEKTPOMArHUTHOM IJIMTHI Ha TUIOCKOUUIH(OBAIBHBIA CTAHOK
€€ YCTAaHOBOYHYIO MJIOCKOCTh B 00513aTE€bHOM NOPAJIKE HTU(YIOT Ha 3TOM K€
craHke. Tak K€ MOCTYNnaroT IMPU U3HOCE YCTAHOBOYHOM IIJIOCKOCTH ATOM IUIM-
THI.

OmnpeneneHue NOrpemIHOCTH YCTAHOBKHU. [lorpemHocTs ycTaHOBKM 3a-
TOTOBKH ¢, (B 3aJaHHOM HAIMPABICHHUH) HAXOAUTCS CYMMHPOBAHHEM €€ CO-

cTaBisgronmx. PaccmarpuBas €5, €, M €, Kak IO PACCEMBAHUSA CIIy4alHBIX

mp
BEJIMYMH, UMEIOIINX HOPMAJIbHOE paclpeeieHue, Moay4yaeM

22,2
Sy—\/86+83+8Hp

[TorpemnocTs 0a3upoBaHus (€g) ONpPEAEHSAETCA PAacueTOM Ha OCHOBE
reoMeTpU4ecKuX cooTHowmeHu|. TlorpemHocTs 3akpennenus (€,) U NOrpem-

HOCTB MPUCIIOCOONCHUS (€, ) HAXOMITCS 1O CIpaBOYHHKAaM. Tak Kak pasge-

JIMTh 3TU COCTABJIAIOOIMEC MMOIPCHIHOCTU YCTAHOBKHU IIPU HMX SKCIICPUMCHTAJIb-
HOM OIPCACIICHUHA 3aTPYAHUTCIBHO, TO OOBIYHO B CIIpaBOYHHKAX YKa3bIBACTCs
TOJIbKO 3HAYCHUC ITOTPCINHOCTH 3aKPCINVICHUS, B KOTOPYIKO BXOAWUT U ITOI'pCUI-
HOCTb COOTBCTCTBYIOLICTO HpI/ICHOCO6J'IeHI/ISI. C YUYCTOM CKa3aHHOI'O IMOJIydyacm

_ ]2 .2
gy =485 T &5

[Ipn ycTaHOBKE 3arOTOBOK B LIEHTPAX, CAMOLIEHTPUPYIOIIUX NaTPOHAX, HA
Pa3KUMHBIX OMpPaBKax U T. . 0a3UpOBAHUE U 3aKPEIUICHUE 3aroTOBOK OCY-
LIECTBIISIETCS OJJTHOBPEMEHHO, MO3TOMY OTIEIIUTh MX JIPYr OT JIpyra TPYJIHO.
[IpuHATO cunTaTh, UTO B YKa3aHHBIX CIy4dasX MOTPEHIHOCTh Oa3MpPOBAHUS 3a-

TOTOBOK B paJyaJIbHOM HaIIPaBJIICHUN paBHA HyII0. TakuMm oOpaszom €, = ¢, .

y

YcraHoBKa 3aroTtoBOK ¢ BbIBepKoM. Hapsany ¢ paccMOTpeHHOU BbIlIE
YCTaHOBKOI 3aroTOBOK B MPHUCHOCOOJIEHHSX O€3 BBIBEPKH B YCIOBHUSX €IU-
HAYHOT'O U MEJIKOCEPUMHOTO MPOU3BOACTBA IIMPOKO MCIOJIB3YETCS YCTAHOBKA

C BBIBepKOﬁ ITOJIOXCHUA K&)I(I[Oﬁ 3aroTOBKHM II0 pasMCTOYHBIM PHUCKaM HJIN
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HETIOCPEJICTBEHHO 10 MOBEPXHOCTH 3aroToBku. Ha puc. 4.50 nokazana cxema
BBIBEPKHU TOJIOKEHHS BTYJKHM Ha BHYTpUlLIU(pOBaIbHOM cTaHke. /s obecne-
YeHHUs JKECTKOro JOMycKa pajguanbHOro OueHus nuimdyemoro orsepctus /
OTHOCHUTEJIBHO PaHEe MNPOLLIM(POBAHHOTO OTBEPCTHs 2 MOCTYHAIOT CIENYIO-
muM obpazoM. C MOMOILIBIO NPOKIAA0K 3 U HEOAHOKPATHOTO 3aKpEIUICHUS—
pacKperuieHusl BTYJIKU JTOOMBAIOTCS JOMYCTUMOIO paualibHOr0 OUEHUS OT-
BEpCTHs 2 OTHOCUTEIBHO OCH IIMHUHAENs 0a0ku u3aenus. ITo OueHue usme-
PAIOT B IBYX CEUEHHSIX OTBEPCTUA 2 C MOMOILBIO UHIUKATOPHOIO yCTPOICTBA.
[locne BbIBEpKH MPOU3BOIAT HUTM(OBaHUE OTBEPCTUS 1.

LA

[ /10,02] A |

Puc. 4.50. Cxema BbIBEpKH OJIOKEHUS BTYJIKU

[TorpemHOCTh YCTAHOBKM 3arOTOBKH C BBIBEPKOM paBHA NOTIPEIIHOCTH
BbIBepKHU. Hampumep, eciau mociie BBIBEPKHM BTYJIOK paavalibHOe OWEHHE OT-
BepCTUs 2 OTHOCUTENIBHO OCH INMHUHAEHS 0a0Ku H3JeNnus COCTaBISIET 10
0,01 MM, TO NOTrpEeIIHOCTh, YCTAHOBKH BTYJIOK B PaAuajJbHOM HAIlPaBJICHUU
g, =0,005 mm. IIpn sToM ¢, BKIOYaeT B ce0s KaK MOTPELIHOCTb 3aKperie-

HUS, TaK U MOTPELIHOCTh MPUCIIOCOOJICHHUS.

Heo6xoauMo OTMETUTH, YTO BBIBEPKA MO3BOJISIET OOECIEUUTH BBICOKYIO
TOYHOCTh YCTAHOBKH 3arOTOBOK, HO SIBJISIETCS O4€Hb TpyaoeMkou. [loatomy
YK€ B YCIOBHSIX CEPUMHOIO MPOU3BOJACTBA YCTAHOBKHU 3arOTOBOK C BBIBEPKOM
crapatorcs uzderatb. BMecTe ¢ TeM, B OTIENbHBIX CIy4asX MPOILIECC BBIBEPKU
aBTOMATU3UPYIOT U 3P(HEKTUBHO MCIOIB3YIOT YCTAHOBKY 3arOTOBOK CJIOKHOM
(OpPMEI C BBIBEPKOI B YCIOBHUSIX KPYITHOCEPUITHOTO MPON3BOICTBA.
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4.2.1.8. IlorpemHocTs pa3MepHOM HACTPOMKHM TEXHOJOTrHMYECKO
CHCTEMbI

Ilon pasmepnoi nacmpouxou TEXHOTOTHYECKOW CHUCTEMBI NMOHUMAETCS
MPUAAHUE PEKYILIUM KPOMKaM MHCTPYMEHTa TpeOYeMOro Moj0KeHUs OTHOCH-
TEJIbHO TEXHOJIOIMYECKUX 0a3 3aroTOBOK. 3ajavya pa3sMEpHOM HaCTPOMKHU — IO-
Jy4YeHUue pazMepa 3aroTOBKH B Mpejeiax yCTaHOBIEHHOIO MOJIS I0MyCKa.

OCHOBHBIM METOJIOM pa3MEpPHOM HACTPOMKHU SIBISIETCSI METOJA MPOOHBIX
XOJIOB, CYTh KOTOpOro coctout B cieaywomieM (puc. 4.51). K ycranosnenHoit
Ha CTaHKE 3aroTOBKE MOJBOJSAT HHCTPYMEHT, IPUIAIOT EMY C IOMOUIbIO JTUMOa
TaKo€ MOJIO)KEHUE, MPU KOTOPOM PHUCK MOIYYUTh OpaKOBaHHYIO 3aroTOBKY
CBOJIMTCA K HYJIO U 00palaThIBalOT HEOONBIION yyacToK noBepxHocTH. [locie
ATOrO0 CTAHOK OCTaHABIIMBAIOT, U3MEPSIIOT MOJIYYEHHBIH pa3Mep, ONpeaAesaioT
€ro OTKJIOHEHHE OT TpeOyemoro (Hampumep, pa3Mepa Mo YepTexy ACTalH) U
BHOCST C MOMOUIbIO JIUMOA MOINpPaBKy B IMOJIOKEHUE WHCTPYMEHTA. 3aTeM
BHOBb BBINOJHSAIOT MPOOHBIM XOJ, M3MEPSIOT MOJYYEHHBIM pa3Mep U IpH
HEOOXOIMMOCTU BHOCAT HOBYIO NMOMNPABKY B MOJOKEHHE HHCTpyMEHTa. Tak
MyTeM NPOOHBIX XOJO0B MOJIYYAIOT pa3Mep B Mpeesax YCTAHOBIEHHOTO IMOJIS
nomycka. Ilocine aToro oOpabaTbiBalOT 3aroTOBKY Ha BCHO JUIMHY, T. €. OCY-
LIECTBIISIIOT paboyuil Xo[. YKa3aHHbIE ACHCTBUS BBIIOJHAIOT IpH 00paboTKe
KaXXJ10M MOBEPXHOCTU 3aroTOBKU. OHU IEIMKOM MOBTOPSIOTCA IPU 00paboTKe
KaXJIOU MOCJIEAYIOLIEH 3arOTOBKHU.

Puc. 4.51. Cxema pa3mepHOil HACTPOUKH METOJIOM ITPOOHBIX XOJOB:
l;, [, — COOTBETCTBEHHO yYaCTKN YCTaHOBUBIIETOCS IIPOIIECCa PE3aHus

MIPY IEPBOM U BTOPOM MPOOHBIX X0J1aX
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YtoOBl Tporiecc pe3aHus ObLT YCTAHOBHBIIIMMCS, JJIMHA Y4acTKa IIO-
BEPXHOCTH TPHU KAXKIOM CIICTYIOIIEM MTPOOHOM X0JI€ JIOKHA OBITh HECKOJIBKO
Oosbiie, yem mpu npeasiaymieM (puc. 4.51). Ecnu nnuna oOpabaTbiBaeMoit
MMOBEPXHOCTHU HEOOJIbIIIAsI, TO TPOOHBIC XOIbI BHITIOTHSIIOT Ha BCCH JTUHE.

Heo6xonumo moauepKHyTh, 9TO TPH METOJE POOHBIX XOJ0B PEXKYIIEe-
My UHCTPYMEHTY Tepea 00paboTKON pa3HBIX 3ar0TOBOK MPHIACTCS Pa3IMYHOE
MTOJIOKCHNE OTHOCUTEIBHO X TEXHOJIOTrn4Yeckux 0a3. Hampumep, nmpu oOTayu-
BaHWUU HAPYy>KHOH TTOBEPXHOCTH (puc. 4.51), 4eM BbIIIIE TBEPAOCTh 3arOTOBKU U
0OJIBIIC CHUMAEMBIH C HEE MPUIYCK, TeM OJIMKEe K OCH 3arOTOBKH pacIioJiara-
€TCS MHCTPYMEHT Tepe/ BBHIMOJHEHHEM pabouero xoma. 3a CYeT 3TOro B 3Ha-
YUTEIBHON CTETICHH COKPAIAIOTCS TOTPEITHOCTH 00pabOTKUA 3arOTOBOK, BBI-
3bIBaCMbIC YIPYTHUMH AcHOPMANMSIMH TEXHOJOTHUECKOW CHCTEMBI OT CHII pe-
3aamst. O4EeBUIHO, YTO MPU ITOM METOJIC Pa3MEPHOM HACTPOUKU MOTYT OBITH
TaK)Xe CYIIECTBEHHO CHUXKEHBI MOTPEIIHOCTH 00pabOTKH 3aroTOBOK, 00YCIOB-
JICHHBIE M3HOCOM PEXKYIEro MHCTpYMEHTa. BciencTBue BEINIE M3I0KEHHOTO
METOJI TPOOHBIX XOJ0B O0SCIIEYMBAET BHICOKYIO TOYHOCTH 00paOOTKH 3aroTo-
BOK, HO OKa3bIBACTCS B ONMMCAHHOM BBIIIIE BApUAHTE OYEHBb TpymoeMKuM. [lo-
ATOMY €r0 MPUMEHSIOT B OCHOBHOM B YCJIOBHUSIX CAMHHYHOTO U MEIKOCEPHUH-
HOTO TIPOM3BO/ICTBA.

[Tpn nundoBaHMM M XOHUHTO-
BaHUHU METOJl MPOOHBIX XOI0B 3(-
(EKTHBHO HCTIOIB3YIOT U B CEPUITHOM
MPOU3BOJICTBE, OCHAIas  CTaHKHU
mpudopamMu akKTUBHOTO KOHTpoJist. Ha
puc. 4.52 npuBeaeHa cxema muudo-
BaHUS 3arOTOBKM Ha Kpyriomnumdo-
BaJIbHOM CTaHKE C MPUOOPOM aKTUB-
HOTO KOHTPOJISI, KOTOPBIA OCYIIECTB-
JSeT HEMPEePhIBHOE HW3MEpPCHUE Te-
KyIIero pasmepa 3arotoBku. Korma
TEKYIIUH pa3Mep OKa3bIBaeTCs OIn3-
Puc. 4.52. Cxema mum¢poBanus 3arotoB-  gym K TpeOyeMoMy, IpHOOp cHayaa

KU Ha KpYyIJIonuin(oBaIbHOM CTaHKE BBIPAbATHIBACT KOMAHIy HA IPEKpa-
¢ IprOOPOM aKTUBHOTO KOHTPOJIS:

[ —3aroToBka; 2 — nuM(OBaILHBINA KPYT;

HIEHUE paguaibHOIN Mojaauu, T. €. Te-
pEXOoAy K PEXUMY BBIXaKWUBAHUA, a
3aTeM, KOrJla TEeKYyLIUMi pa3Mep 3aro-
TOBKHM OKa3bIBa€TCs B IMpejeiax Mos
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JIOITyCKa, 1aeT KOMaHAy Ha OTBOJ HUIM(OBaIbHOro Kpyra. [Ilpubopamu akTus-
HOTO KOHTPOJISI OCHAILAIOT MPAKTHYECKH Bce HuindoBanbHble cTtanku ¢ YITY.
[Ipryem 3T mpUOOPHI BBHIMONHSIOT HIMPOKOIUANA30HHBIMYU, MPOrpaMMHpYye-
MBIMH, YTO TO3BOJIAET OAHUM MPUOOPOM KOHTPOJUPOBATH PA3HBIE Pa3MEpPHI.

B ycnoBusx cepuifHOro 1 MaccoBOro MPOM3BOJCTBA HACTPOMKA BEJAETCS
Ha 00paboOTKy mapTuu 3aroToBOK. [Ipy 3TOM MHCTpyMEHTY NMpHUAAeTCs HEUs-
MEHHO€ MOJI0KEHHE OTHOCUTEIBHO YCTaHOBOYHBIX 3JIEMEHTOB MpuUcIocolJe-
HUS U TIPU 3TOM MOJIOKEHUH MPOU3BOJIUTCS 00pabOTKa BCEX 3aroTOBOK Map-
TUU JI0 €ro nogHacTpoiiku. Takas oOpaboTKa 3aroTOBOK IMOJY4YWJia Ha3BaHHE
«00paboTKa HAa HACTPOEHHBIX cTaHkax». Ha puc. 4.53 mpuBenena cxema (pe-
3epOBaHUs YCTyNa 3aroTOBKH, OCYILECTBIIEMOr0 KOHIIEBOM (ppe3oii Ha BepTH-
KaJIbHO-(pe3epHOM cTaHke. Dpe3e ¢ MOMOUIbI0 METOAa MPOOHBIX XOJI0B MPH-
JAeTCsl HEM3MEHHOE MOJIOKEHUE OTHOCUTEIBHO HEMOJBUKHON ryOKu / THCOB
U UX OCHOBAaHMS 2 M COOTBETCTBEHHO TEXHOJIOTMUECKHX 0a3 3arOTOBKH, KOTO-
poe obecrnieunBaeT NOIyYeHUE TEXHOJIOIMYECKUX pa3MepoB A, u A, B mpefe-

JaxX YCTAaHOBJEHHBIX MoOjel AomyckoB. DYHKIMM CTaHOYHHMKA (Omeparopa)
CBOJATCS K YCTAHOBKE M CHATHIO 3arOTOBOK, BKJIFOUEHHUIO M BBIKJIIOUYECHHIO I1O-
Ja4y CTOJa U NEPUOJUYECKOMY KOHTPONIIO pasMepoB A, U A,, KOTOpbIE IIPU

00paboTKe MapTUH 3arOTOBOK BBIJEPKMUBAIOTCSI aBTOMATUYECKH.

Puc. 4.53. Cxema ¢pe3epoBaHus 3arOTOBKH
Ha BEPTHKAJIbHO-PPE3EPHOM CTaHKE
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ITpu npubnuxenun pasmepoB 4, u (unu) A, K rpaHuLiaM MOJEH Komyc-
KOB, KOTOPO€ B OOJIBIIMHCTBE CIIy4aeB MPOUCXOAMUT M3-3a U3HOCA UHCTPYMEH-
Ta, IPOU3BOJUTCS MOJAHACTPOIKA TEXHOJOTMUECKONU CUCTEMBI.

Jlns pa3MepHON HACTPOWKH TEXHOJIOTUYECKOM CHUCTEMbl HEOOXOIMMO
3HaTh HACTPOEUHBINH paszMep. Hacmpoeunvim pazmepom A, (cM. puc. 4.51)
MPUHATO HA3bIBAaTh pa3Mep 3aroTOBKH, K MOJIYYEHHIO KOTOPOro HY>KHO CTpe-
MUTBCS IIPU HACTPOMKE.

IIpu Merone npoOHBIX XOAOB B KAadyeCTBE HACTPOEYHOrO pasMmepa A,

OOBIYHO UCTIONB3YIOT CPSIHUI pa3Mep 3ar0TOBKU A, T. €.

A =4 = AH6 +AHM
H  “Tcp 7 »
rac AH6’ —— COOTBETCTBEHHO HAUOOJIBIIIEE U HAUMEHBIIIEE MMpeACJIbHbIC 3HA-

YEHUs TEXHOJIOTMYECKOr0 pa3Mepa, BBIICPKUBAEMOI0 Ha JIAaHHOM IEpPexojie
(onepanun). GakTUUECKUE 3HAUCHHS TEXHOJIOTUYECKOTO pa3Mepa Bcerjia B Tou
WIM UHOW CTeNeHu orTinuarrcs oT A,. Hambonbliee oTkiIOHEeHHE (akThde-

CKOI0 TECXHOJOIrM4YCCKOIro pasmepa OT AH B IIapTHMU 3arOTOBOK, U3MCPCHHOI'O

Ha y4acTKe MPOOHBIX XOJI0B, MOXXHO CUMUTATh MOTPEIIHOCTHIO HACTPOUKH. DTa
MOrPeIIHOCTh A, CKJIAJbIBACTCS U3 MOTPELUIHOCTH PEryiaupoBaHus A .. I0-

JI0KEHUSI MTHCTPYMEHTA 110 JIMMOY M MOTPEIIHOCTH U3MepeHus A . pa3Mepa

3arotoBku. CuuTas pacnpeneseHus MOrpelHOCTer PEryJIupoBaHus U U3Mepe-
HUST HOPMAJIbHBIMM, MOTPEITHOCTh HACTPOMKM METOJO0M MpPOOHBIX XOJIOB

HaxoJsT o Gopmyse
[A2 2
AH = Aper + AI/ISM ‘

. OIpenensercs LEHOW AeICHHA JIMMOA CTaHKa, IO-

Horpemnocts A

TPEIIHOCTh A 3aBUCUT OT THIIA U3MCPUTCIIBbHOI'O MHCT eHTa. JlaHHbIle 00
n3

M
ATUX MOTPEITHOCTAX MPUBOAATCS B CIIPABOYHOM JTUTEpaType.

[Ipu HacTpoiike Ha 00pabOTKy MapTUU 3arOTOBOK HACTPOCUHBIA pa3Mep
A, IOJKEH OBITh TaKUM, 4TOOBI MOXKHO OBLIO IOJYYUTh BO3MOXKHO OoJbllee

4KCIIO TOJHBIX 3arOTOBOK A0 IOAHACTPOWKH. s ompenenenus A, odecre-

YUBAIOUIEr0 3Ty BO3MOXKHOCTb, HY’KHO pacroyiaraTb TOYEYHON AUArpammoi,
10 KOTOPOU MOXHO CYJIUTh O CIyYalHBIX U CUCTEMATUYECKUX MOTPEIIHOCTIX
00pabOTKH B 3aBUCUMOCTH OT BPEMEHHU ¢ WM 4Kciia 00pabOTaHHBIX 3aroTo-
BOK 7. OIHAKO TOYEUYHYIO JUarpaMMy MOKHO IMOJYYHUTh TOJBKO HAa OCHOBE
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U3MEpPEHUN pa3MepoB 3aroTOBOK B MPEAIIECTBYIOIIMM mepuoia paboThl; Ha
MOMEHT II€pBOM HACTPOWKM TaKOM IHarpamMMbl HET. B ¢BsA3M ¢ 3TUM pasmep-
HYI0 HacTpOiKy Ha 00pabOTKy MapTUU 3arOTOBOK II€JI€COO0PA3HO BHITIOIHSTH
B JIBA dTara, KaK 3TO MOKa3aHOo Ha puc. 4.54 1is ciydas MoJy4eHus: OXBaThIBA-
€MOro pa3Mepa.

1 sTan 2 sTan

Je 2T ’
— < n
I
© A o
<| &=
z s =
~ N

t,

Puc. 4.54. Cxema pazMepHOii HACTPOHKH Ha 00pabOTKy MapTHH 3arOTOBOK

Ha nmepBom »stame, xenast UCKIIOYUTh Opak, METOJOM MPOOHBIX XOJO0B
NPOM3BOAAT HACTPOWKY, MCHOJIB3Yysd B KadeCTBE HACTPOCYHOTO pasmepa A
CpeIHee 3HauCHUE TeXHOJorndeckoro pasmepa A. [Ipu 3Toi HacTpoiike BBI-
MOJHAIOT 00pabOTKy MAPTUM 3arOTOBOK, U3MEPSISL UX pa3Mephl B MOPSJIKE CXO-
Jla CO CTaHKa U, TAKMM 00pa3oM, MOJIy4Yar0T TOYEYHYIO JuarpaMMmy o0paboTKH.
Ha neil cuctemaTnyeckue MoOrpemHoCTH M3-3a U3HOCA MHCTPYMEHTa Ompee-

JIAFOTCS TAHTEHCOM YIJIa HaKJIOHa K ocu abcmucce mpsamoit 4 = f(¢), rne 4 -
TEKyIllee CpeJHee 3HadeHue pa3Mepa 3aroToBOK. CirydaiiHbIE OIPENIHOCTH

XapaKTEePU3YIOTCS MOJEM PaCcCEeUBaHUA pa3Mepa, IPAHUIBI KOTOPOIO MOKA3aHBbI

OPAMBIMH ~ TIApAJUIEIBHBIMA  [IPSIMOMA Z= f(¢). Tlapamerpsl (QyHKIHH

A = f(f) HaxomaAT METOMOM HAMMEHBINIMX KBAaApaTOB. TeKyllee 3HAaUYCHHE

CPENHETO KBAaAPAaTHYHOIO OTKIIOHEHHS Pa3MEPOB MOICUUTHIBAIOT IS TPYIIIIBI

1 Il II] ...) nmociaeqoBaTeabHO 00pPaOOTAaHHEIX 3arOTOBOK. X 4HMCIIO B rpymne
y

N, OOBIYHO MPHHUMAIOT, PaBHBIM 5. Tak Kak JUIs 3arOTOBOK Pa3HBIX IPYIII

192



CpellHHE KBaJpaTUYHbIE OTKIOHEHMS] OKa3bIBAIOTCS HECKOJBKO OTIMYHBIMU
Ipyr OT Apyra, TO U3 HUX BbIOMparoT HauOosbluee. CuuTas pacnpeeneHue
pa3MepoB B ITpelnenax TMojds pPacCeUBaHUs HOPMAJIbHBIM, MPUHUMAIOT
(Dt = 6Gtmax :

Ha BTOpOM 53Tame HacTpoWkH, >kejash JTOOUTHCS MOJYyYEHHS] BO3MOXKHO
OOJIBIIEr0 YHClIa FOAHBIX 3arOTOBOK 0€3 MOJHACTPOMKH, IOJIe pacCEeUBaHUsA

pasMepoB (, CMELAIOT K HIKHEH IpaHMIE MO JOIMYCKa Ha TEXHOJOrHde-

ckuii pasmep A. (Tanrencwl yrios Hakinona npameix 4 = (1) n A = f(t)
CUMTAIOT OJAMHAKOBBIMHU). B KkauecTBe HacTpoeyHoro pasmepa A4, Oepyr pas-

mep 4, +30 MeTtonoM npoOHBIX XOJ0B MPOU3BOASIT HACTPOMKY TEXHO-

fmax *
JIOTUYECKOM CHCTEMBI Ha 3TOT pa3Mep. 3aTeM 00padaThiBatOT HECKOIBKO 3aro-
TOBOK, U3MEPSAIOT UX pa3Mephl U, €CIIM CpellHee 3HaueHHe (HaKTHUECKUX pas-

MEpOB 3THX 3ar0TOBOK Ay OKaspiBacTcs OmuskuM K A, = 4, +30 TO

fmax ?
MPOU3BOAAT 00pabOTKYy MapTHH 3ar0oTOBOK. B MPOTMBHOM cilydae BHOCST KOp-
PEKLUIO B IIOJIOXKEHUE PEXKYILETO UHCTPYMEHTA.

AHanoruyHsiM 00pa3oM MPOU3BOAUTCS pa3MEpHAsl HACTPOMKA JJIs MOJTy-
YEHHUs OXBATHIBAIOILIUX Pa3MEPOB B IapTUU 3arOTOBOK. B 3TOM cityyae HacTpo-
€YHBIM pa3Mep Ha BTOPOM 3Talle HACTPOMKU COCTaBUT

A, =A4s-30

fmax .

ITorpemHocTbio HacTpolkn A, Ha 00pabOTKy MapTHH 3arOTOBOK MOXHO

CUMTATh OTKIOHEHHE Ay OT A, . DTy NOTPEUIHOCTD ONPEALIAIOT 10 popmyIie

2 2 2
AH :\/Aper + AI/ISM +A

pacu °

rac A — IOIrp€IIHOCTDb OIIPCACIICHUA At(i) H3-3a OI'PAaHUYCHHOCTH 4YHUCJIa 3a-

pacu

TOTOBOK B Ipymne 7, . [TorpemnocTs A, . HaAXOJUTCA MO COOTHOIIEHHUSIM Ma-

pacu

TeMaTu4eckoi cratuctuku. Hampumep, npu n,, =5, ¢ =0,02 MM ¢ Bepo-

~0,02 MM.

Ecnam ydecth morpemHocTh HACTPOUKHU, TO (POPMYIbI IJ1 OMpPEACIICHUS
HACTPOECYHOTO pa3Mepa IMpPU IOJYYEHUH OXBATHIBAEMBIX WU OXBATHIBAIOIIMX

fmax

ATHOCTBIO 0,9 monyuum A,

PasMEPOB 3aIrOTOBOK COOTBCTCTBCHHO IIPUMYT BHU
A=A, 30,00 AL
A, = A5 —30, 0 — Ay

fmax

fmax
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Pa3mepHasi HacTpoliKa TEXHOJOTHYECKOW CHCTEMBI, OCOOEHHO MPU MHO-
TOMHCTPYMEHTHON 00paboTKe, OKa3bIBaeTCsl JOCTATOYHO TpyaoeMKkou. Jlis
CHIW)KCHHUS TPYAOEMKOCTH TPHMCHSIOT HACTPOUWKY TIO 35MAlOHY, KOTOPBIH
MpeCcTaBisieT co00il aHanor 00padaThiBaeMOI Ha CTAaHKE 3arOTOBKH.

DTaNoH yCcTaHAaBIMBAIOT HAa HEpaOOTAIOIIUK CTAHOK BMECTO 3arOTOBKH,
3aTeM CYMIOPTHI CMEMIAIOT B MOJIOKEHHE, COOTBETCTBYIOIIEE OKOHYAHUIO Pa-
O6ouero xozxa. IIpu 3TOM pexyIiye WHCTPYMEHTHI YCTAHABIWBAIOT U 3aKpel-
JISIIOT B JIEPYKATEIAX TaK, YTOOBI X PEXYIIHE KPOMKH KacajJuch COOTBETCTBY-
IONIMX TOBEPXHOCTEH ATanmoHa. Jlanee 3TalloH CHUMAaKOT CO CTaHKa M BMECTO
HETO YCTaHAaBIMBAIOT 3aTOTOBKY.

DTaJOH M3rOTaBIMBAIOT C BBICOKON TOYHOCTHIO (€T0 MOBEPXHOCTH IILIH-
¢yroT). PazMepsl 3TamoHa BBIMONTHIIOT HECKOJHKO OTIMYHBIMU OT Pa3MepOB
3aroTOBOK, KOTOPBIE MIPEACTOUT 00paboTaTh Ha cTaHke. Tak, TuaMeTp TanoHa
D, (puc. 4.55), npeaHa3Ha4YeHHOrO U1 HACTPOWKHA Ha 00pabOTKY 3arOTOBOK

BaJIOB, IPUHUMAIOT MEHBLIE JUAMETpPa 3arOTOBKHM Ha BEJIWYMHY NornpaBku I1.
OHa BKIIIOYAeT yNpyroe OTKaTHe MHCTPYMEHTA U 3aTOTOBKU A | M IIEPOXOBA-

TOCTb €€ 00paboTaHHOI MOBEPXHOCTH Rz, KOTOpPHIE YBEIMYUBAIOT JUAMETP
3arOTOBKM II0 CPaBHEHMIO C AMaMeTpoM 3TajoHa. OueBHAHO, 4TO Ipu obpa-
Gorke orBepcTHil BiansHHe A, W Rz Ha ero auamerp OyAeT NPOTHBONOIOXK-

HBIM M 3HaK MOMPaBKU OyAET MOJOXKUTEIbHBIM. Takum oOpa3zoMm, mpu oOpa-
00TKE HApY>KHBIX MOBEPXHOCTEH U OTBEPCTUM TUAMETP ATAjIOHA ONMPEICTUTCS
COOTBETCTBEHHO U3 COOTHOIICHU:

D, =D, —II=D,, —2(A, + Rz);

D, =D, + 11 =D, +2(A, + Rz).

[Ipu HacTpolike MO 3TAIOHY BaXXKHO TOYHO 3apUKCUPOBATH MOMEHT Kaca-
HUSI UHCTPYMEHTOM COOTBETCTBYIOLIEH MOBEPXHOCTH 3TanioHAa. C 3TOU LENbIO
Yarie BCEro MeXxAy 3TaJOHOM M MHCTPYMEHTOM pa3MellaloT MarnupocHyro Oy-
Mary, KOTOpYI HempepblBHO cMmemiaioT. [Ipu «3akyceiBaHum» Oymaru cumTa-
€TCs, YTO HHCTPYMEHT KacaeTCs 3TAIOHA.

[TorpemHOCTh HACTPOWKHK MO 3TATIOHY 3aBUCHUT OT PsAZIa COCTABIISIFOIIUX:
MOTPENIHOCTHA €r0 M3TOTOBJIEHUSA, MOTPEIIHOCTH YCTAaHOBKM HA CTaHKE, IO-
TPELIHOCTH ONPEAEIEHNUS] MOMEHTA KacaHWs MHCTPYMEHTOM 3TajoHa U ap. B
LIETIOM 3TOT METOJI HACTPOUKHU 00€CIEUMBAET €€ CYIIECTBEHHYIO MOIPEIIHOCTbD,
kotopas coctassiet 0,05...0,1 mm.
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Puc. 4.55. CooTHOLIEHNE MEKTYy AUAMETPAMU STAIOHA U 3arOTOBKHU

NHorma B KauecTBe H3TalloHA HMCHOJB3YIOT paHee o0paboTaHHYIO Ha
CTaHKE 3aroToBKy. B 3TOM cllydyae MOJj0K€HHE MHCTPYMEHTOB, YCTAHOBJIECH-
HBIX 10 «3TAJOHY», MIPUXOAUTCS, KaK MPABUJIO, B JAIbHEHIIEM KOPPEKTHUPO-
BaTh 10 pe3yiabTaTaM 00paOOTKH MEPBBIX 3arOTOBOK.

o

Puc. 4.56. Cxema B3anmMo3aMeHIE€MOU HACTPOUKHU:
a — TIOJIOKEHHE pe3lia Ha CTaHKe; 6 — HACTPOMKa JJIMHBI pe3lla BHE CTaHKA.
1 — perynupoBOYHBIN BUHT; 2 — KOHTpraika; 3 — u3BMepHUTelibHas TOJOBKA
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[Ipn nogHACTPOMKE TEXHOJIOTMYECKUX CHCTEM B YCIOBUAX CEPUHHOIO
¥ MacCOBOT'O ITPOM3BOJCTBA ISl CHUYKEHHS 3aTpaT BPEMEHU NPUMEHSIOT B3a-
uMo3aMeHsieMble MHCTpyMeHTHI. Ha puc. 4.56 npuBeneHa cxema Tak Ha3blBae-

MO#i  B3anMoO3aMeHAEeMO  HacTpoiiku. TpeOyemas mHa pesua L

(puc. 4.56, a) mepBOHAuYaILHO YCTAaHABIMBAECTCS METOJAOM MPOOHBIX XOJIOB.
IIpy u3HOCE pe3na ero 3aMeHSIOT Ha HOBBIW. IIpu 3TOM AyMHa HOBOTO pe3la
L, obecrieynBacTCsi BHE CTaHKa METOJOM PETryJMPOBAHHs, OCYIIECTBISEMOrO

BUHTOM [ ¢ KOoHTpraikoi 2 (puc. 4.56, 0).

B psane ciyyaeB B3aMMO3aMEHSEMBIMU BBINIOJIHAKOT LEIUKOM CHEMHBIE
CYHIIIOPTHI CTAHKOB C HECKOJBKUMHU UHCTPYMEHTaAMHU, TaKXKe HACTPAUBAEMbIMHU
BHE CTaHKa. JTO IMO3BOJSET 3HAYUTEIBHO COKPATUTh IPOCTOM CTAHKOB, CBS-
3aHHBIE C UX Pa3MEpPHOU ITOJHACTPONKOM.

4.2.1.9. Onpenenenne CyMMAapHON NMOIPEMIHOCTH 00padOTKHM HA Tex-
HOJIOTHYECKOM Ilepexoje

IIpyn nmpoeKTUpOBaHMU TEXHOJOTMYECKHUX MPOLIECCOB MU3rOTOBIEHHUS JE-
TaJIEN 3Ta NOTPELIHOCTD MPEICTABISAET OCHOBHOM UHTEPEC.

B mpocreiimem ciiydyae cyMMapHyO MOIPELIHOCTh pa3Mepa 3aroTOBOK,
00pabaThIBa€MbIX HA HACTPOEHHOM CTaHKE, HAXOAAT aareOpanyeckuM CyMMHU-
POBaHUEM DJIEMEHTAPHBIX IMOIPEITHOCTEN:

A=g, +A+A +A, +A +) A, (4.6)
TI¢ €, — MOTPEIIHOCTE YCTAHOBKH 3ar0TOBOK; A, — IOTPEIIHOCTh HACTPOUKH

TEXHOJIOTHYCCKON CHCTEMBI; A, — MOTPEIIHOCTh OT YHPYIUX AedopMaruid

JTOM CHUCTEMBI OT CHUJI pe3aHusl; A, — MOrPEIHOCTb OT U3HOCA PEXKYILEro UH-
CTPYMEHTa; A, — MOTPEIIHOCTh OT TEMIIEPATYPHBIX Ae(hOpMaluil TEXHOJIOTU-

YECKOU CUCTEMBI.

IlepBble msTh cnaraeMbix B Gopmysie (4.6) mpenctaBisitor coOoM mos
paccerBaHUs COOTBETCTBYIOIIUX SJIEMEHTAPHBIX MOTPEITHOCTEN M OTpa)xaroT
WX BIUSIHHE Ha paccerMBaHME pa3Mmepa 3aroTtoBok. [locnennee mecroe ciarae-

Mo€e ZAq) OTpa)XaeT BIMUSHHE I'€OMETPUYECKHX MOTPEIIHOCTEN CTAaHKa, Je-

dbopmanuii 3aroTOBOK OT YCWJIMWA 3aKpeIuieHUs M yOpyrux neopmanuii Tex-
HOJIOTHYECKOW CHCTEMBI OT CHJI pe3aHus Ha MOTPENTHOCTh (PopMbl 00pabdaThI-
BA€MOM MTOBEPXHOCTH 3arOTOBOK.
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HOFpeIHHOCTB Ay HeO6XOI[I/IMO HaXOOUThb IJId CCUCHUM 3aroToBOK, B

KOTOPLBIX XCECTKOCTbH TEXHOJIOTUYECKOM CHCTEMbl MHHHUMAJIbHA. Haan/IMep,
IIpU TOYCHHUH KOHCOJILHO 3aerHHeHHOﬁ 3aroTOBKM BCIIMYHHY Ay ciaenyer

OINpEJENATh Y €€ MPaBoro Topiia.
CyMMapHyI0 MOrpelIHOCTh JUaMEeTpalIbHbIX Pa3MepoB CleAyeT onpese-
JIATH Oe3 y4eTa MOrpeliHOCTH YCTAaHOBKH €, , TaK Kak OHa, KaK ObUIO MOKa3aHOo

BBILIE, HEIIOCPEICTBEHHOI'O BIUAHUS HA MOTPELIHOCTh 3TUX Pa3MEPOB HE OKa-
3biBacT. I1o 5TOM ke NPpUYMHE &, MCKIIOYACTCS M3 CyMMapHOH MOTPEHIHOCTH

pa3mMepa, CBA3BIBAIOIIETO JBa MPOTUBOJIEKAIINX JIEMEHTA 3aTOTOBKH, MOABEP-
raeMbIX OJJHOBPEMEHHOU 00paboTke HAOOPOM PEKYIINX UHCTPYMEHTOB.

ITorpemHocTh ZAQ) HY>KHO HaXOJIWUThb C YYETOM B3aUMHOW KOMIIEHCA-

U €€ OTACIBHBIX COCTABISIFONIUNX. Hampumep, mpu 00TaunBaHUN KOHCOJIBHO
3aKpEIJICHHOTO B MAaTPOHE BaJlMKa M3-3a MPOTuda OT CUJI PE3aHusl €ro JUaMeTp
Ha MPaBOM KOHIIE OKa3bIBaeTcs Oosibliie, yeM y nmatpoHa (cm. puc. 4.30, a). B
TO K€ BpeMsl NMPU HAIWYUU OTKIOHEHHUS OT MapaJICIHbHOCTA OCH IITHUHACIIS
OTHOCHUTEJIHHO HAMPABISIOMNUX CTAHUHBI B TOPU30HTAIBHOMN TUIOCKOCTH 00TO-
YeHHasl MMOBEPXHOCTh 3arOTOBKM MOJydaeTcsd KOHMYEeCKOH (cM. puc. 4.26, a).
Ecnu Bepmmua koHyca oOpaliieHa B CTOPOHY 3a/iHeil 020K, TO MOrPEIIHOCTH
(GOpMBI YaCTHYHO WJIM TOJHOCTHIO KOMITEHCHpYIOTcs. [Ipu oOpaTHOM moJo-
KECHUU BEPIIUHBI KOHYCA MOTPEITHOCTH ()OPMBI CKIIaIBIBAFOTCSI.

Pacuet cymmapHoii norpemHocT pazmepa mno dpopmyie (4.6) 1octaTouHO
mpoct. OgHaKo 3HaYeHUsT A MOTY4YaroTCsS CHIBHO 3aBBIIICHHBIMH.

bosnee TouHO CyMMapHYI0 MOTPEIIHOCTh pa3Mepa MOXKHO OIEHUTh, €CITU
y4eCTh BEPOSTHOCTHYIO TPHPOAY DJIEMEHTapHBIX morpemHocTeil. [lepBbie
[ATh ciaraembix B ¢opmyne (4.6) npeactaBisitoT co0oil ciaydaiiHble morpen-

HOoCcTH (BenuuuHbl). Craraemoe ZA¢> MpeACcTaBisieT cO00M MOCTOSIHHYIO CH-
CTEMaTHYECKYI0 MOTPEeIHOCTh. Pactipenenenus €y, A, n Ay c BBICOKOM TOY-

HOCTBIO MOYKHO CYUTaThb HOPMAJIBHBIMU, a pacmpeneieHus A, u A, — coOT-

BETCTBYIOLIMMHU 3aKOHY paBHOW BepoATHOCTH. Toraa [mo anamoruu ¢ ¢popmy-
joit (3.22)] cymMapHasi OrpentHocTh 00pabOTKH MOKET OBITh ITPEACTABIICHA B
BUJIE

A=ty W2+ A2+ A 23 (A2 + A7) + Y A, (4.7)
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OOb1yHO MpUHUMAIOT #, =3. /Il HOpMaJIBHOTO pacnpenenenus ko3ddu-

1 1
IIUCHT 7»12 = 5; JUTS pacrpe/IeIICHUs 110 3aKOHY PaBHOM BEPOSTHOCTH 7»% = 3 C

yueToM 3Toro (popmyna (4.7) npumer BUJ

A=Je+ A2+ A2 4302 +302) + A, (4.8)

JIns amaMeTpanbHbIX pa3MEPOB

A= A2 +A2+3A24307) + YA, (4.9)

®opmynsl (4.8-4.9) nonyunnu Hamboliblliee pacrpocTpaneHue. Mx oc-
HOBHOE JIOCTOMHCTBO B TOM, YTO MO OTACIBHBIM 3JIEMEHTapPHBIM MOTPEIIHO-
CTSIM, ONIPEACIICHHBIM PAacueTOM, MOKHO HANTH OXKUJIaeMYyI0 TOUYHOCTh pa3Me-
pa. OTO MO3BOJSIET HA PAHHUX CTAAUSAX MPOSKTUPOBAHUS TEXHOJIOTUYECKOTO
MpoIlecca U3rOTOBJICHUS JIeTalld CPABHUBATh PAa3IMYHbIC BapUAHTHI BBHIMIOJIHE-
HUS TEXHOJOTMUUECKOTO Mepexo/ia U BbIOMpaTh U3 HUX HauboJiee MpUeMIIEMbI.
Kpome Toro, 3T0 BaxkHO MpU OCBOCHUM HOBBIX TEXHOJOTHMYECKUX MPOIECCOB
M3TrOTOBJICHUS JeTajneil, Korja, HampuMmep, BO3HUKAET 3aJadya yCTaHOBUTH
MPUYUHBI HEAOMYCTUMO HM3KOM TOYHOCTH OOpaOOTKM U HAWTU MyTU €€ IMO-
BBIIICHUS.

Bwmecte ¢ Tem ciaegyeT uMeTh BBHUAY, UTO pacyeT CyMMAapHOM MOrpeni-
HOCTH 00pabOTKH 3arOTOBOK B PSJ€ CIy4aeB OKa3bIBA€TCsS 3aTPYIHEH OTCYT-
CTBUEM HAJCKHBIX MCXOJIHBIX JAHHBIX (HAIPUMEp, JAHHBIX O Pa3MEPHOM U3-
HOCE PEeXYIINX UHCTPYMEHTOB, KECTKOCTH 3JIEMEHTOB TEXHOJOTMYECKON CH-
CTEMBI U JIp.), @ TAKKE OTCYTCTBUEM METOJUK pacdeTa OTAEJIbHBIX dJIEMEHTap-
HBIX MOTPEIIHOCTEN, HAIpUMeEp, MOTPEIIHOCTEN OT TeMIepaTypHbIX Aedopma-
uuii cranka. [loatoMmy Hapsiy ¢ pacueToM MOrpelHocTe 00pabOTKU B TEXHO-
JIOTUU MAIIMHOCTPOEHHUSI IUPOKO UCTIONIB3YIOT Ta0IUIbl TOUHOCTH 00pabOTKH,
KOTOpPBIE€ MOJYYAIOT MYyTeM CTATUCTUYECKUX HCCIEAOBAHUNA TOYHOCTH B MpPO-
W3BOJICTBEHHBIX YCIIOBUSIX.

4.2.2. O0 odecrieyeHHH TOYHOCTH MPH BbIMOJHEHUN TEXHOJIOIrHYe-
CKOr'0 NMpouecca u3roToBJeHUs 1eTaan

Kak ormeuanocs, 3a oauH nepexol UCXOIHas 3ar0TOBKA, KaK IMPaBUJIO, HE
MOET OBbITh MpeBpalleHa B FOTOBYIO AeTaib. g 3TOro Tpedyercs: BbINOJI-
HSATBH PsII IEPEXOJIOB WM ONepaluii, COBOKYITHOCTh KOTOPBIX 00pa3yeT TeXHO-
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JIOTUYECKUH Tpoliecc U3roToBieHus AeTanu. [lo Mepe ero BbIMOTHEHUS 3aro-
TOBKa MO (popMe U pa3Mepam CTaHOBHUTCS Bce Oosiee OIM3KOW K JeTanu U Mo-
cJie MocJeIHeN onepaly NpeBpaniaeTcs B Hee.

[Ipouecc npeoOpa3oBaHUsl UCXOJHOM 3arOTOBKU B J€Talb MOXET OBITh
OCYIIECTBJIICH pPa3JUYHbIMM METOJAaMU U CPEICTBAMHU TEXHOJOTHYECKOIO
ocHaieHusa. Tak, st obecriedeHus: TpeOyeMbIX pa3MepoB U (OpMBI JeTanu
MO>KET OBITh UCIIOJIb30BaHa 00pabOTKa pe3aHrueM, FJIEKTPOIPO3UOHHAS U AJICK-
TpoXUMHUYecKas 00padoTKa.

[Ipu ycTaHOBIIEHHH CBSI3€ MEX]y MapaMeTpamMH TOYHOCTH 3arOTOBKH,
MOJIYYAIOIIMMHUCS 110 XOJly T€XHOJOTHMYECKOro Mpouecca U3roTOBICHUS JeTa-
JI1, UCTIOJIB3YIOT MOHATUE ymoyHeHue. ITO OHATHE OTPAKAET CBSI3b TOYHOCTH
(morpemHocTH) 00pabOTKH 0 U TOCJE BBIMOJHEHHUS omepanuu (mepexoja)
WJIM BCErO TEXHOJIOTMYECKOTO Mpoliecca.

Hon ¢akT4eckuM yTOYHEHHEM g, TEXHOIOTHYECKOTO MPOLECcCa MOHHU-

MacCTCA OTHOIICHUC IMOTPCITHOCTH HCXOI[HOﬁ 3aroTOBKH1 A3ar K IIOIrpCHIHOCTH
u

metanu A, 1O JaHHOMY mapameTpy (pasmepy, Gpopme, pacrooKEHHIO MO-

BEPXHOCTEN):
g(b = A3arn /AL[

[Tocne BbITIONTHEHUS Ka)XJ0TO nepexoaa (omeparuu) MOrpeiHocTy 3aro-
TOBKH YMEHBITIAIOTCS B COOTBETCTBUU C BETUIHMHON

A

3ar i-1

Ep,. =
b; A

rae A , A

sar, — COOTBETCTBCHHO NOIPCITHOCTH A0 U IOCJIC BBIIIOJIHCHHUA I-
1

3ar;_
ro mepexoa.

Od4eBHIHO, YTO TIOCTIC 7 TEXHOJOTHYCCKHX IEPEXO0JI0B, COMACPKAIIUXCS
B TEXHOJIOTHYECKOM IPOIIECCe U3TOTOBICHUS ST, YTOUHCHHUE

m
S(b = g(blg(bz...gd)m = Hg(bl .
i=1

JInst mostydeHust TOOHOM JAE€Taar 1O TOMY WM MHOMY IapamMeTpy TOYHO-
CTU HE0OXOAUMO, YTOOBI COOTBETCTBYIOIINI IOMYCK JI€TANIN

T,2A, Teyg=A /] (4.10)
i=l
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IIpy mpoexkTUpOBaHUM TEXHOJIOTMYECKOIrO IIpolecca U3rOTOBIICHUS JIe-

TaJIU TIEPBOM U OCHOBHOM 3aJ]au€il ABJISETCS OIPEIEIICHUE TIEPEUYHS NIEPEXO0I0B
(omepanuiit) 00pabOTKH KaXIO0il MOBEPXHOCTU €€ 3arOTOBKH U YTOYHCHHH &
1

Ha KaXJOM Iepexojie, 00eCleunBarouX BbINOJHEHUE HepaBeHcTBa (4.10).
Pemienue >Toli 3agaun U3105K€HO B P. 6.

Kak mokazano B p. 3, oTIenbHbIe pa3Mepbl AeTaiu (KOHCTPYKTOPCKUE
pa3Mepbl) MOTYT MOJIy4aThCS B BHJI€ 3aMBIKAIOIIUX 3BEHBHEB B TEXHOJIOTHYE-
CKHMX Pa3MEpPHBIX IEMIX, COCTABISIONIMMU 3BEHbSIMU KOTOPBIX SBIISIIOTCS TEX-
HOJIOTHYECKHE pa3Mephl. [[pyrumu ciioBaMu, TOUHOCTh OTACJIBHBIX KOHCTPYK-
TOPCKUX Pa3MEPOB MOKET OMPEACNISIThCS TOUHOCTHIO pPsiia TEXHOJIOTUUYECKUX
pa3MepoB, MOJYYAIOIMKUXCS Ha PA3IMYHBIX MEPEX0J/iax U ONepalusix TEXHOJO-
rudeckoro nporuecca. OdecredyeHue TOYHOCTH 3TUX KOHCTPYKTOPCKUX pa3Me-
POB BO3MO>KHO TOJIBKO MPU UX Pa3MEPHON YBA3KE C COOTBETCTBYIOIIUMU TEX-
HOJIOTUYECKUMHU pa3MepaMu. Takas yBsi3ka HPOU3BOJIUTCS MPU Pa3MEPHOM
aHaJu3e MPOEKTHUPYEMOIr'0 TEXHOJIOTHUYECKOTO Mpoliecca, METOJUKA KOTOPOTo
paccmMoTpeHa B p. 6.

4.2.3. TexHosornyeckasi HacjJeJACTBEHHOCTh IPH U3TOTOBJICHUH
JAeTa/In

@opMUpPOBAHUE NAPAMETPOB TOYHOCTH M KA4YECTBA MOBEPXHOCTHBIX
CJIOE€B JIETAJIM, ONPEACISIONIMNX €€ IKCIUTyaTallMOHHbIE CBOMCTBA, MPOUCXOIUT
Ha MPOTSHKEHUU BCETO TEXHOJIOTHYECKOro mpouecca. Mexay OTIEbHbIMU U3
ATHUX MapaMeTPOB HA PA3JIMYHBIX ONEPALUIX CYHIECTBYIOT JOBOJILHO CIIOKHbBIE
B3aMMOCBS3U, KOTOpPbIE HEOOXOJUMO YUYUTHIBATh MpPU Pa3padOTKE TEXHOIOTH-
YECKOTO IMpolecca U3roTOBICHUS AeTald. B 3TOi CBSA3M B TEXHOJOTMU MAIIU-
HOCTPOEHHUSI HCIOJB3YIOT NOHATUS «TEXHOJIOTUYECKOE HACIENOBAaHUEY» U
«TEXHOJIOTUYECKAasl HACIEJCTBEHHOCTbY. 1exHoni02uueckum Hacieoo8aHuem
HAa3bIBAIOT SIBJICHUE MEPEHOCA CBOMCTB 3arOTOBKU OT MPEAUIECTBYIOIIUX OIle-
pauuii k nocieayromuM. CoxpaHeHHE K€ ATUX CBOWCTB Y 3arOTOBKH (J€TasM)
Ha3bIBAIOT MEXHOI02UYECKOL HACe0CM8EHHOCHbIO.

Y CTaHOBIIEHO, YTO B XOAE€ TEXHOJOTMYECKOTO MPOILECCa MUMEET MECTO
HaclieJJOBaHUE KOHCTPYKTUBHBIX (hOPM 3arOTOBKH (JI€TaJIN), OTPEIIHOCTEN ee
TEXHOJOTUYECKUX 0a3, MOTPENIHOCTEH pa3MepoB, (HOPMBI U PACIIOIOKCHHUS
MOBEPXHOCTEN 3aroTOBKHM, BOJHUCTOCTH 3THUX [OBEPXHOCTEH, (HU3UKO-
MEXaHHUYECKUX CBOMCTB ITOBEPXHOCTHBIX CJIOEB U JIP.
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[IpocTelmuM IposSIBIEHUEM TEXHOJOTHYECKOTO HACIENOBAHUS ABISIETCS,
Hanpumep, 0O0pa3oBaHUE MOTPEIIHOCTH (POPMBI MOMEPEYHOrO0 CEYEHMs 3aro-
TOBKHM IpH OOTauMBAHUM, KOTOPHIE BBI3BIBAIOTCA NMEPEMEHHBIMU IO YTy €€
IIOBOPOTA YIPYTHUMH OTKATHSMU B TEXHOJOTMYECKON CUCTEME M3-32 HAINYUS
OJIHOMMEHHOM MOTrpeuIHOCTH Y UCXOAHOU 3aroToBku (puc. 4.57). Ilpuuem no-
IPEelHOCTH (POPMBI 3arOTOBKH, BO3HHUKIIME NPU OOTaYMBaHUHU, MOTYT B TOM
WJIM UHOM CTENEeHM HAclIeA0BaThCs MPH JajbHENIIeH 0TaeI04HON 00paboTKe U
IIEPEHOCUTCS HAa TOTOBYIO J1E€Talb.

Puc. 4.57. Cxema HacienoBaHUs
‘ MOTPELIHOCTH (POPMBI HCXOIHOM 3ar0TOBKH (/)
00TOYEHHOM 3aroTOBKO# (2)

[IpuMepoM TeXHOTOTUUYECKOTO HACIEOBAHUS KOHCTPYKTUBHBIX (POPM 3a-
TFOTOBKU (JI€TaJIi) M MOTPEIIHOCTU TEXHOJIOTMYECKUX 0a3 MOXKET CIIYKUTh
cneayromuii. {5 MoOBBIIEHUS] TOYHOCTH LIEHTPOBBIX OTBEPCTHUM B psijie CIy-
4aeB MPOU3BOIAT UX MPABKY MYTEM IJIACTUUYECKOTO Ae(hOpMUPOBAHUS TBEPIO-
CIUIaBHBIM LIEHTPOM, BHEAPSIEMBIM B LIEHTpoBOe oTBepcTHe. [Ipu Hammuuu Ha
Hapy>XHOM MOBEPXHOCTH 3arOTOBKHU Basia JILICOK IIEHTPOBBIE OTBEPCTUSA NPHU
ATOM METOJE€ MPaBKU MPpUOOpeTaoT NorpemHocTs GopMmbl (puc. 4.58), koTopas
BO3HHMKAET M3-32 OOJIETYCHHBIX YCJIOBHUH IJIACTUYECKOrO0 TEUEHUs MeTajlla B
MEePIEHIUKYIAPHOM JbICKaM HamnpasieHuu. llpu mocnenyromniemM Kpyrjiom
nuiMdOBaHUM 3arOTOBKH Bajia, KOTOPOE OCYILECTBIISIETCS OOBIUHO MpPHU yCTa-
HOBKE Ha HEMOJIBUHBIE IEHTPHI, )KECTKOCTh KOHTAKTa «LEHTP—LIEHTPOBOE OT-
BEpPCTHE)» CTAHOBUTCS MEPEMEHHBIM IO YTy TOBOPOTA 3arOTOBKU. DTO MPUBO-
JUT K TOTPEIIHOCTH POpMbI MPONUTH(OBAHHON TOBEPXHOCTH, KOTOpasi OKa3bl-
BaeTcs OJIM3KOM K MOrpelIHOCTH (DOPMBI IIEHTPOBBIX OTBEPCTHUIA.
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OtmeTuM, 4TO MOJOOHBIM k€ 00pa30M BOJIHUCTOCTH LIEHTPOBBIX OTBEP-
CTUI TpaHC(POPMHUPYETCS B BOJIHUCTOCTh MOBEPXHOCTEN, 00pabOTaHHBIX KPYT-
JBIM HUTH(OBAHUEM.

Puc. 4.58. Biusiaue npicok Ha (hOopMy IIEHTPOBOTO OTBEPCTHS Baja
(mo marabpIM A.M. JlanbCcKoro): a — KOHPUTypaus Baja;
6 — KpyTrJiorpaMMa IeHTPOBOTO OTBEPCTHS

Paccmotpum mpumep TEXHOJIOTUYECKOTO HACJIEIOBAHUS MapaMeTpoOB Ka-
YecTBa MOBEPXHOCTHOTO cios. [lpu kpyriom Bpe3HOM HUIM(POBAHUM MOBEPX-
HOCTH CTaJIbHOW 3aKaJICHHOM 3arO0TOBKHU C OTHOCUTEIBHO Ipy0oil IIepoxoBaTo-
cthio ( Rz 240 MxM) TemriepaTypa B €€ MOBEPXHOCTHOM CJIO€ OKa3bIBACTC TIe-
PEMEHHOI: HanOoJIbllIe HATPOTUB BEPIIMH BHICTYIIOB Y HAUMEHBIIIHMI HAIPO-
TUB JHAa BMaJUH MHUKpoHepoBHOCTeH (puc. 4.59). B pesynprare 3T0ro B 1O-
BEPXHOCTHOM CJIO€ 3aKaJeHHOM 3aroTOBKH IMpHU HUIM(OBAHUH, XapaKTEepU3ye-
MOM PE3KHM HAarpeBOM U OXJIAKJIEHHEM 3TOTO CJIOSl, MOT'YT MPOUCXOAUTH SB-
JICHUS1 BTOPUYHOM 3aKaJIKU (I10J] BEPIIMHAMU BBICTYIIOB) U BTOPUYHOTO OTIIYyC-
Ka (IOoJ1 THOM BITaJIMH) COOTBETCTBEHHO ¢ 00pa30BaHUEM CTPYKTYp MapTEHCH-
Ta U ayCTEHHUTa U TPOOCTHUTA U TpoocTtocopbuTa. Takum oOpaszom, rpydas 1ie-
POXOBATOCTh MOBEPXHOCTH 3aKaJICHHOW 3arOTOBKH 00YCIaBIMBAET (POPMHUPO-
BaHHUE MpHU NUIM(OBAHUH MOBEPXHOCTHOTO CJIOSA C HEOJHOPOIHON CTPYKTYpOM
Y Pa3JIMYHON MUKPOTBEPIOCTHIO.

3Hasi OpOSBICHUS TEXHOJOTMYECKOrO0 HACIEIOBAaHUS, MOXHO IPUHSTH
MephbI JJIsl TOBBIIIEHUSI TOUHOCTU M KauyeCTBa MOBEPXHOCTHOTO CJIOS IeTaleld 1
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UX JKCIUTyaTallMOHHBIX CBOMCTB. Tak, BO BTOpOM MpuMepe cieayeT OTKa3aThb-
Csl OT TIPaBKU IIEHTPOBBIX OTBEPCTUM TUIACTUUYECKUM J1e(pOPMHUPOBAHUEM U TIe-
pelTH K UX mpaBke MmyTeM NUTMGOBAaHUS WU MPUTUPKU. B TpeThbem mpumepe
HEO0OXO0UMO TMpU 00TAaYMBAHUM 3arOTOBKH O0ECIIEUUTh MEHBIIYIO IIEPOXOBa-
TOCTbh, @ TAK)K€ MIPUHSATH MEPbI JIJIsl CHUXKEHUS TEITIOHAIIPSHKEHHOCTH Tpoliecca
nuiQoBaHus.

by e~

(31

e é\

Puc. 4.59. Cxema popmupoBaHus HEOTHOPOIHOTO MOBEPXHOCTHOTO
CJI0S1 3aKaJICHHOM 3arOTOBKHU IIPU KPYIJIOM BPE3HOM IIIM(OBAHUU:

[ — mepoxoBaToOCTh MOCIe 00TaYuBaHUs; 2 — IEPOXOBATOCTH MMOCIIE MUTH(OBAHMUS;
3 — reMrieparypa npu nupoBaHuN; 4 — 30HbI BTOPUYHOMN 3aKaJIKU; 5 — 30HBI
BTOpryHOro otiycka. AB u CD — COOTBETCTBEHHO TEKYIIEE U KOHEYHOE
noJyioxkeHue numdosanbHOro Kpyra (mo ganueim I[1.U. Smepurpina,

3.B. PoixoBa, B.I1. ABepueHkoBa)

Oco0oe 3HaueHWEe yYeT SBICHUH TEXHOJOTHUYECKOTO HACICIOBAHMS
MpUOOpeTaeT MPH MU3TOTOBICHUN MPEIU3UOHHBIX JCTAICH, TOMYyCKH KOTOPBIX
COCTaBIITIOT MHUKPOMETPHI WJIH 0 MUKpoMeTpa. llpu sTom mposBisercs
HACJICJICTBEHHOE BIMSHUE MHOTHX (PAKTOPOB, BO3ACHCTBUS KOTOPBIX MPHU W3-
TOTOBJICHUM JeTaneil oObraHO#M TouHOCcTH ([7 6—117) ABNSAIOTCS HE3HAYU-
TETHHBIMH.
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KOHTPOJIBHBIE BOITPOCHI

1. Kak nqoOuBaroTcs yinydlieHUss CBOMCTB MaTepralia UCXOAHBIX 3ar0TO-
BOK, IIOJIy4aeMbIX JINTbEM U 00pabOTKOM J1aBiieHuEM?

2. Kak u3MeHsI0T CBOMCTBA CTaJbHBIX 3arOTOBOK MPOIECCHl TepMUYE-
CKOM 00pabOTKH (OTXKUT, HOpMAJTM3alIUsl, 3aKaJIKa, OTIYCK)?

3. Kak u3MeHSIOT CBOWCTBA CTAJbHBIX 3arOTOBOK MPOIECCHI XUMUKO-
TEPMHUYECKO 00pabOTKM (LIeMEeHTalus, a30THUPOBAaHUE, HUTPOIE-
MeHTaIus)?

4. TlepeuncnuTe OCHOBHBIE MTOKA3ATEIN KA4€CTBA TOBEPXHOCTHOTO CIOS
JeTaJIei.

5. Kak BnusieT KauyecTBO MOBEPXHOCTHOIO CJIOSI HA DKCIUTyaTallMOHHbBIE
CBOICTBA JIeTal€H U UX COCTUHEHUI?

6. Kak BIMSIOT mapaMeTpbl pekuMa pe3aHusi JE3BUUHBIM MHCTPYMEH-
TOM Ha Ka4y€CTBO MTOBEPXHOCTHOTO CJIOA?

7. Kak BAusitoT mapameTphl pexuMa pe3aHus aOpa3suBHBIM WHCTPYMEH-
TOM Ha Ka4€CTBO MTOBEPXHOCTHOTO CJIOA?

8. C xakoii 1enplo AeTaiu 00padaThIBalOT METOJAMH MOBEPXHOCTHOIO
IJIACTUYECKOT0 1epOpMUpPOBaHUS?

9. KakuMu myTsIMU MOKHO HCKIIOYHMTH HAKJEN U OCTATOYHBIC HaIpsi-
KEHUS B IOBEPXHOCTHOM CJIOE JeTanei?

10.Ilepeuriciinte OCHOBHBIE MPUUYMHBI 00pPa30BaHUS MOTPEIIHOCTEN 00-
pabOTKH 3aroTOBOK, OCYIIECTBISIEMOW Ha METAJLUIOPEXKYIIUX CTaH-
Kax.

11.IloueMy BBICOKOTOYHBIE CTAHKH CJIEAYET MCHOJB30BaTh TOJBKO IS
BBITIOJIHEHUS] YACTOBBIX ONEPALUiA?

12.Kak CHU3UTh MOTPEIIHOCTH OOpPa0OTKH 3arOoTOBOK OT yHPYTHX Je-
dbopmanuii TEXHOJIOTHYECKOW CUCTEMBI OT CHUJT PE3aHUs?

13.Kak CHU3UTHh MOTPEMIHOCTH OOpaOOTKH 3aroTOBOK OT TeMIIepaTyp-
HBIX JiepopMaIuil TEXHOJIOTMYECKOU CUCTEMBbI?

14.Kak CHM3UTh MOTPEHTHOCTH O0OPaOOTKHU 3arOTOBOK M3-3a M3HOCA pe-
KYIIUX UHCTPYMEHTOB?

15.Kak CHM3UTHh MOTrPEIIHOCTH OOpPaOOTKH 3aroTOBOK, BbI3bIBAEMbIC
BJIMSTHUEM OCTATOYHBIX HANIPSKEHUM ?

16.Kak CHM3UTHh MNOTPEIIHOCTH OOPAOOTKM 3aroTOBOK, MOPOXKJaeMble
HETOYHOCTBIO MEPHBIX PEXKYIIUX UHCTPYMEHTOB?

17.13 xakuX COCTaBISIOUIMX CKJIAABIBACTCS MOTPEIIHOCTh YCTAaHOBKHU
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3aroTOBOK?

18.Kak CHU3UTH NOTPENIHOCTh YCTAHOBKHU 3arOTOBOK?

19.Kak cka3bIBaeTcsi OTPENTHOCTh YCTAHOBKHM Ha TOYHOCTh 00OpabOTKHU
3aroTOBOK?

20.B yeM cOCTOUT CYIIHOCTh YCTAaHOBKH 3aroTOBOK C BbIBepkoii? Korga
€€ UCIOIb3YIOT?

21.Yto mpencrapiser coboli paboynii HACTPOECUHBIH pa3Mep U Kak ero
ONpeAEHsIOT?

22.Ilouemy Metoz npoOHBIX XOJI0B o0ecreynBaeT 0osee BHICOKYIO TOU-
HOCTb OOpabOTKM IO CpaBHEHUIO ¢ 00pabOTKON Ha HACTPOECHHOM
cTaHke?

23.B ueM COCTOUT Iie/Ib HACTPONKH TEXHOJIOTMYECKOU CHCTEMBI Ha 00-
pabOTKy mapTHU 3ar0TOBOK?

24 Kakumu crnoco0aMu MOKHO OO€CIEUYUTh BBIMOJIHEHUE HACTPOUKHU
TE€XHOJOTUYECKON CUCTEMBI?

25.Y10 Takoe TEXHOJOrudyeckas HaciaeACTBeHHOCTh? lIpuBenure mnpu-
Mep €€ NPOSBICHUS TPU U3TOTOBICHUU JCTAIICH.
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5. MOBBIIEHUE TEXHUKO-3KOHOMMWYECKOM
dOOEKTUBHOCTHU U3ITOTOBJIEHUS JETAJIEHA

OCHOBHBIMU KPUTEPUSIMU TEXHUKO-DKOHOMUYECKONH A(HPEKTUBHOCTU
U3TOTOBJICHUS JIETAJICH SIBJISIOTCS MPOU3BOJIUTEIBHOCTh TPYyJla U UX ceOecTo-
UMOCTh. PaccMOTpUM OCHOBHBIE MYTH MOBBIIMICHUS MPOU3BOJIUTEIBHOCTH U
CHIDKEHUS C€0ECTOMMOCTH.

5.1. TexHosoru4ecKkue MyTH MOBBILICHUSA
NPOM3BOAMTEILHOCTH 00pPa00TKH 3ar0TOBOK

5.1.1. CokpameHnue MITY4YHOr0 BpeMeHH

OCHOBHYIO JOJIIO IITYYHOIO BPEMEHH COCTAaBIISICT ONEPATUBHOE BPEMS,
pPaBHOE CyMM€ OCHOBHOI'O M HEIEPEKPBIBAEMOI0 UM BCIIOMOTaTEIBHOIO Bpe-
MeHu. [loaToMy ITydHOE BpeMs, r1aBHbIM 00pa3oM, MOXKET ObITh CHUKEHO 3a
CYET YMEHBUIEHUS OCHOBHOI'O BPEMEHH, HEMOCPEACTBEHHOTO YMEHBIICHUS
BCIIOMOTaTEIBHOTO BPEMEHHM, 4 TAKXKE 3a CUET €ro IEPEKpPbITHS OCHOBHBIM
BPEMEHEM.

OcHOBHOE BpeMs1, OIIpenesIeMOe Ul KaXKA0ro Iepexoaa 3aBUCUMOCTBIO

f Li
o SM

MOKHO COKPATUTh IyTEM YMEHBIICHUS pacueTHOU AMUHBI 00paboTku L, umc-

b

1a pabo4MX XONOB I U yBEJIUYECHHUS MUHYTHOU IOJAYH S|, .

Bp

Puc. 5.1. Cxema ¢pe3epoBanus 3aroTOBKU TOPIOBBIMU (ppe3amu
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B cBoto ouepenp, pacueTHas 1uHA 00paOOTKH MOXKET ObITh CHUKEHA!
® yYMEHBIICHUEM JJIMHBI BPE3aHUS;
® [epexoJioM OT 00pabOTKH C MPOJOJILHOM K 00paboTKe ¢ momepey-
HOU mojauent (METOI0M Bpe3aHusl);
® COBMEIICHUEM TEPEXOJIOB, T. €. OJHOBPEMEHHBIM (TIapajlieIbHbIM )
BBITTOJIHEHUEM TIPOCTHIX MEPEXOI0B.
Ha puc. 5.1. nokazana cxema ¢gpe3epoBaHuUs IIJIOCKOCTH 3arOTOBKU TOP-
1oBbIMU (ppezamu. M3 Hee BUAHO, YTO yBeIMUEHUE quameTpa (ppe3bl mo3BOIIs-
T CYLIECTBCHHO CHM3WTbH IIMHY BpesaHus (/; <[, ) H, TEM CaMbIM, COKpa-

TUTD 1.

['opazno Oonee 3HAUUTENLHOIO CHUYKEHUSI PACUETHOM JJIMHBI 00pabOTKHU
Y OCHOBHOT'O BPEMEHU MO>KHO JJOCTHYb, €CJIM, HAPUMED, MEPEUTH OT TOUEHUS
MMOBEPXHOCTHU 3arOTOBKHU C MPOJOJBHOM MOJayell, OCYIIECTBISIEMOTO MPOXO/I-
HBIM PE3LOM, K TOUEHUIO METOI0M BPE3aHUsl, BHIIIOIHIEMOMY (PACOHHBIM pPe3-
oM (puc. 5.2.).

a o

Puc. 5.2. Cxembl 00TaunMBaHuUs 3arOTOBKU TPOXOIHBIM (&)
u ¢acoHHBIM (0) pe3namMu

JInsi cCHUKEHUsT pacyeTHOM IJIMHBI OOpaOOTKM M OCHOBHOTO BPEMEHHU
IIMPOKO HCMOJB3YIOT COBMEleHHE mepexoaoB. llocnennue Moryt BbINOJ-
HATHCS KaK OJAMHAKOBBIMU (puc. 5.3, a), Tak u paznuuHbiMu (puc. 5.3, 6) uH-
ctpymeHTamu. lIpu OZHOBpEeMEHHOM CBEPJICHUH OJMHAKOBBIX OTBEPCTHI B
3aroTOBKE C MOMOIIbI0 MHOTOIIMUHAEIBHON CBEPIUIBHONW TOJOBKH (pHC.
5.3, a) pacuetHas AyiMHA 0OpaOOTKH U OCHOBHOE BpPEMS CHHUXKAIOTCS MPOIOp-
LIMOHAJIBHO UX yucty. [Ipu oqHOBpeMEHHOI TOKapHON 00paboTKe pa3HbIX MO-
BEPXHOCTEHN 3arOoTOBKH Pa3IUYHBIMU MHCTPYMEHTAMH, pa3MEUIEHHBIMU B pas3-
HBIX CYMIOpTax craHka (puc. 5.3, 6) pacueTHas JyrHA 00PaOOTKH U OCHOBHOE
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BpEMs YMEHBINIAIOTCS JI0 PACUCTHOW JJIMHBI U OCHOBHOTO BPEMEHM JIUMHTH-
PYIOIIEro nepexoa.

}_

|
-

2+

Puc. 5.3. Cxembl 00pabOTKH 3aroTOBOK C COBMELIEHUEM MEPEXO/IO0B!
a — Ha BEPTUKAIbHO-CBEPIIMIILHOM CTaHKE, OCHAIICHHOM MHOTOIINUHACTEHON
TOJIOBKOH; O — Ha TOKQPHOM CTaHKE C MPOJOIHHBIM U MONEPEYHBIM CYNTIOPTAMHU

Heo6xoauMo oTMeTHTh, 4TO 00pabOTKE METOJOM BPE3aHUsI U COBMEIIIE-
HUIO MEPEeXOJ0B YaCTO MPEMSITCTBYET HEJOCTATOYHAs JKECTKOCTh TEXHOJIOTH-
YECKOW CHCTEMBI U, MPEXKJIE BCEro, Malasi KeCTKOCTh 00pabaThiBa€MbIX 3aro-
TOBOK. [103TOMYy BO MHOTHX CIy4asiX MPUXOJUTHCS OTKA3bIBATHCS OT MpUME-
HEHUSI METOJla Bpe3aHus, a 00pabOTKy pa3WYHBIX MOBEPXHOCTEH 3aroTOBOK
BECTU TOJBKO MOCIEA0BATEIBHO.

JI71s1 cokpallleHrs OCHOBHOT'O BPEMEHHM 3a CUET YMEHBIIECHUS YKcia pado-
YUX XOJ0B HEOOXOAUMO CHHUXATh MPUIIYCKHM Ha OOpabOTKY M HAMyCKHU. DTO
o0ecrieunBaeTCs UCIOJIb30BAHUEM UCXOJAHBIX 3aTOTOBOK, KOTOpbIE 10 (hopMe U
pa3zmMepamMm MaKCUMajbHO MPHUOJIMKEHBI K TOTOBOM AeTtanu. [Ipuuem ymeHsblie-
HUE MPUITYCKOB BaXXHO KaK MpPHU MpeABapUTEIbHON 00pabOTKe 3aroTOBOK, TaK
U NP OKOHYATEIbHOM, HalpuMep, MpU BHYTPEHHEM HUIU(OBAHUU, KOTOPOE
XapaKTEepU3YIOTCA Majlol mojiaueid Kpyra Ha riIyOMHY ¥ OOJBIINM YHCIIOM pa-
004YMX XOJI0B.

OnHYUM W3 OCHOBHBIX NyTEH CHUKEHUSI OCHOBHOTO BPEMEHHU SIBIISIETCS
HCIIOJIb30BaHUE BBICOKOTIPOU3BOJUTEIbHBIX PEXYIIMX UHCTPYMEHTOB, MO3BO-
JSOIKUX YBEIUUUTh CKOPOCTh pe3aHus U (Wiu) mojady Ha o0OpoT (IIBOMHOM
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XOJ) 3arOTOBKM WJIM HMHCTPYMEHTa M TaKUM 0Opa3oM MOBBICUTh MHHYTHYIO
nojady.
Bonbinyto 4acTh MITYYHOTO BPEMEHHM MOXKET COCTABJIATH BCIIOMOTaTesb-
Hoe Bpems. B psje ciydaeB, Hanpumep, MpU KPyriaoMm HUIM(OBAHUM HA YHH-
BEpCAIbHBIX KPYIJIONUTM(OBAIBHBIX CTAaHKAaX, OHO OKAa3bIBAETCS B HECKOJIBKO
pa3 0oJibllIe OCHOBHOTI'O BPEMEHHU.
HenocpenctBeHHoe cokpallieHne BCIOMOraTeabHOro BpeMeHu o0ecreyn-
BaETCA:
® [IPUMEHEHUEM YCTAHOBOYHBIX MPHUCIOCOOJEHUNH C ObICTpoAECi-
CTBYIOLUIUMHU MEXaHU3UPOBAHHBIMH NMPUBOJAMU (ITHEBMATUYECKUM,
TUIPABINYECKUM, 3JIEKTPOMArHUTHBIM U JIp.), KOTOPbIE MO3BOJSIOT
CHU3UTH BpEMs Ha YCTAHOBKY M CHSTHE 3arOTOBKH CO CTaHKA;
® YMEHBIICHHEM BpPEMEHU Ha yMpaBlieHHE OOOpYyAOBaHUEM U MpPHU-
CHOCOOJICHUSIMU TYTEM PaLMOHAIBHOIO pPa3MELIEHUs OpPraHoB
VIOPABJIEHUS, €r0 MEXaHW3aluh W aBTOMATHU3alUH, MOBBILIECHUS
CKOPOCTEH XOJIOCTBIX MEepEeMELIEHU pabouynx OpraHoB 000py10Ba-
HUS;
® YMEHBIICHUEM BPEMEHH Ha HU3MEpEeHHs] 00pabaTblBaeMbIX 3aroTo-
BOK 32 CUET MPHUMEHEHHSI BBICOKOIPOU3BOAMUTEIBHBIX CPEJICTB U3-
MEpEeHUSL.
3HAYUTENBHO CHHU3UTh KaK OCHOBHOE, TaK M BCIOMOIAaTEIbHOE BpPEMs
MO3BOJISIET MHOI'OMECTHasi 00pabOTKa 3aroTOBOK, MPU KOTOPOM Ha CTaHOK
YCTaHaBJIMBAIOT OT JIBYX J0 HECKOJBKHX JAECSITKOB 3arOTOBOK.
Ha puc. 5.4 npuBenena cxema

— R R MHOTOMECTHOM  TIOCTIEA0BATEIbHON
00paboTKH 3aroTOBOK (0OTauMBaHUS

V( _ li'e kojen). B »Tom cnyuae BennunHa
s BpE3aHUs, IMOABOJNA W CXOJla WH-

| CTPYMEHTa YMEHBIIAIOTCS TPOIOP-
— NN [IMOHAJIBHO YHCIIy 3aroTOBOK, YTO

S o0ecrieurBaeT CHUKEHUE OCHOBHOTO

R BPEMEHHU. 3aMETHO COKpALIAETCA H

BCIIOMOTI'aTENbHOE BpEMs, pacxonaye-

Puc. 5.4. Cxema MHOroMecTHOM MO€ Ha YCTaHOBKY 3aroTOBOK H
MIOCJIEIOBATENIbHOM 00paOOTKM 3ar0TOBOK  YIIPABIIEHUE CTAHKOM.
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[Ipr MHOTOMECTHOI MHOTOMHCTPYMEHTHOM MapaieabHo 00paboTke 3a-
rOTOBOK (pucC. 5.5) CTaHOBUTCA BO3MOXHBIM COBMelIeHUE nepexonoB. Ilpu
ATOM OCHOBHOE BpEMsI YMEHBIIAETCS O OCHOBHOTO BPEMEHU JIMMUTHPYIOILIETO
[IEpPEeX0/ja, OTHECEHHOI'O K YMCIly 3arOTOBOK, a TaKKe 00ECIeUnBaeTCs COKpa-
LIEHNE YKAa3aHHBIX BBIIIE COCTABISIOIINX BCIOMOTaTEIbBHOTO BPEMEHH.

Puc. 5.5. Cxema MHOroMeCTHOM NapajulebHON 00pabOTKH 3arOTOBOK

MHoOromMecTHble CXeMbl O00paOOTKH JalOT BO3MOXKHOCTH MEPEKPHITH
BCIIOMOTaTeIbHOE BPEMS OCHOBHBIM, YTO HEBO3MOXKHO MPU OJHOMECTHOM 00-
paboTke.

B npocreiiniem ciaydae 3TO JOCTUTaeTCA MPU TaK HA3bIBAEMOW «MasiTHU-
KOBOI1» 00paboTKe, KOrja, HampuMep, Ha CTOJIE BEPTUKAILHO-(PE3EPHOro
CTaHKa pa3MEIIalT JBa NPUCHOCOOJEHUS] JJIsl YCTAaHOBKH 3arOTOBOK
(puc. 5.6). Iloka uner oOpaboTKa 3aroTOBKH, YCTAHOBJICHHOW B OJHOM MpHU-
criocoOJieHnH, paHnee 00paboTaHHAs 3ar0TOBKAa CHUMAETCSI C APYroro mpucro-
cOOJICHHS U 3aMEHSETCs CIeyIolel mojiexanieii 00padoTke 3aroTOBKOM.

Haubonee nonHo BcmomMoratesibHOE BpeMsl IEPEKPHIBACTCSI OCHOBHBIM Ha
CTaHKaxX C HEMPEPHIBHO BpAILIAIONIUMCS CTOJIOM Wi Oapabanom. Ha puc. 5.7
MOKa3aHa cXema TOPIIOBOro (pe3epoBaHUs 3aTOTOBOK Ha JIBYXIIMUH]IEIbHOM
BEPTUKAIBHO-PPE3EPHOM CTAaHKE C HEMPEPHIBHO BPAIIAIOIIUMCS CTOJIOM.
YcranoBnenasie B mmuHAEIAX [ 1 II Gpe3bl OCYIIECTBISIOT COOTBETCTBEHHO
YEpPHOBOE U YUCTOBOE (hpe3epoBaHUE 3aroTOBOK. VX ycTaHOBKAa U CHSITUE BbI-
MOJIHAIOTCSL B 3arpy304HOM 30HE CTaHKa 0€3 ero OCTAHOBKHU.
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Puc. 5.6. Cxema «MasgsTHUKOBOI0» (h)pe3epOBaAHUS 3arOTOBOK.
I — mpucnocobaeHue; 2 — 3aroToBKa

MHoromecTtHas 00paboTka ¢ COBMEIIEHUEM Tepexoa0B 3PHEKTUBHO pe-
aNMM3yeTcsl Ha MHOTOIIIMTUHICIFHBIX TIOJTyaBTOMaTaX W aBTOMAaTaX, arperaTHhIX
MHOTOIITIHICIBHBIX U MHOTOIIO3UITMOHHBIX CTaHKAX M aBTOMATHYCCKUX JIU-
HUSX.

30Ha 3arpy3Ku

Puc. 5.7. Cxema MHOrOMeCTHOM MapasuiebHO-10CIEI0BATEIbHON
00paboTKH ¢ HEMPEPHIBHOW YCTAHOBKOM 3aTrOTOBOK
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B kauectBe nmpumepa Ha puc. 5.8 naHa cxema oOpaOOTKH 3aroTOBKU Ha
TOKapHOM YETHIPEXIIMUHACIbHOM T'OPU30HTAJIBHOM MPYTKOBOM aBTOMATE.
Kaxxnas 3aroroBka mociefoBaTesbHO MPOXOAUT MO padounm nosuuusm -1V,
Ha KOTOPBIX C MOMOIIBIO psAJla MHCTPYMEHTOB, YCTAHOBIEHHBIX B MPOJI0JILHOM
U TOMNEPEUHbIX CYNIOPTaxX, OCYHUIECTBISETCS HECKOJBKO COBMELIEHHBIX BO
BPEMEHHU TEXHOJIOTMYECKUX nepexooB. [Ipu nmoBopore mnuHAENbHOTO 0JI0Ka
aBToMarta Ha 90° c Hero cxoIUT ouyepeaHas 00paboTaHHAas 3arOTOBKA.

W—/ D)

, m L‘ﬁ®
I

I W S —— —-——EE?L
i

Puc. 5.8. Cxema 06pab0TKM 3arOTOBKH Ha TOKAPHOM YETHIPEXIITTHHICITEHOM
TOPU30HTAIBHOM MIPYTKOBOM aBTOMATE

5.1.2. CokpalieHnue noAroTOBUTEIbHO-3aAKJIIOYUTEIbHOT0
BpemeHnu. I'pynnoBasi o00padoTka

Kak ormeuanoch Bbllie, npu oOpaOOTKE 3aroTOBOK MAapTUSIMU HOpMa
BPEMEHU Ha OIEPALUI0 CKJIAABIBACTCS M3 INTYYHOI'O BPEMEHU f, W HOPMBI

MOJArOTOBUTENIBHO-3aKI0YUTEIBHOTO BPEMEHU [ ., OTHECEHHOM K 00BEMY H
apTUH

B cootBerctBUM ¢ 3TOM  (opMynoil  JOJII0  MOATOTOBHUTENIHHO-
3aKJIFOYUTEIIBHOTO BPEMEHU HA BBINOJHEHUE ONEPALMU MOKHO COKPATHUTh IY-
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TEM HJIX HCHIOCPCACTBCHHOI'O YMCHBIICHUA t NJIN YBCIIMUCHUA obonemMa n

32
napTUu.

HamoMHMM, 4TO MOATOTOBUTEIBHO-3aKIIOUUTEIIBHOE BPEMS pacXOayeTcs
Ha O3HAKOMJIEHHE pabdouero ¢ 3aJlaHueM (YepTe:KOM, TEXHOJIOIMYECKOU TOKY-
MEHTaIlMel, MOJyYeHUEeM HHCTPYKTaka OT MacTepa), YCTAHOBKY Ha CTaHKE
UHCTPYMEHTOB M MPUCTIOCOOTICHUM, KYIa4KOB, KOMUPOB, CMEHHBIX 3yOUaThIX
KOJIEC, pa3MEpPHYI0 HACTPOMKY cTaHKa, 00paOOTKYy MpOOHBIX 3aroTOBOK, CHS-
TUE MPUCIIOCOOIEHUI U NMHCTPYMEHTOB CO CTaHKa, cjayy 00paboTaHHBIX 3aro-
TOBOK, OCTaTKOB MaTepHaa, MpUcrnocoOJIeHui, MHCTPYMEHTOB, TEXHOJIOTHYe-
CKOU TOKYMEHTAIIMHU U Hapsa.

YMeHbBIIIEHUIO 3aTpaT BPEMEHU Ha O3HAKOMJIEHHE C 3aJJaHHEeM CIIOCO0-
CTBYET SICHO HAIIMCAHHBIM TEXHOJIOTUYECKUHN IIPOLIECC U JIETKO YNTAEMBbIN YeEP-
TEX.

CoxkpanieHue 3arpaT BpeMEHH Ha YCTAaHOBKY MPUCIOCOOTIEHUI U HHCTPY-
MEHTOB Ha CTaHKe 00eCleurBaeTCs MYTEM HUCIIOIb30BaHUSI METOJIa B3aUMO3a-
Mensiemoctu. Hanpumep, niis yctraHoBku mpucnocoOlieHust Ha ctoje dpesep-
HOTO CTaHKa C HEOOXOJMMOW TOYHOCTBIO 3TH MPUCIOCOOJICHUS OCHAIIAIOT
HaIpaBJIAIONMMU IIIMOHKAMHU, KOTOPbIE€ BXOJAT B IEHTPAJIbHBIN Ma3 croJja,
BBINIOJIHSIEMbIA IO H7 wunu HS.

JI1s1 CHUDKEHMS 3aTpaT BPEMEHU Ha Pa3MEpPHYI0 HACTPOUKY TEXHOJOTHYE-
CKOW CHUCTEMBI IIUPOKO HMCIOJIB3YIOT CMEHHBIE pe3lie/iepKaTean, peBOJIbBEP-
HbIE TOJOBKUA U CMEHHbIE MHCTPYMEHTAJIbHBIE MAara3uHbl C 3apaHee HACTPOCH-
HBIMU MHCTpyMeHTaMu. Ha arperaTHbIX CTaHKax, MpeJHa3HAaYeHHBIX sl 00-
pabOTKM 3aroTOBOK HECKOJbKUX THUIIOPA3MEPOB, CMEHHBIMU BBIMIOJIHSIIOT
HITTUHACIbHBIE KOPOOKH.

OmHuM U3 BaXHEWIIUX NyTEd COKPAIICHUA IMOATOTOBUTEIIBHO-
3aKJIIOYUTENIBHOTO BPEMEHHU SIBISIETCA 2pynnosas oopabomra, HayudHble OCHO-
BbI KOTOpOU paszpabotansl npod. C.I1. MutpodanoBbiM. CyTh IpyImnoBoit 06-
pabOTKU COCTOUT B cienyrolieM. M3roraBnuBaemMble Ha NPEANPUATAN JI€TalH,
Onu3kue mo rabapurTaMm, macce, Marepuany, TOYHOCTH M KayecTBY MOBEpX-
HOCTHBIX CJIO€B U JOMyCKarolue o0paboTKy Ha OgHOM 00OpyI0BaHUHU, 00b-
E€AUHSIOT B rpynnbl. Jlis KaXAoul TpyMIbl AeTaned NPOSKTUPYIOT €OUHBIN
(TpynmoBOil) TEXHOJOTMYECKHUI MpOolecC, WHCTPYMEHTAJIbHbIE HAJAJKU H
IPYIIOBbIE NPUCTOCOOIEHUS, MPecIeys Lelb 10 MUHUMYyMa COKPATUTh MOJ-
TOTOBUTEIBbHO-3aKIIOYUTEILHOE BpEMsl IIPU MepexoAe OT oOpadOTKU OJHOMU
JIeTajIu TPYNIIbI K JPYroil 1 COOTBETCTBYIONIUE TPOCTOU 000PYAOBAHUS.
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B pesynbrate npu TuiateabHOM 0TOOpE AeTajieil B IPyIIy, XOPOIIO Mpo-
JYMaHHOM TpPYIIIOBOM TEXHOJOTHYECKOM IMPOILECCe M pPalMOHAIbHBIX KOH-
CTPYKLUMSIX TPYNMNOBBIX MPUCHOCOOJICHHM, TpeOyIoUMX MUHUMAIbHBIX Iepe-
HaJaJo0K TMpHU Tepexojae K oOpaboTke ouyepeHON AeTaliu TPYyMIbl, yIaeTcs
MpUOJIU3UTH HEMOTOYHOE CEPUITHOE MPOU3BOACTBO K NOTOYHOMY MacCOBOMY.

Baxxno, yTo npu nepexoje K rpynmnoBoid 00pabOTKe BO MHOTHX CIyyasx
OKa3bIBAETCS HKOHOMHMYECKH OMNpaBIaHHBIM IMpUMEHEHue Oosee MpOoU3BOAU-
TEJIbHOr0 000PYIOBaHUsA, B TOM YHCIIE€ MEPEHANAXKUBAEMbIX aBTOMAaTUYECKUX
JIMHUM.

Haubosnee npocThiM SABISETCS OCYIIECTBIEHHUE TPYNNOBLIX onepaunii. Ha
puc. 5.9 nmpuBeneH npumep (¢parMeHTa T'pPYNIOBOM HallaJIKi BOCHMMIIITHH-
JENBHOI0 TOKApHOIO MoJlyaBToMaTa Jyuisi 00pabOTKH 3aroTOBOK TpeX TUNOB. B
ATOM CJydyae aBTOMAT OCHAIIAIOT MOBOPOTHBIMU MHCTPYMEHTAJIbHBIMU IJINTA-
Mu (pe3uenepsxarensimu). Ha kaxxaoil cTopoHe pesneaepxkaTensi yCTaHOBJIEHBI
MHCTPYMEHTHI 1Ji1 00pabOTKH 3aroTOBOK COOTBETCTBYyrouiero tuna. [Ipu o6-
paboTKe 3aroToOBKU / 3THU pe3LeAepKaTeau Ha BCEX MO3ULMIX CTaHKa MEePEeBO-

Puc. 5.9. Ilpumep dparmMenTa rpynmnoBoii HaJaJKu BOCBMUIIITUH/EIHHOTO
moJiyaBToMata Jijisi 00pabOTKHU Tpex 3aroTOBOK: /-3 — 3aroToBKu; 4 — hukcarop
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JSTCSl B TIEPBOE TOJIOKEHUE (MHCTPYMEHTHI JUisi 00pabOTKH 3aroToBOK 2 U 3
HaxoJATCsl B HepaboueMm mojiokeHuu). Jist mepexona Kk oO6paboOTKe clienyro-
e 3arotoBku (2 win 3) He0OXOAMMO TOJIBKO MOBEPHYTh pe3LeAep:KaTean 1
MCIIONB30BaTh ISl YCTAHOBKM STOW 3arOTOBKM COOTBETCTBYIOIIUE MOBEPXHO-
cTH (pacCOHHBIX KyJa4YKOB MMaTPOHA.

HyxHO mOg4epKHYTh, UTO B TPYIITY, OCOOCHHO MPU MOCTPOSHUH TPYIIIIO-
BBIX OTEpaIfii, MOTYT OOBEAMHATHCS IETAIH, PA3IMUaloNIHecs M0 KOHCTPYK-
[IMU, HO JIOTyCKarolre o0paboTKy Ha OJJHOM U TOM ke craHke. [Ipumep rpyn-
IIbl TAKUX JeTajel mpuBeeH Ha puc. 5.10.

e
j}v /

—

L

Puc. 5.10. [Ipumep neraneit, 00beUHAEMBIX B IPYIILY
JUIS BBIIIOJIHEHUS FPYIIIIOBOM onepanuu

[Ipr mpOEKTUPOBaHUM TPYIIIOBBIX TEXHOJIOTMYECKUX MPOLIECCOB MOCIE
otOoOpa AeTaneil B IpyIIy BbIACISETCS UX TUIIOBOW MPEICTaBUTENb WIH (Op-
MHUPYETCS KOMIUIEKCHasi AeTalb. /lemanb-munosoi npeocmagumenv TOJKHA
HMMETh BCE MOBEPXHOCTHU, KOTOPBIE COMIepKaT eTanu rpynmnbl. OObBIYHO B Kaye-
CTBE THUIIOBOTO MpEACTaBUTENsE OepyT HaubOoJee CIOXKHYIO NI€Tallb TPYMIIbI.
Ecnau neranu, kotopas MOKeT OBbITh MPHUHSTA B Ka4€CTBE TUIIOBOTO MpEACTa-
BUTEJIS, B TPYIIE HET, TO CO3/1AI0T UCKYCCTBEHHYIO KOMMIEKCHYIO 0emdJb, CO-
JIEpIKaIlyi0 BCe MOBEPXHOCTH JeTalneit rpynmbl. [Ipumep GpopmupoBaHus Kom-

IJIEKCHOM JIETAJIM JJIsl TPYIIIbI IeTaIe MpuBeAeH Ha puc. 5.11.
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Puc. 5.11. ®opmupoBaHne KOMIIEKCHOMN
JeTalu: a—3 — ACTalu TPYyNIbl; ¢ — KOM-
IJIEKCHAs AeTallb. [—7 — 3leMEeHTapHbIe

oOpabaTbIBaeMble IOBEPXHOCTU

JIns metany — TUIIOBOTO MPEACTABUTEINSI WA KOMIUIEKCHOW AETaau Mpo-
EKTUPYIOT TEXHOJIOTUYECKUN MPOLECC U MHCTPYMEHTAJIbHBIC HAJTaJKU CTaH-
KoB. OO0paboTKa KOHKPETHBIX JEeTajeil IrpyIIbl MOXKET BECTUCh C MPOIYCKOM
OTAEIBHBIX OINEpPAUMN WM NEPEXOAO0B TPYIIOBOTO TEXHOJIOTHYECKOTO MPO-
recca.

5.2. Caukenue ce0ecCTOMMOCTH M3TOTOBJICHHUA AeTaJIel
5.2.1. MHOrocTaHo4Hoe 00C/J1y;KUBaHHE

OOGcnyxxuBaHue pabOYUM HECKOJIbKUX CTaHKOB IIO3BOJISIET TOBBICUTH
MIPOU3BOJIUTEILHOCTh €r0 TPyAa U CHU3UTH PacXoAbl Ha 3apaOOTHYIO IJIATy.
MHoroctaHo4HO€ OOCITYKUBaHUE CTAHOBUTCS BO3MOKHBIM, €CJI MPHU BHIIOJ-
HEHUU OIlEpallii OCHOBHOE BpPEMS, SBJSIOLICECS MAIIMHHBIM, IOCTUTAeT 3Ha-
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YUTENbHBIX BEIMYMH. B 3T0 Bpems pabouuii oka3pIBaeTcs HE 3aHATHIM Ha OJI-
HOM CTaHKE U MOXKET BBIIIOJIHATH pabOTHI Ha IPYTUX CTaHKAaX.

BcnoMoratenbsHoe BpeMsi IPU MHOTOCTAaHOYHOM OOCITYKHUBAHUU JEIUTCS
Ha JIBa BUJa: BCIIOMOIaTeJIbHOE MepeKphIBatomieecs (7,,) U BCIOMOraTelabHOE
HenepekpeiBatoieecs (7, ). [lon 7,, NMOHMMaeTcs BCIOMOIaTEIbHOE BpPEM,
HEPEKPbIBAEMOE OCHOBHBIM (MAIIMHHBIM) BpEMEHEM ¢, Ha OJHOM CTaHKe,
noJ f,, — BCIIOMOIaTelIbHOE BPeMsl, KOTOPOE HE NEPEKPhIBAETCS 7, HA OJHOM
CTaHKE.

Bo BcomoratenbHOe BpeMsl KpOMe YKa3aHHBIX 3aTpaT BPEMEHU BXOIUT

TaKkKe BPeMsi Ha [IEPEeX0/ibl PabOUYero OT OJHOTO CTAHKA K APYroMy (7., )-

Bpems TexHuueckoro oociyxuBaHus (7, ), OpraHU3allMOHHOTO O0CITyXKH-

BaHUA (7, ) U BpeMs Ha JMYHbIE NOTPEOHOCTH (7, ) IPY MHOIOCTAHOYHOM 00-

opr
CITy’KMBaHUM COCTABIIAIOT JOIOJHUTENBHOE BpeMs (1, ):
o=ty + 1

KOTOPOE IIAHUPYETCS Ha pabouyr0 CMEHY.

BH oM

1-ii cTaHOK N
2-11 cTaHOK N N {
3-ii cTaHOK N § k g
4-11 cTanok E N g

Puc. 5.12. [lukmorpaMMa MHOTOCTaHOYHON PaOOTHI MPH ITOJHOM
KCIIOJIb30BAHUM OCHOBHOTO (MAlIMHHOTO) BPEMEHU

PaccMoTpuM 1mukiIOorpaMmMy MHOTOCTAaHOYHOM paOOThl Ha CTaHKaX-
nyosepax (puc. 5.12), T. €. OJMHAKOBBIX CTAHKaX, HA KOTOPBIX BBIMOJHSICTCS
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OJIHa U Ta ke omepaius. Ha nmepBom ctanke pabouunii cHUMaeT paHee oOpado-
TaHHYIO 3arOTOBKY, YCTaHABIUBACT CIEAYIOIIYIO U BKIIOYAeT CTAHOK. 3aTpaThl
BPEMEHHU Ha dTH JIEHCTBUS 00pa3yrOT BCIIOMOTATEIbHOE HEMEePEeKPHIBAIOIIEECS
BpeMs (7, ). 3aTeM paboumii U3MepsIeT CHATYIO CO CTaHKa 3aroTOBKY, 3aTpayu-
Basl Ha 3TO BCIIOMOIaTeNbHOE MepeKphIBatoIieecs BpeMs (7, ) U HepexoauT KO
BTOPOMY CTaHKy # T. 1. K MOMEHTY OKOHYaHHsI 00paOOTKH 3arOTOBKM Ha Tep-
BOM CcTaHKe pabouuii Bo3Bpaiaercs K Hemy. Jlanee IUKIbI MHOMOCTAaHOYHOM
paboThl MOBTOPSIOTCA.

JmarensHocTs tukna (7)) npu MHOrOCTaHOYHOM padore, T. €. Teproa
BPEMEHH, B T€UCHUE KOTOPOTO BBIMTOIHSIOTCS OJHU U T ke ACHCTBUS Ha BCEX
CTaHKaX, Kak BUAHO U3 puc. 5.12, cocTaBuser

T, +1,..
OcHoBHOE (MalIMHHOE) BpeMsi OyJeT MOJTHOCThIO UCTIOJIb30BAHO TIPU
fo =l (N =)+ (1 + 10N,
rae N —uncino o06cmyKuBaeMbIX CTAHKOB.
Otcrona

= tOM

nep

tOM + tBH

N = .
tBH + tBl'[ + Z‘Hep

Hopwma BrIpaboTKH B CMEHY IpHU 00CTyKUBaHUHM N CTaHKOB-IYOJIEPOB

NTCM —1,
T 2

i

H

BBIp

rae T, — IPONOJKUTENBHOCTh pa0OUYEH CXEMBI.

PaccmoTpennas nukiorpaMMa MHOTOCTAHOYHOM paboOThI ABISIETCS Hjiea-
JU3UPOBAHHON. B NeMCTBUTEILHOCTH AOOUTHCS TaKOW IUKIOTPAMMBI TPYAHO.
[TosToMy 0OBIYHO TIpH pabOTE HA MPOCTHIX HEIOPOTUX CTAHKAaX 00eCIeunBacT-
Csl MOJIHAs 3aHSATOCTh PabOYero Mpu HEKOTOPBIX MPOCTOsAX cTaHKOB. [Ipu pabdo-
T€ Ha JOPOTrOCTOSIIEM 000pyJ0BaHUH, HAOOOPOT, UCKITIOYAIOTCSL €r0 MPOCTOH,
B TO BpeMs Kak pabouMil OKa3bIBAETCS 3arpyKeH HE MOJHOCTHIO.

Heo6xo0auMo OTMETHTh, YTO HA MPAKTUKE BO MHOTHX CIydasiX MHOTOCTa-
HOYHOE OOCITy>XMBaHHE OpPraHU3yeTcs TaKuM 00pa3om, 4Tto pabounii oOciy-
KUBAET CTaHKU (OJTHOM TPYIIIbI), HA KOTOPBIX BBIMOJHSIIOTCS pa3HbIe omepa-
LMW, WIN JJa)Ke€ CTAaHKH, KOTOPbIE€ OTHOCSTCA K Pa3jIMYHbIM rpymnnam, Hampu-
Mep, TOKapHbIe U Ppe3epHBIE.
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5.2.2. CoxkpaneHue pacxox0oB HA MATEPHAJIbI

3HAYUTENBHYIO JOJ0 B CE0OECTOMMOCTH AeTallel COCTaBISIOT pacXo/bl Ha
maTtepuaiibl. COKpalleHne 3TUX pacXxo/l0B MOXKET ObITh IOCTUTHYTO:
® MaKCUMaJbHbIM MNPUOIMKEHUEM HCXOJHOM 3aroTOBKM K TOTOBOM
JeTanu;
® SKOHOMHBIM HUCIOJIB30BAHUEM JIOPOTOCTOSLIUX MATEPUATIOB;
® [OJyYEHHEM OTXOJO0B MpU 00pabOTKe 3aroTOBOK B HamOoJiee 1eH-
HOM BHJI€, KOTOPBI JOMYCKAET UX UCIOJb30BAaHUE JJIsl U3TOTOBIIE-
HUS APYTUX AETaJICH.

Hcnonb3oBaHue UCXOMHBIX 3arOTOBOK, OJMM3KUX MO (hOopMe U pa3MepaMm K
TrOTOBOM Ji€Tall, MO3BOJIAET HE TOJBKO CHU3UTh PAacXo0/ibl HA MaTepuasbl, HO U
YMEHBIIUTh 00BeM 00paObOTKH pe3aHUeM U CBSI3AHHbBIE C HEW 3aTpaThl.

JUIsi SKOHOMHUM JTOpPOrOCTOSILIUX MaTEpHaloB JAETAlM BBINOJHSAIOT CO-
cTaBHbIMU. Hanpumep, NOAIIMIIHUKOBYIO BTYJKY J€JIal0T OMMETAIMYECKOM
(BHYTpEHHSSI YacTh U3 LIBETHOIO METaJlla, HAPYKHAsI — U3 KOHCTPYKIIMOHHOU
ctanii). COCTaBHBIMU BBIMIOJIHSIOT MHOTHE PEXYILIME MHCTPYMEHTHI (CBepIa,
KOHIIeBbIE (hpe3bl U Ap.). VIX pabouyro yacTh U3 OBICTPOPEKYIIEH CTAld WK
TBEPJAOIO CIUIaBa COEAMHSIOT C XBOCTOBUKOM M3 KOHCTPYKLIMOHHOM CTalH Iy-
TE€M CBapKH WJINA MAWKH.

3HAYUTEIBHYIO SKOHOMHIO MaTepualia 1aeT pallMOHAIBHBIN PaCKpOU JIu-
ctoB. Ha puc. 5.13 noka3aHo, kak myTeM HeOOJIbIIOr0 U3MEHEHHSI KOHCTPYK-
My aetanu (0T NpuBeleHHOU Ha puc. 5.13, a k npuBeeHHON Ha puc. 5.13, 6)
MO>KHO CYIIECTBEHHO COKPATUTh OTXOJIbI IIPH PACKPOE JIUCTOB.

’\/_\__ ’\/_\__
- .
a 0

Puc. 5.13. Cxema BIUsHNSA KOHCTPYKLMH JI€TAINA HA BETUYHHY
OTXOJI0B IIPH PacKpoe JIMCTOB
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[IpumepoM mosydeHHs] OTXOJI0B B HamOoJiee LIEHHOM BHUJE MOXKET CIIy-
KUTh 00pabOTKa OTBEPCTHI 3arOTOBOK KOJIBLIEBBIM cBepiioM (puc. 5.14). Ta-
KH€ CBepJia MPUMEHSIOT AJIs Mody4yeHus: otBepctuil guamerpom 70...200 MM u
6osiee. OOpa3yrNIMACA MpU CBEPICHUU CTEPKEHb UCIONB3YIOT ISl U3TOTOB-
JeHus apyrux getaneil. Cieayer OTMETHTh, YTO IPU CBEPIECHUU KOJIbLIEBBIMU
CBEpJIaMH HE TOJIBKO MOKET OBITh JOCTUTHYTa SKOHOMHS Marepuana, HO U
CYLIECTBEHHO YBEJIMYE€HA POU3BOAUTEIBHOCTh 00paOOTKHU, a TAKKE CHUKEHBI
3aTpaThl Ha AIEKTPOIHEPTUIO U UHCTPYMEHT.

7

N _

Puc. 5.14. Cxema cBepiieHHsI OTBEPCTHSI KOJIBLIEBBIM CBEPIIOM

5.2.3. CHMxeHHe 3aTPaT HA TEXHOJOTMYECKYI0 MOATO0TOBKY
Npou3BoOACTBA AeTajieil. TUNM3auMsi TEXHOJIOTMYECKUX MPOIECCOB

3aTparbl Ha TEXHOJOTMYECKYI MoAroToBKy mpousBojcta (TIIII) nmera-
Jiel MOTYT COCTaBJIATh CYIIECTBEHHYIO N0J0 B uX cebecroumoctu. TIIIT nera-
Jel BKJIIOYaeT B ce0s pa3pabOTKy TEXHOJIOTMYECKUX MPOILIECCOB UX M3TOTOB-
JIEHUSI, TPOCKTUPOBAHNUE W WU3TOTOBJIEHHUE TEXHOJIOTMYECKOM OCHACTKH, Opra-
HU3ALMI0 KOHTPOJIS U YIPABICHUS TEXHOJIOTUYECKAMU MTPOLECCAMMU.

OoHMM W3 OCHOBHBIX IYTEM CHWKEHHS 3aTpaT BPEMEHU M CPEICTB Ha
MPOEKTUPOBAHUU TEXHOJOTMYECKUX IPOLECCOB W3TOTOBICHUS JE€Taled W
TEXHOJIOTUYECKON OCHACTKU SIBJISICTCS IIMPOKOE MCIIOJIb30BAHUE THUIIOBBIX
TEXHOJOTUYECKUX MPOLIECCOB.

Nnero Tunm3anymu TEXHONOTHMYECKUX MPOUECCOB M3TOTOBICHUA JE€Taleu
Bbicka3ai B 30-x rogax XX Beka nmpod. A.Il. CokonoBckuii. B cootBeTcTBHE €
ATOH uaeel NeTanu MallvuH MO0 OOIIHOCTH KOHCTPYKIMU U TEXHOJOTHH U3ro-
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TOBJICHMSI JEJST Ha KIAcchl (BaJsibl, 3y0UaThle KoJjieca, KPOHIITEHHBI, phlyar,
BTYJIKH U 11p.). Kaxkapiil kjacc pa30MBalOT Ha MOJAKIACCHI, TPYIIIbI, TOATPYIIIbI
u Tunsl. [lpumep knaccudukauuu neraneil (KpOHIITEHHOB) MPUBEIEH Ha

[Toxrpymma Tun
OnHorue3HeIE, 0Ch ‘ %
THE3/1a TTapajuiebHa
IJIOCKOCTH OCHOBAHMS |
-— —]
JIByXIHE3/IHbIE, OCh — -

THE3/1a apajjICibHa
MIIOCKOCTH OCHOBAHUA

JIByXCTOGUHBIE € OCAMH,
HapaielbHbIMU
IUIOCKOCTH OCHOBaHHs

JIByxcToeuHbIE
C NEPNEHANKYIAPHBIMA
0CAMH

Opnnocroeunsie
C HCCKOJIBKMMHU T'HE3/]aMU,
TapasenbHbIMI
MEXJTy cO00# 1 OCHOBAHHEO
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Puc. 5.15. [Ipumep knaccuduxanum neraiei

JIns metasiei Kaxaoro TUMa C y4eTOM MPOU3BOJCTBEHHBIX YCIOBUU (THUIL

MPOM3BOJCTBA) pa3pabaTbiBacTCd TUIMOBOW TEXHOJOTHMYECKUM Tmporecc. [Ipu
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STOM YCTAHABJIMBAETCS BUJ MCXOJIHOM 3arOTOBKH, TUIIAX NMPUMEHSIEMOro 000-
pPYJIOBaHUsA, NOCIEIOBATEIbHOCTh U COJEpKaHUe onepauuii o0pabOTKH 3aro-
TOBOK, CXE€MbI UX Oa3MpOBaHUS U MPUMEHsiEeMasi TEXHOJIOIMYECKash OCHAcTKa.
CremneHp neTanu3alli TUIOBOTO TEXHOJOTMYECKOrO MPOLEcca MOXKET ObITh
pPa3HOM U 3aBUCHUT OT CTENCHH YHU(PUKALMU JAeTajlel, OTHECEHHbIX K JAHHOMY
tuny. IIpu BbICOKOI cTeneHu yHU(HUKaUUM JeTanell TUIMOBOW TEXHOJOTruye-
CKUI MPOUECC COAECPKUT BCIO HEOOXOAUMYIO MHPOPMALIMIO ISl U3TOTOBJICHUS
JeTajle JaHHOrO Tumna. B IPOTMBHOM cilydae TUIIOBOM TEXHOJOIMYECKUU
IPOLIECC MOXKET OBITh MPEJICTABIIEH B BUJE MEPEUHS MOCIE10BATEIBHO BIMOJI-
HSI€MBIX OINEepaluid C yKa3aHUEM MOJeJed CTaHKOB (MapIIpyTHBIA THUIOBOM
TE€XHOJOTUYECKUNA Mpouecc). DTOT TEXHOJOTUYECKUN MPOIECC CIYKHUT HH-
(OopMalIMOHHOI OCHOBOM JUIsl pa3pabOTKH ONMEPALMIOHHOTIO TEXHOJIOTUYECKOTO
rpolecca U3roToBJICHU KOHKPETHOM AETaJIM JaHHOIO THUIIA.

TunoBble TEXHOJIOTUYECKHUE MPOLIECCHl pa3padaThIBalOT B MaciiTadax oOT-
paciy WM NpeAnpUaTHs Ha OCHOBE aHalu3a U 00OOILEHHUs OMbITa MEePEJOBBIX
MAIIMHOCTPOUTEIBHBIX 3aBOAOB. B 3THUX TEXHOJIOTMYECKUX IpoLieccax HC-
MoJb3YI0T Haumbosiee 3PGEeKTUBHBIC U HAIC)KHBIE TEXHOJOTUUECKUE PEIICHUS,
[IPOBEPEHHBIE B IIPOU3BOJICTBEHHBIX YCIOBUSAX.

IIpoekTupoBaHue TEXHOJOTMYECKOIO Ipolecca U3TOTOBIECHUS KOHKPET-
HOM1 eTanu Ha 0a3e TUIOBOIO TEXHOJIOTMYECKOIo Mpoliecca MO3BOJISET 3HAYH-
TEJILHO COKPATUTh CPOKU U 3aTPAThl HA IPOCKTUPOBAHUE, & TAKIKE CYILIECTBECH-
HO IMOBBICUTH Ka4e€CTBO IMPOEKTHBIX paboT. BMecTe ¢ TeM cienyeT UMETh BBU-
Iy, 4TO B TUIIOBBIX TEXHOJIOTMYECKUX IPOLIECCAX OTPAXKEH IMPOLUIBIM OIIBIT.
[loaTOMYy THIIOBBIE TEXHOJOTHYECKHE MPOLECCH M0 MEPE Pa3BUTHUA TEXHOJO-
MU MAallIMHOCTPOEHUS HEOOXOUMO MEPUOINUECKH KOPPEKTUPOBATb.

Haubonee mupokoe NpUMEHEHHE TUIIOBBIE TEXHOJOTMYECKHE MPOLECCHI
HAIlUIU B YCJIIOBUAX KPYIHOCEPUMHOIO U MACCOBOI'0 IIPOU3BOCTBA.

Pe3koe cokpamenne CpokoB M 3aTpaT Ha NMPOEKTUPOBAHUE TEXHOJIOTHYE-
CKMX MPOLECCOB U TEXHOJIOTMYECKOM OCHACTKHU AaeT NMPUMEHECHHE aBTOMATH-
3UPOBAHHBIX CUCTEM HX NMPOEKTHUPOBAHUSA, OCHOBAHHBIX B 3HAYUTEIIBHOU CTe-
IIEHU HA WCIIOJIb30BAaHNUN TUIIOBBIX TEXHOJIOTMYECKHUX MPOLECCOB. BaxkHO, 4TO
IIPY 3TOM HE TOJIBKO YMEHBIIAOTCS U3AEPKKH IPOU3BOJICTBA, HO U 00ecreun-
BaeTcsl 0oJiee BBICOKOE, YEM IPH PyYHOM IPOEKTHPOBAHWH Ka4e€CTBO IMPOEKT-
HBIX PELICHU M CHWXXKAIOTCS 3aTpaTbl BPEMEHU U CPEACTB Ha JAOPAOOTKY U
OCBOCHME TEXHOJIOTMYECKUX IIPOLIECCOB B IIPOU3BOICTBE.
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KOHTPOJIBHBIE BOITPOCHI

. Kak cokpaTuTh 0CHOBHOE BpeMs Tpu 00pabOTKe 3aroTOBOK?

. Kak BhamsieT ’kecTKOCTh TeXHOJIOTHYECKONW CHCTEMBI Ha BO3MOKHOCTh
COBMEIIEHUSI TIEPEXOI0B IIPU 00PabOTKE 3arOTOBOK?

. Kak cokpaTuth BcnomorateiabHOe BpeMsl Ipu 00paboTKe 3ar0TOBOK?
. Uto maet mHOrOoMecTHasi 00paboTKa 3arOTOBOK?

. Kak cokpaTuTh MOATOTOBHTENHHO-3aKIIIOUUTEIHHOE BpEeMs MPHU 00-
paboTKe 3aroTOBOK?

. KakoBa cyTs rpynnoBoii 00paboTku?

. KaxoBbl myTH cokpamieHus pacxofoB Ha MaTepUabl?

. Korzma Bo3MOXHO MHOTOCTaHOYHOE OOCITY>KMBaHUE U UTO OHO obec-
MEeYNBaACT?

. KakoBa cyTp THII3a1IuU TEXHOJIOTMYECKUX MPOIECCOB U UYTO OHA Ja-
er?
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6. OCHOBBI PASPABOTKH TEXHOJOI'MYECKOI'O
INPOLHECCA U3I'OTOBJIEHUSA JIETAJIN

6.1. O0uue mosoxkeHusi. [IpUHUUNBI U NOCJIE0BATEJILHOCTD
pa3padoTKH TEXHOJIOTMYEeCKOro mpoiuecca

Buabl TeXHOJO0rM4eCKUX nMpoueccoB. VX esIT Ha OCHOBHBIE BUBI 1O
CIEIYIOLIAM MPU3HAKAM
e ¢dopme opraHu3alUMy TEXHOJOTHYECKOTO Ipollecca, OnpeIeseMoi
YUCIIOM OXBaThIBAEMBIX MPEJIMETOB MPOU3BOJICTBA;
® OCBOCHHOCTH TE€XHOJOTMYECKOrO0 MPOILIECCA B KOHKPETHBIX MPOU3-
BOJICTBEHHBIX YCIOBHUSIX.

B 3aBucumocTtu oT (hopMBI OpraHu3aluu TEXHOJOTMYECKOIro Mpolecca
pa3IuyYaroT TPU €ro BUAA:

® CIMHUYHBIN;
® THUIIOBOM;
® IpYIIOBOM.

Eounuunwiii mexnonocuueckuii npoyecc — 310 MPOLECC U3TOTOBICHUS WU
PEMOHTA U3JENINS OAHOIO HAMMEHOBAHHMS, TUIIOpa3Mepa U UCTIIOJHEHHUS, HE3a-
BHCUMO OT THUIIa IPOU3BOJICTBA.

Tunosoii mexnonocuyeckuil npoyecc — 3TO MPOLIECC U3TOTOBJIEHHUS TPYII-
bl U3JENAUN C OOIIMMU KOHCTPYKTHUBHBIMU U TEXHOJOTMYECKUMH IMpU3HAKA-
MH.

I pynnoeoii mexnonocuueckuil npoyecc — 3TO MPOILECC U3TOTOBICHUS U3-
e ¢ pa3HbIMU KOHCTPYKTUBHBIMHM, HO OOIIUMH TE€XHOJOTHYECKUMH IPH-
3HAKaMHU.

B 3aBHCMMOCTH OT OCBOCHHOCTH B MPOU3BOJCTBE PA3IUYAIOT JBAa BHAA
TE€XHOJOTMYECKOT0 Mpolecca:

e pabouuii;
® [EPCIEKTUBHBIN.

Pabouum mexnonocuueckum npoyeccom Ha3bIBa€TCs MPOLECC U3TOTOBJIE-
HUS OJTHOTO MJIM HECKOJIBKUX M3JCIUN 10 MPUHATON B MPOM3BOJCTBE paboueit
TEXHOJIOTHYECKON TOKYMEHTALIUH.

IlepcnekmugnvivM mexnonocU4ecKuM npoyeccom Ha3bIBAETCA IPOLECC,
COOTBETCTBYIOIIAM COBPEMEHHBIM JIOCTHKECHUSIM HAYKHM M TEXHUKH, KOTOPBII
IPEJACTONT OCBOMTH Ha MPEANPUATHH (HCIOJIB3YyeTCS KaKk HHGOpMaIlMOHHAS
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OCHOBa ISl pa3pabOTKU pabOYMX TEXHOJOTHMUECKHX MPOLECCOB MPH TEXHOJIO-
IMYE€CKOM U OpPraHu3allMOHHOM MEePEeBOOPYKEHUH MPOU3BOJICTBA).

B 3aBuCHMOCTH OT CJIOKHOCTH U3JAEIUM, UX CTOMMOCTH W THUIIA IIPOU3-
BOJCTBA UCIOJIB3YIOT PA3J]UYHOE I10 CTENEHU AETAIM3ALUU ONMCAHUE TEXHO-
JIOTMYECKOI0 IIporecca:

® MapUIPYTHOE;
® OIIEPALMOHHOE;
® MapLIPYTHO-OIEPALUOHHOE.

IIpu mapwpymuom onucanuu mexmonocuuecko2o npoyecca HACICS CO-
KpAILLlEHHOE OIMCAHUE BCEX TEXHOJOIMYECKUX OIlepalluil B MapLIPYTHOM KapTe
B TIOCIEOBATEIbHOCTU UX BBIOJIHEHUS 0€3 yKa3aHUs MEepeX0/l0B U TEXHOJO-
TUYECKUX PEKUMOB.

IIpu onepayuonnom onucanuu mexunonocuuecko2o npoyecca JACTCs MOJI-
HOE OIIMCAHUE BCEX TEXHOJOTMYECKUX OIEpalUi B IOCIEAOBATEIBHOCTU UX
BBIIIOJIHEHUS C YKa3aHUEM IIEPEXOJ0B U TEXHOJIOIMYECKUX PEKUMOB.

IIpu mapwpymmo-onepayuonnom onucanuu mexHor02u4ecKko2o npoyecca
JaeTCsl COKPAILEHHOEC OIMCAaHUE OIEpallMii TEXHOJIOTMYECKOIro Ipoliecca B
MapUIpyTHOM KapTe B IMOCJIEAOBATEIbHOCTH UX BBINOJIHEHUS C ITOJHBIM OITU-
CaHUEM OTAEIIbHBIX ONEPALMU B APYTUX TEXHOJIOTHYECKUX JTOKYMEHTAX.

B cooTtBeTcTBMM C NPUHATHIM ONKMCAHUEM TEXHOJOTMYECKOrO Ipolecca
MNPUHATO  pa3inyaTb MapUIPYTHBIM, ONEPAlMOHHBIA W  MapUIpyTHO-
OIEPALMOHHBIN TEXHOJIOTUYECKUN ITPOLIECCHI.

MapmpyTHOEe ¥ MapmIpyTHO-OIIEPALMOHHOE ONKMCAHUE TEXHOJIOTHYECKO-
ro npouecca UCIONb3YIOT IPU €ANHUYHOM U MEJIKOCEPUIHOM IIPOU3BOJICTBAX,
ONEPALMOHHOE — MPEUMYIIECTBEHHO IIPU CPEHECEPUMHOM, KPYITHOCEPUUHOM
1 MaccoBOM Ipou3BocTBax. [Ipu U3roToBIeHUN KPYIHBIX (AOPOTUX) AeTaieit
OIEPallMOHHOE ONKMCAHUE TEXHOJIOIMYECKOTO IPOoLecca IPUMEHSIOT U B €IHU-
HUYHOM U MEJIKOCEPUHHOM MPOU3BOJCTBAX.

Huxe npeumyiiiecTBeHHO OyJieM paccMaTpuBaTh pa3pabOTKy €IMHUYHO-
ro ONEPALMOHHOI0 TEXHOJIOTMYECKOTr0 MpOoLecca U3TOTOBIICHUS IETANIN.

Pa3paboTka Takoro T€XHOJIOTMYECKOro Mpoliecca UMEET LEIbl0 1aTh Mo-
IpoOHOE OINHCAaHWE BCEX JATAaNOB W3TOTOBICHHS JETalul C TEXHUKO-
SKOHOMHUYECKMMH pacyeTaMd M OOOCHOBaHHWEM IMPUHSTHIX pelieHuil. B pe-
3yJbTaTE€ COCTABICHUS TEXHOJIOTUYECKOW JIOKYMEHTAlMW WHKEHEPHO-
TEXHUYECKHE PAaOOTHUKHU U paboure MOIy4yaroT BCIO HEOOXOAUMYIO UHPOpMa-
U0 JUISl pealin3alliid pa3pab0TaHHOTO TEXHOJIOTMYECKOro Mpolecca Ha Ipe-

npusitud. [lpu pa3paboTke TEXHOJOIMYECKOro Mpolecca OMNPENesioT Cpe-
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CTBa TEXHOJOTMYECKOI0 OCHalleHus (00opyaoBaHHe, MPUCIIOCOONEHUs, pe-
KYIIUH U U3MEPUTENbHBIA MHCTPYMEHTHI), TPYJAOEMKOCTh U C€0ECTOUMOCTh
U3TOTOBJICHUS JeTajed. DTO CIY)KUT OCHOBOHM JJIsI OpraHU3allMU CHAOKEHUS
OCHOBHBIMHU M BCIIOMOTaTEJIbHBIMU MaTepHuajaMu, KaJeHJapHOTO IUIaHUPOBa-
HUS TPOU3BOJCTBA, TEXHUYECKOI'O KOHTPOJISl, MHCTPYMEHTAJIbHOIO U TPaHC-
MOPTHOrO 00ECTHeUYeHHsI, a TaKKe ISl ONpeAeICHUSI MPOU3BOJICTBEHHBIX ILJIO-
niaaeil, HeOOXOAMMBIX SHEPIEeTUUECKUX PECYPCOB U paboueil CUJIbI.

Crnenyer pa3nuuath pa3pabOTKy TEXHOJOIMYECKUX IMPOLIECCOB ISl JeH-
CTBYIOIIMX MPEANPUITHHI U 111 BHOBb IPOCKTUPYEMBIX (PEKOHCTPYUPYEMBIX).
B nepBoM ciyyae HEOOXOAMMOCTH pa3pabOTKU TEXHOJIOTHYECKUX MPOLIECCOB
U3TOTOBJICHUS JIeTaIel BOBHUKAET TP OCBOCHUH B MPOU3BOJCTBE HOBOTO HIIH
YCOBEPIIIEHCTBOBAHHOTO U3JIEIIUS, a TAKXKE MPU MPOU3BOJICTBE YK€ OCBOCHHBIX
W3JICJIUM ISl TIOBBILIEHUSI TEXHUKO-2KOHOMUYECKUX TOKa3aTeleld M3roToBie-
HUS JeTalie Ha 6a3e BHEAPEHHS COBPEMEHHBIX JOCTIKEHUN HAYKU U TEXHU-
k1. Bo BTopoMm ciyyae pazpaOoTaHHbIE HA OCHOBE 3TUX JOCTUKEHUU TEXHOJIO-
TUYECKUE MPOLECChl U3TOTOBJICHUS IeTaJICH SIBJISIOTCS OCHOBOM BCETO MPOEKTA
HOBOT'O (PEKOHCTPYUPYEMOT0) IPEATPUSITHS.

IIpyHIUNBI NPOEKTUPOBAHUA TEXHOJOrM4eckoro mpomecca. IIpoek-
TUPOBAHUE TEXHOJIOIMYECKUX MPOILECCOB MPOU3BOJAT HA OCHOBE JBYX MpPHH-
LUIOB: TEXHUYECKOTO W IKOHOMHUYECKOro. B COOTBETCTBUM € TEXHHYECKUM
MPUHIAIIOM TEXHOJOTMYECKUM MPOIECC U3TOTOBJICHUS JI€Talld JIOJKEeH oOec-
MEYMBATh BCE MPEIbSABICHHBIC K HEM TeXHUYECKHE TpeOoBaHuUsA. DTU TpeboBa-
HUS MOTYT OBITh BBITIOJIHEHBI MPU HECKOIBKUX BapHaHTaX TEXHOJOTMYECKOTO
MpoIlecca, OTIUYAIOIINXCS, HAIPUMEpP, METOAOM IMOJYy4YeHUsI UCXOJHOU 3aro-
TOBKHM, MPUMEHSEMBIMH [IJII €€ MOCJIenyrlle oOpaboTKu CTaHKaMu U HH-
CTPYMEHTaMHu U T. I. B COOTBETCTBUM C SKOHOMHYECKUM MPUHIUIIOM MPUHSI-
ThIIl BapUaHT TEXHOJOTMYECKOTO IMpoliecca JIOKeH ObITh Hanbojee 3KOHO-
MUYHBIM.

Hcxoanble naHHBbIE M MOCTIEI0BATEIbHOCTh Pa3palOTKM TEXHOJIOTHU-
YeCcKOro npouecca u3roropjenus aeraau. Mcxoanyio uapopmanuo, He0O-
XOJIUMYIO JIJIsl pa3pabOTKU TEXHOJOTHYECKOTO Mpollecca U3roTOBJICHUS JeTa-
JM, AT Ha 0a30BY10, CIPABOYHYIO U PYKOBOIAIILYIO.

[Ipu pa3paboTke TEXHOJIOTMYECKOro MpoIlecca JJjIsi HOBBIX MPEANPUATUN
WJIU TIPOU3BOJICTB 0A30BBIMU MCXOJIHBIMU JTAHHBIMU SIBIIIOTCA: pabouuil uep-
TEX JETalld; YePTEK COOPOUYHON €AUMHUIIBI, B KOTOPYIO BXOJUT J€Tajb; 00beM
BBIITYCKa JETaJICH.
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[Ipu pa3paboTKe TEXHOJOTMYECKOro mpoiiecca Juisl JeHCTBYIOMIMX 3aBO-
JIOB B JIOTIOJITHEHUH K ATUM 0a30BBIM MCXOJIHBIM JAHHBIM HEOOXOJIHUMO pacrio-
JaraTh CBEJECHUSIMU 00 HMEIOIIEeMCsi 000pYAOBaHUU, MPUCIIOCOOJICHUSIX, HH-
CTPYMEHTaX, MPOM3BOJACTBEHHBIX IUIOMIAASIX W JPYTUX HPOU3BOJCTBEHHBIX
ycioBusix. [Ipu 3TOM TEXHOJOT B CBOUX PEIICHUSIX 3a4acTyI0 BBIHYKJIEH OpU-
E€HTUPOBATHCS MPEUMYIIIECTBEHHO HA MPUMEHEHHE UMEIONIUXCSl Ha TPeaAnpusi-
TUU CPEJICTB TEXHOJIOIMYECKOT0 OCHAILEHUS.

CrnpaBouHast uHGoOpMalMs NpPeCTaBiIsgeT coOOW KaTaJoru M macrnopTa
TE€XHOJOTUYECKOT0 000pyAOBaHUs, aabOOMbl MPUCIIOCOOIEHUHN, CTaHAAPTHl U
HOPMAaJIM Ha PEXYIIUN U U3MEPUTEIbHBIA HHCTPYMEHTHI, HOPMATHUBBI 110 TOY-
HOCTH OOpabOTKH W KaueCTBY IOBEPXHOCTHBIX CIIOEB 3arOTOBOK, pacyeTy
MPUITYCKOB, PEKUMOB pe3aHus, HOpM BpeMeHH, Tapu(HO-KBATU(PUKAIIMOHHBIE
CIIPaBOYHUKH U JIP.

K pykoBopsieit nHpopMaluy OTHOCAT JaHHbIE O MEPCIEKTUBHBIX TEX-
HOJIOTMYECKHUX Ipolleccax B OTPACIU, CTAaHAAPThl Ha TEXHOJIOIMYECKHUE MpO-
LIECChl U TEXHOJOTMYECKYI0 JOKYMEHTALINIO, OCHOBHBIE TPeOOBaHUS MO COCTO-
SIHUIO U MEPCIEKTUBAM Pa3BUTHS MTPOU3BOJICTBA HA MPEAIPUSITHUH.

TexHOoNnOrn4eckud MpoUEecc HM3rOTOBIEHUS JAETald pa3paldaThiBalOT B
OIpEEIICHHON MOCIIE0BATEIBHOCTH.

1. IIpoBoasT aHanmu3 TEXHUYECKUX TpeOOBAHUN K JETalM, BBISICHSIOT
BO3MOKHOCTh UX OOECIICUECHHS] M KOHTPOJISI B YCIOBUSIX JAHHOTO MpeANpHs-
THUS, BBISBJISIIOT HAaMOOJIee CIOKHBIE TEXHOJOTHUYECKUE 3aa4M, BO3HUKAIOIIINE
MIPU U3TOTOBJICHUU JIE€TaJIH.

2. OnpenensrOT TUII TPOU3BOACTBA U (POPMY €ro opraHusanuu (METOL
paboThI).

3. OCyLIECTBIAT TEXHOJOTMYECKUH KOHTPOJIb YEpPTEkKa JCTAIH Ha
MpeaMET COOTBETCTBUS €€ KOHCTPYKIUU TPEOOBAHUSIM TEXHOJIOTMYHOCTH IS
YCJIOBUHM JAHHOTO MPEANPUSTHS.

4. BpiOuparoT BUJI UCXOAHOM 3arOTOBKHU U METO]I €€ MOJTyUCHHUS.

5. IIpou3BoadaT BHIOOP TEXHOJOTHMUECKUX 0a3.

6. YcTaHaBIMBAIOT MapuUIpyThl 0OpabOTKU MOBEPXHOCTEN AeTalH, T. €.
MOCJIE0BATEIbHOCTh MEPEXO0JIOB NI JOCTUKEHUS TPeOyeMbIX MO YEPTEKY
rapaMeTpoB UX TOUHOCTH M KQYECTBA MOBEPXHOCTHBIX CJIOEB.

7. CocCTaBISIIOT MapuIpyT U3TOTOBIEHUS J€Talv, BRIOMPAIOT CPE/ICTBA
TE€XHOJIOTUYECKOTO OCHAILCHUS U MPOCKTUPYIOT ONEpaly TEXHOJIOTHYECKOTO
nporuecca.
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8. BbBINOJHAIOT pa3MEepHBIM aHadu3 TEXHOJOTHMYECKOro MpoIlecca
(ompenensoT MPUMYCKH Ha 00pabOTKYy M PACCUUTHIBAIOT TEXHOJIOTHYECKHUE
pa3Mepbl 3arOTOBKH).

9. OmnpenensiroT peKUMbI pEe3aHHUs.

10. HaxoasT HOpMBI BpEMEHU WU HOPMbI BBIPAOOTKH.

I1. OnpenensitoT TEXHUKO-3KOHOMUYECKHUE TOKA3aTeIM TEXHOJIOTHYe-
CKOro mporecca.

12. OopMIIIOT TEXHOIOTMYECKYIO JOKYMEHTALHIO.

6.2. AHA/IM3 TEXHUYECKUX TPEOOBAHMI YepTexKa 1eTAJH U BbIsBJICHHE
TEXHOJIOrHYeCKUX 32124 IPH ee U3T0TOBJICHUH

[lepen pa3paboTKON TEXHOJOTMYECKOro Mpolecca MOAPOOHO H3YyYarOT
paboune 4yepTexu JeTanu U uzaenus (COOpOYHON €UHUIIbI), B KOTOPOE BXO-
JUT JeTaidb. BBISBIAIOT QYHKIUU JI€TA U YCIOBUS €€ padOTHhI.

Pabounii uepTexx JOKEH JaBaTh MCUEPIIbIBAIOIIEE MPEACTaBICHUE O Jie-
Tanu. OH JOJHKEH COAEPKATh TOCTATOYHOE KOJIMYECTBO MPOEKLUM, pa3pe30oB U
BUJIOB; Ha HEM JIOJKHBI OBITh yKa3aHbl BCE HEOOXOIUMBbIE pa3Mephl (C mpe-
JEIbHBIMU OTKJIOHEHUSIMU), JOMYCKU (DOPMBI U paCONIOKEHUS TOBEPXHOCTEH,
napaMeTphl UX IIEPOXOBATOCTH, BOJIHUCTOCTH, BUJ] TEPMUUYECKON WM XUMUKO-
TepMUYECKOU 00pabOTKH, BUJ] MMOKPHITUS, TBEPAOCTh MaTepualia, a TAaKKe cIe-
nuduyeckue TeXHUYECKre TpeboBaHUs (HampuMmep, J0MyCcTHUMas CTENeHb He-
YPaBHOBEIICHHOCTH JIETAJIN).

[IpuBenenHbie B uepTexKEe TEXHUUYECKHE TPEeOOBaHMS pPacCMaTPUBAIOT CO
CIEIYIOIMX MMO3ULUN:

e 00OCHOBaHHOCTM WX Ha3HAYeHUS KOHCTPYKTOPOM (HaAmpumep,
YCTaHAaBJIMBAIOT, HE 3aBBIIICHBI JIU 3TU TPEOOBAHUS, TPABUIBHO JIHU
MIPOCTABJIEHBI pa3Mephl U T. 11.);

® BO3MOXXHOCTH OO€cHe4YeHUs] H3BECTHHIMM M HMMEIOIIUMUCS Ha
NPEANPUSTUN CPEICTBAMHU TEXHOJIOTUYECKOTO OCHAIICHUS;

® BO3MOXXHOCTH KOHTPOJISI K3BECTHBIMU METOJaMU U CPEJICTBAMMU.

Tak, ecnu aHamM3UPyeMbld pa3Mep AETANIU SIBISETCS COCTABISIONIMM 3BEHOM
KOHCTPYKTOPCKOM pa3MepHO#l 1enu, TO, BCKPBIB €€, MOKHO OIICHUTb, Ipa-
BUJILHO JIM HA3HAUYEH JIOMYCK Ha 3TOT pa3Mep.

[Ipu ananuze TeXHUYECKUX TPEOOBAHUM BBISBISAIOT TEXHOJOTMYECKUE 3a-

Jlay, BO3HUKAIOLIME MPU HU3TOTOBJICHUM JeTalu. J[Jigs 3TOro BBIIEIAIOT KOM-
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IUIEKChI TOBEPXHOCTEH, K KOTOPBIM NPEIBSBISAIOTCS Hanboliee BBICOKHE Tpe-
OOBaHMS IO TOYHOCTH pa3MepoB, GOPMBbI U PACHOJOXKEHHUSI M KayecTBY IIO-
BEPXHOCTHBIX CJIOEB. YKa3zaHHbIE TpeOOBaHUS ONPEACISIIOT BEHIOOP TEXHOJIOTH-
yeckux 0a3 M crocoO0OB YCTAHOBKHM 3arOTOBKH, 3aKIIOUMTENbHBIE METOIbI U
MapupyT ee o0paboTKH B LEJIOM, HEOOXOAUMBIE CPEJICTBA TEXHOJIOTUYECKOTO
ocHallleHus. Hampumep, i CTyIIEHYaTOro Bajla BAXKHOM TEXHOJIOTHMYECKOU
3ajayelt sBisieTcsl o0ecrneyeHnue BhICOKOW TOYHOCTH pa3MepoB, (popMbl U pac-
NOJIOKEHHUS €r0 MOCAJOYHBIX IIeeK. [[1s BHYTPEHHEro KoJblia MOJAIINITHUKA
TaKOM 3a/layeil SBJIAETCS MOJyYEeHHUE BBICOKOW TOYHOCTU pa3Mepa U (PopMbl
JOPOXKKHU Kauy€HHMsI, MaJIbIX 3HAYEHUN BBICOTHBIX IApaMETPOB LIEPOXOBATOCTH
U BOJHUCTOCTH €€ MOBEPXHOCTH, MHUHMMAJIbHOI'O DPAJUAIBbHOTO OHEHHS J0-
POKKH Ka4eHUsI OTHOCUTEIBHO ITOCAJOYHOTO0 OTBEPCTHS.

Pa3paboTka TEXHOIOrMYECKOT0 mpolecca sl 1eUCTBYIOLIEro Mpeanpus-
TUS IPEANOJIAaraeT TIATEIbHOE U3YYEHNE IPOU3BOACTBEHHBIX YCIOBUU. Y CTa-
HABJIMBAIOT HAJW4YUE MPOU3BOJCTBEHHBIX IUIOIIAAEH U 000pyIOBaHUS ISl U3-
TOTOBJIEHUS J€TalH, ONPEACNIAI0T BO3MOXKHOCTH MOJIEpHHU3ALMHU 000pyJ0Ba-
HUS ¥ PacUIMPEHHs] MPOU3BOJACTBEHHBIX IJIOIIAAEH AJI1 yBEJIMYEHUS 0ObeMa
BBIIIYCKA JETaNEH, BBIICHAIOT BO3MOXHOCTU NPEANPUITHS IO NPUMEHEHUIO
HOBBIX METOJOB IMOJIYYEHHUS] MCXOJHBIX 3arOTOBOK M UX HOCIEayrolieil oOpa-
OOTKH, MPOTPECCUBHBIX PEKYIIUX HHCTPYMEHTOB H T. II.

Jlng MeNCTBYIOIMMX NPEANPUATHNA aHATU3UPYETCS BO3MOXKHOCTH M3I0-
TOBJIEHUs JAHHOM AETalIM 0 MMEKIIMMCSA Ha NPEANPUATHH TUINOBBIM HIIN
IPYIIIOBBIM TE€XHOJIOTUYECKUM IponeccaM. IIpu oTcyTcTBMM TaKOW BO3MOXK-
HOCTHY IPUCTYHNAIOT K IPOEKTUPOBAHUIO €IMHUYHOIO TEXHOJIOIMYECKOTO IPO-
1ecca U3roTOBJICHUS NETANIH.

6.3. OnpenesieHue THNA NPOU3BOACTBA

Ot Tuma npous3BOJCTBA 3aBUCAT: opma ero opraHuzanuu (Metoj pado-
Thl); BUJ U CHOCOO MOJyYEHHUS HMCXOAHOM 3aroTOBKH; THMAX MPUMEHSEMOTO
npu ee 00paboTke 00OpymOBaHUsS, MPUCHOCOOJECHU U MHCTPYMEHTOB; CTe-
MEeHb JCTaIN3alu pa3pabOTKU CaMOro TEXHOJIOTHYECKOr0 MPOoIecca U3roTOB-
JI€HUs JIeTalu.

Ha craguu pa3paboTKu TEXHOJIOTMYECKOTO Mpoliecca M3rOTOBICHUS Jie-
TaJdu TUI MPOU3BOJICTBA MOXKET OBITh OMPEACNICH TOJBKO OPUEHTUPOBOYHO.
[Ipu 5TOM MOXHO PYKOBOJICTBOBATHCA TaHHBIMU Ta0II. 6.1.
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Taobmuna 6.1

3asucumocms muna npouzeoocmea om oo6vema 8blnycKa, wm.,
U Maccol oemanu

Macca Tun nponssoacTsa

neranv, | Ennand- Menkocepuii- Cpennecepuii- Kpynnocepuii- Macco-
KT HOE HOE HOE HOE BOE
<1,0 <10 10...1500 1500...100000 | 75000...200000 | 200000

1,0...2,5 <10 10...1000 1000...50000 50000...100000 100000

2,5...5,0 <10 10...500 500...35000 35000...75000 75000

5,0...10 <10 10...300 300...25000 25000...50000 50000
>10 <10 10...200 200...10000 10000...25000 25000

Tun npou3BOJCTBA OLEHUBAIOT TakXke MO KOAP(DUIMEHTY 3aKperuIeHHUs
omepauuii K,,, omnpeneneHue KOTOPOro, a TAKKe 3HAYEHMs I Pa3IMYHBIX

TUIIOB MPOU3BOJCTBA JaHKI B P. 1.
[Ipu pa3paboTke TEXHOJIOTMYECKOro Mpouecca U3roTOBICHUS AETalu KO-
3 PuiMeHT 3aKperieHUsl onepannii HaxoaatT no Gopmye

t
Ky =2,
30 /

mic

r1e /, — TaKT BBIMyCKa JETaJIeH; ¢, — CPEIHEE NITYIHOEC BPEMsI OTICPAIIHIA.

LIS 11 (¢
TakT BBITyCKa nOeTanell Ompenesnsercs, Kak 3TO YXKEe OTMEYalioch, IO
popmyne 7, = 6O®H /' N, rne d)ﬂ — IEWCTBUTENBbHBIN TOI0BOM (hOHJ BpeMEHHU
paboTsl 000pyAOBaHUs, 4.; N — roJioBoi 00beM BhIITyCKa JIeTaJCH.
Jlns onpeneneHus CpeHEro MTYYHOrO BPEMEHH MOXKHO BOCIIOJB30BATh-
Cs JAHHBIMH M3 CYIIECTBYIOMIEIO HAa MPOHM3BOACTBE TEXHOJIOTHYECKOTO IIPO-
1ecca M3rOTOBJICHUS AHAJOTMYHOM JCTAM WM BBIIOJHUTH YKPYIHCHHOE
HOPMHUpPOBaHHE pa3padaThIBAEMOI0 TEXHOJOTrH4Yeckoro mporecca. CpenHee
IITYYHOE BpEMsI PaCCUMTHIBAIOT 1O (popMyJie

n
fye = Ztml— /n,
i=1

rae f,, — WTY4HOE BpeMs [ -Od OIEpally U3TOTOBICHUS NETAIU; 1 — YHUCIIO

OCHOBHBIX OII€pAlMi B TEXHOJIOTUYECKOM MPOILIECCE.
IIpu noacuere ¢, ciexyer OpaTh TOJBKO OCHOBHBIE ONEpAaLUM, HCKIIO-

yasi, HAapUMep, ONepaly TepMOOOPaOOTKH, yIAJICHHs 3ayCEHIIEB, MapKUPO-
230



BaHUSA U IPOMBIBKU JCTaJIECH.

Tun npousBoaCTBa, HAWJEHHBIN MO0 KOA(DPUIIMEHTY 3aKpeIUIeHHs orepa-
U}, CPABHUBAIOT C €r0 TUIIOM, YCTaHOBJIEHHBIM 10 Tab. 6.1. Ilpu ux Hecos-
[IaJICHUU TUIl NPOU3BOJACTBA CUUTAIOT TAKUM, KOTOPBIM COOTBETCTBYET MOJ-
CUMTAHHOMY 3HAYEHUIO KO3(PPUILIMEHTa 3aKpETICHUs Onepariuii.

[locne ycTaHOBIIEHHS THUIIA TPOU3BOJACTBA OMPEAEISIOT METOHA padoThl
(MOTOYHBIN WJIM HEMOTOYHBIN). BO3MOKHOCTh MCTOJB30BAaHUS IOTOYHOTO Me-

TOJ1a pabOThI ONPEALIAIOT M0 KO3 PuireHTy 3arpy3ku K, . pabouux MecT

3ar

[Tpn ko3¢ ¢dunuenrte sarpy3ku pabounx mect K., >0,6 DpHHUMAIOT MOTOY-

HBIN MeToJ paboTHI.
6.4. TexHO10rHYECKUIT KOHTPOJIb YePTekKa 1eTaan

TexHOMOTMYEeCKU KOHTPOJIb YepTeka JIeTalld, KaK OTMEYalloch B P. 1,
TEXHOJIOT BBIMOJHSET JIJIsi OIIEHKH COOTBETCTBUS KOHCTPYKIIUMU AETaiu Tpedo-
BaHUSIM TEXHOJOTMYHOCTH C YYETOM THIMa MPOU3BOACTBA U €ro KOHKPETHBIX
YCJIOBUHM, B YACTHOCTH, TEXHOJOTMUYECKHUX BO3MOXKHOCTEH M OCOOEHHOCTEH
00opy10BaHUS.

OO6uue TpeboBaHUS MO TEXHOJIOTUYHOCTH JETAIH MOXHO CHOPMYIHPO-
BaTh CJEAYIOLIUM 00pa30oM.

JleTanb MOKHA NPEACTABISITH CO00M coYeTaHUe MOBEPXHOCTEN MPOCTHIX
dbopm. OHa B MakCHUMaJIbHOM CTENEHU JOJKHA COCTOSITh U3 CTAaHIAAPTHBIX U
YHUDUIIUPOBAHHBIX KOHCTPYKTUBHBIX 3JIEMEHTOB (pe3b0bl, KAHABKH, BHITOUKH,
MOJYJIM, pa3Mepbl HUTUIEB, IIMOHOYHBIX MMa30B U T. [I.) WIH ObITh CTAHAAPTHOU
B LIEJIOM. DTO CO3/1aeT MPEANOCHUIKH sl YHU(PUKALIMY IPUMEHSIEMbIX TIPU U3-
TOTOBJICHUH U PEMOHTE JIeTaJIel peKylIUX U U3MEPUTEIbHBIX HHCTPYMEHTOB.

Jletans nomkHa 001aAaTh 1IOCTATOYHOM JKECTKOCTHIO, UMETh HAJICKHbIC
TEXHOJIOTHYECKHE 0a3bl, IOMYCKATh YAOOHBIN MOABOA BEICOKOIIPOU3BOAUTENb-
HOT'O PEXYIIEro UHCTPYMEHTA KO BCEM 00pabaThIBAEMbIM MTOBEPXHOCTSIM U €T0
CBOOOJIHBIA BBIXOJl, YTO B COBOKYIHOCTH MO3BOJSIET OCYLIECTBUTH BBICOKO-
MPOU3BOAUTEIbHYIO 00pabOTKY.

[TapaMeTpbl TOUHOCTH AETAIM M Ka4€CTBO MOBEPXHOCTHBIX CIOEB JIOJIK-
HBI OBITh CTPOTO OOOCHOBAaHBI €¢ (DYHKIIMOHATBLHBIM Ha3HAYCHUEM. 3aBBIIICH-
Hble TpEOOBaHUS MO 3TUM NapaMeTpaM NPUBOAAT K HEOOXOIMMOCTH BBEACHUS
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JOTIOJTHUTENIBHBIX TEXHOJIOTHYECKUX OMNepaluid, YIJIMHSIIOT UK 00padoTKH,
YBEJUYUBAIOT TPYJOEMKOCTh U3TOTOBJICHUS JACTAIM U MOBBIIIAIOT €e ceOecTo-
UMOCTb.

Jlns cHkeHus: 00beMOB 00pabOTKU pe3aHueM HEeOOXOJIUMO COKpamiaTh
JUTMHY 00pabaThiBa€MbIX MOBEPXHOCTEH JeTalied W MOBBIIIATh TOYHOCTh HC-
XOJIHBIX 3arOTOBOK, MPUOIMXasi UX K TOTOBBIM JICTAJISIM.

[IpocTanoBka pa3zmepoB jAeTaiu (KOHCTPYKTOPCKHUX pPa3MEpOB) OJKHA
IPOU3BOJUTHCS C YUETOM TEXHOJIOTHYECKUX TPeOOBaHUM 1 00eCTIeUnBaTh:

® COBMEIIICHUE KOHCTPYKTOPCKUX, TEXHOJIOTUYECKUX U U3MEPUTEIb-
HBIX 0a3;

® paboTy Ha HACTPOCHHBIX CTAHKAX;

® MpUMEHEHUE HauboJiee MPOCTHIX MPUCTIOCOOJCHUM, PEXYIIUX U
U3MEPUTEBHBIX UHCTPYMEHTOB;

® HAJIe)KHOCTh U MPOCTOTY KOHTPOJISL pa3MEPOB JIETAIIH;

® OTCYTCTBHE HEOOXOJMMOCTH B MEPECUETE Pa3MEPOB MPHU U3TOTOB-
JIEHUU U KOHTPOJIE;

® pallMOHAJLHYIO MOCIE0BATEIBHOCTh U3TOTOBJICHUS JI€TalH.

Hanpumep, Ha pabouux ueprexax JeTajield, MoJy4aeMbIX U3 MOKOBOK U
OTJIMBOK C 0Opa0OTKOW OTAENIbHBIX MMOBEPXHOCTEH pe3aHuEeM, JOJIKHBI OBbITh
yKa3aHbl TP TPYIIIbI pa3MepoB (cM. puc. 6.1). OgHa U3 HUX CBSA3BIBAET MEKIY
coboii HeoOpabaThiBaeMble (pe3aHueM) MOBEPXHOCTU U MCIHOJIB3YETCSA B 3aro-
TOBUTENBHBIX 1exax (pa3mepsl 20 u 10 Ha puc. 6.1, a); BTOpas CBsI3bIBaeT 00-
pabaTeiBaeMble MToBepxHOCTH (pazmep 40 Ha puc. 6.1, a); TpeTbsa rpynna pas-
MEpOB MO KaXXJOMYy KOOPJMHATHOMY HAMpPaBICHUIO JIOJHKHA COJEPKATH TOJb-
KO OJIMH pa3Mep, CBSI3bIBAIONINI cucTeMy 00pabaThiBa€MbIX MOBEPXHOCTEH C
cucteMoi HeoOpabaTeiBaMbIX (pazmep 10* Ha puc. 6.1, a).

Ecnu ykazanHoe TpeOoBaHHE HAPYIIUTh U MPOCTABUTH PAa3MEPHI TaK, KaK
MoKa3zaHo Ha puc. 6.1, 6, To Npu MOAPE3KE JEBOr0 TOPIA JAECTAIH HEMOCPEI-
CTBEHHO OyZeT BblJEp:KaH TOJbKO OJWH U3 pa3MepoB (Hampumep, 10%). JIBa
npyrux pasmepa (20 u 30) OyayT npu 3TOM MOJYy4aTbCs B BUJIE 3aMBIKAIOIIUX
3BE€HbEB B TEXHOJOTHMYECKUX Pa3MEPHBIX LEMIX; TOYHOCTh 3TUX pa3MepoB Oy-
JIET 3HAYUTEJIbHO HU)KE TOYHOCTH Pa3MEpPOB UCXOIHOM 3arOTOBKH.

Ecnu neranp noasepraercs TEPMUUYECKON WIIM XUMHKO-TEPMUYECKONU 00-
paboTKe, TO OHA JOJKHA UMETh CHMMETPUYHYIO KOH(DHUTypamuio 6€3 oCcTphIX
rpaHeil, TOHKUX MEePEMbIYEK U PE3KUX MEPEXOJ0B OT OJHOTO CEYEHUS K Jpy-
roMy; IIEPOXOBATOCTh MTOBEPXHOCTEN JOIKHA COOTBETCTBOBATh Ra <10 MKmM.
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[Ipu HecoOmoneHnn TUX TpeOOBaHUM MPHU 3aKaJKe BO3ZMOXHO 00Opa3oBaHHE
TPEILMH U pa3pyllieHue 3aroTOBKHU.

10*
— 10

[ N\

L N\
4 4 1 _ _,l_(g________ _

(

20 - 30
B 40 _ B 40 _

a o

Puc. 6.1. BapuanTbl NpOCTaHOBKH pa3MepOB ACTAIN
(oOpabarbiBaeMble pe3aHUEM MMOBEPXHOCTH BBIACIICHBI )KUPHBIMU JIMHIMU):
a — IPaBWIBHO; O — HETIPABHIIBHO

HekoTopbie mpumepbl TEXHOJIOTMYHBIX U HETEXHOJOTHYHBIX KOHCTPYK-
THUBHBIX 2JIEMEHTOB JieTallel mpeacTaBiIeHbl B Ta0d. 6.2 [16].
TpeOoBaHUSM TEXHOJOTMUYHOCTH JOJKHBI OTBEUATh HE TOJBKO JETAlIH,
HO Y UCXOJIHBIE 3arOTOBKH.
OTauBKYU JOJKHBI YIOBIETBOPSITH CIASAYIOIIMM OCHOBHBIM TPEOOBAHUSIM
® TOJIIMHA CTEHOK OTJMBOK JOJKHA OBITh MO BO3MOKHOCTH OJIMHA-
KOBOM, 4TO OOECleYnuBaeT MOJYyYEHHUE OJIHOPOJHOU CTPYKTYpPHI U
YMEHBIIIEHHE OCTATOYHBIX HANPSIAKEHUN;
e (popma 000 OTIMBKM JOJKHA MpEelyCMaTpuBaTh MPOCTOH, 0e3
3aTPYJAHEHUN pa3beM MOJEIH;
® [OBEPXHOCTU OTJIUBKH, PACHOJIOKEHHbIE MEPHEHIUKYIIPHO K
IJIOCKOCTU pa3zbeMa MOJENH, JOJKHBI UMETh JUTEHHBIE YKIOHBI
JUTSL TOTO, YTOOBI M3TOTOBIICHWE JIUTEHHBIX (OPM U CTEpPKHEH U
yaajaeHue mojenei u3 GopM mpoucxoausio 06e3 3aTpyIHEHUH.
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Tabmuma 6.2

prwepbl MEXHOJIOCUHYHBIX U HEMEXHOJIOCUYHbIX KOHCWlpyKZ/!MIZ

OCHOBHBIE TEXHOJIOTH-
YyecKue TpeOOBaHUS

Koncrpyknus

HETCXHOJOIrn4yHas

TEXHOJIOTHYHAsA

[IpenmyiiecTBa TEXHO-
JIOTUYHOM KOHCTPYKIIMHU

OO6pabaTbeiBaeMble
IUIOCKOCTH HE NOJIKHBI
OBITh CILUIOILHBIMU

1. YMmeHblIeHue pacxoaa
PEXKYIIMX UHCTPYMEH-
TOB.

2. IloBblllIeHUE TOYHOCTH
00pabOTKH U CHIKEHUE
IEPOXOBATOCTH TIO-
BEPXHOCTH.

3. CHuXeHue TpyJoeM-
KOCTH.

OO0pabaTbiBaeMbIe
TUIOCKOCTH CIIETyeT
pacrioyiaratb Ha OJHOM
YpPOBHE

1. Bo3amoxHOCTH 00pa-
00TKH 32 OAMH PabOUHid
X0/ TPOU3BOUTEIbHBI-
MU METO/IaMH — TOpLIe-
BBIM (ppe3epoBaHmeM,
IUTOCKUM IITH(oBaHNEM
U TIPOTSTUBAHUEM.
2.Bo3MoxkHOCT 00pa-
OO0TKM HECKOJIBKHUX 3aro-
TOBOK O/IHOBPEMEHHO.

3. YopoleHue KoH-
TPOJISL.

OO6pabatbiBaeMbIe
TUIOCKOCTH JIOJDKHBI
OBbITh OTKPBITHIMU. ¥ 3-
KU€ U JUTUHHBIC TI0-
BEPXHOCTH JIOJDKHBI
OBITH PACIIOJIOKEHBI
TaK, YTOOBI UX MOXKHO
Obu10 00pabaThIBaTH
BJI0JIb TUIOCKOCTH

1. Bo3moxHOCTB 00pa-
00TKHU TOpLEBbIM (hpe3e-
poBaHUEM.

2. IloBblllIeHUE TPOU3-
BOJUTEIBHOCTU U TOY-
HOCTH 00paboTKH.

OO6pabaTbiBaeMbIe
TUIOCKOCTH HE JIOJKHBI
pacrnoniaratbcs B
yri1yOnaeHusax

g4 @B} & | 0d

1. IIpumenenue npous-
BOJUTENBHBIX METOJIOB
00paboTKu.

2. CHUXeHue TpyJoeM-
KOCTH.




OCHOBHBIE TEXHOJIOTH-

Koncrpyknus

[IpenmyiecTBa TEXHO-

4eCKHe TPeOOBAaHUS | HETEXHOJOTMYHAsl | TEXHOJOTHYHAS | JIOTMYHON KOHCTPYKIMH
1. CHueHue TpyaoeM-
KocTH 00paboTKH.
B crynenuaTsix oTBEp- 2.I1oBbllIEHNE TOYHOCTU
N ‘ o~ ‘ v
CTUSIX HanboJIee TOU- E ¢ 11 E l*¢ 11| 00pabOTKU U CTOHKOCTH
HYIO CTYIEHb CIIEyeT Q Qy | | Lores N‘ WHCTPYMEHTA.
JIeJIaTh CKBO3HOU = 3. YopouieHue KoH-
Rl | cTpyKIMK MHCTPYMEHTA.
1. IIpenoxpaHenue nH-
CTpyMEHTa OT MOJIOMOK
U MOBBIIICHUE €T0 CTOMU-
[IInuuessle OTBEPCTUS —
—— KOCTH.
JOJDKHBI OBITH HETIpe- s S — —
2. CHMKEHUE TpylLoeM-
PBIBHBIMH
KOCTH 00pabOTKH OTBEp-
CTHUH.
Bo3mMoxHOCTE 00paboT-
Crenyer uzberartp riy- — p
1 1 KU OTBEPCTHUS IIPOU3BO-
XHX IUTMIIEBBIX OTBEP- ——— —
o ! L JUTCIBHBIM METOJ0M —
cTuit —
MPOTATUBAHUEM.
27 1. CHukeHue TpyoeM-
B otBepcTHAX HE 72z — </ |xocrm.
JOJKHO OBITH 0Opaba- — -1 V/__ ] . 2. B03MOXHO IpUMEHE-
TBIBA€EMbBIX BEITOUEK w W HME IIPOU3BOAUTCIBHBIX
@ MeTO0JI0B 06pabOTKH.
1. IloBblIIIEHHE TOYHOCTH
Crnenyer obGecrieuuThb 00paboTKu.
YCIIOBHS JUI HAWITyd- 2. YBenu4eHHUe KeCTKO-
IIET0 HamnpaBJeHUs UH- CTH UHCTPYMEHTA.
CTpyMEHTa 3. IoBbllIeHHE TPOU3-
BOJUTEIBHOCTH.
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OCHOBHBIE TEXHOJIOTH-
YyecKue TpeOOBaHUs

Koncrpyknus

HETCXHOJOIrn4yHas

TEXHOJIOTHUYHAsA

[IpenmyiecTBa TEXHO-
JIOTUYHOM KOHCTPYKIIMH

Bo3MoxHOCTB HOP-
MaJbHOTO BX0/1a U BbI-
X0Ja PEKYLIETro UH-
CTpyMEHTa

1. IIpenoxpanenue uH-
CTPYMEHTA OT MOJIOMOK.
2. I1oBblllIEHHE TOYHO-
CTH CBEPJICHMUSL.

3. [loBeIlIEHUE TPOU3-
BOJUTEIBHOCTH.

OTBepcTHs T0JIKHBI
OBITH PACITIOJIOKECHBI
TaK, 4TOOBI MOKHO OBI-
70 paboTaTh UHCTPY-
MEHTOM HOPMaJIbHOU
JUTUHBI

1. IIpumenenune HopMa-
JTU30BaHHOTO UHCTPY-
MEHTa U 0oJiee MOJIHOE
€ro UCI0JIb30BaHUE.

2. IloBbIlIEHHE TOYHO-
cTi 00pabOTKH.

I'myxue orBepcTus ¢
Pe3b00ii TOHKHBI
UMETh KaHaBKH IS
BBIX0J1a HHCTPYMEHTA
WIN B HUX JIOJDKCH
OBITH IPETYCMOTPEH
coer pe3bObI

1. Vnydmenue kauectsa
pE3bOBI.

2. YnydieHue yciaoBuil
paboTHI HHCTPYMEHTA.
3. CHWXeHue TpyJI0eM-
KOCTH.

KoHncrpykuus otsep-
CTHS C pe3b0oil TomKHA
J1aBaTh BO3MOXKHOCTh
paboTath pe3b00BBIM
WHCTPYMEHTOM Ha
IPOXOJT

1. [ToBbllIeHUE TPOU3-
BOJUTEIBHOCTH.

2. Yny4dieHue yciaoBuil
pabOTHI MHCTPYMEHTA.
3. IlpumeHeHue vH-
CTpyMeHTa, 06Ja1ato-
IIETO JYYLIIUMH PEKY-
IIMMH CBOMCTBAaMHU.
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OCHOBHBIE TEXHOJIOTH-
YyecKue TpeOOBaHUs

Koncrpyknus

HETCXHOJOIrn4yHas

TEXHOJIOTHUYHAsA

[IpenmyiecTBa TEXHO-
JIOTUYHOM KOHCTPYKIIMH

Crnenyer uzberartb
HAKJIOHHOTO PacIoJio-
JKCHHUA OCHU OTBCPCTHUA

1. Yopouienue koH-
CTPYKIIMU TPUCTIOCO0-
JICHUSL.

2. BO3MOXHOCTb OJTHO-
BpEMEHHO 00pabaThI-
BaTh JIPyrue OTBEPCTHSI
MIPU TTApaJIICIILHOM pac-
ITOJIOKEHUH OCEM.

3. CHWXeHue TpyJa0eM-
KOCTH.

Crnenyet u3berath 3a-
KpBITBIX [1a30B, 00pa-
0aTbIBaEMBIX KOHIIE-
BbIMH (hpe3amu

1. Ilpumenenue 6oee
NPOM3BOUTEIILHOTO HH-
CTpYMCHTA.

2. YnydieHue yciaoBuil
paboTHI HHCTPYMEHTA H
0COOEHHO ero Bpe3aHusl.
3. CHWXeHue TpyJa0eM-
KoCTH 00paboTKH.

Crnenyet u3berats 3a-
KPBITBIX THC3 U HC-
CKBO3HBIX 11a30B

A,

1. Cokpaiienue uncna
pabouux X010B.

2. YupouieHue KoH-
CTPYKLIUU PEXKYIIETO
MHCTPYMEHTA.

3. CHWXKeHue TpyJI0eM-
KOCTH 00palbOTKH.

HOKOBKI/I, [MOJy4acMbIC METOAAMM IITAMIIOBKHM W KOBKHM OOJIKHBI COOT-

BETCTBOBATH CJICAYIOIIUM Tpe6OBaHI/IHM .

® HC OO0JDKHBI UMCTh PE3KUX IICPCIIaJ0B IIOIICPCYHBIX CequHﬁ;

® [epexo/ibl OT OJIHOTO CEYEHUS K APYTrOMY JOJKHBI ObITh BBIMOJIHE-
HBI IO IyraM OTHOCHUTEJIBHO OOJBIINX PaInyCOB;

® OCTpble pedpa y MOKOBOK, MOJYYa€MbIX IITAMIIOBKOM, JTOJKHBI
OBITH 3aKPYTIJICHBI;

® YKa3aHHbIC ITOKOBKHU JOJIKHBI HMETHh YKJIOH IMOBEPXHOCTEM, pacmo-
JIO’KEHHBIX MEPIEHIUKYISIPHO IUIOCKOCTH pazbeMa IITamia, HeoO-

XOJIMMBIH JIJIs1 U3BJICUCHUS IOKOBKYU M3 IITAMIIA.
TexXHONOrn4eCKnii KOHTPOJIb YEPTEekKa JNETaad CBOAUTCS K CONOCTaBIIe-
HHUIO KOHTPOJUPYEMOTO KOHCTPYKTOPCKOTO PEUICHHSI C HEKOTOPBIM PEILICHU-

237




€M, MPUHATHIM 3a 3TaloH. Ha OCHOBaHMM TaKOro COMOCTABICHMS ENAETCS
OLIEHKA THUMA «XOPOLIO — IUIOX0» WIH «PAlMOHAJIbHO — HEPAaLMOHAIBbHO». B
KayecTBE ATaJOHA JJI1 CPABHUTEIbHOW OLIEHKM NPUHUMAETCS: KOHCTPYKLHUS
JeTalu-aHajaora U3 4ucia HaxXoJALIUMXCS B CEpUITHOM MPOU3BOJACTBE; HOpMa-
TUBHO-TEXHOJIOTMYECKUE TPEOOBAHUS K JI€TaH; JUYHBIA ONBIT UCHIOJHUTENS,
OCYILECTBIISIOIIET0 TEXHOJOTUYECKUI KOHTPOJIb.

Ha ocHOBE TE€XHOJIOTrM4ECKOro KOHTPOJISI COCTABISAETCS IEPEYEHb 3ame-
YaHUI ¥ OPEJIOKEHUN 10 U3MEHEHHIO 3J€MEHTOB KOHCTPYKIHMH JETalu, KO-
TOpBIN coracyercst ¢ KOHCTpykropoM. [locnennuii, mocie aHanusa 3TOro Ie-
pEeYHsl, MOXET BHECTH COOTBETCTBYIOIME HW3MEHEHHS B YEpTEX JeTalu,
HaIpaBJICHHbIEC HA MOBBIILIEHUE €€ TEXHOJIOTUYHOCTH.

6.5. Bb100p HCX0IHOM 3ar0TOBKH

Ncxonnbie 3aroToBKYU pa3inyaroT MO BUIY, OTpakaronieMy 0a30ByIO TEX-
HOJIOTHIO MX U3TOTOBJICHUS. BBIACNSIOT caeaytonue BUIbl UCXOAHBIX 3ar0To-
BOK:

® OTJIMBKH;

® TIOKOBKH, [10JIy4aeMbl€ KOBKOW U LITAMIIOBKOM;

® [pPOKAT;

® CBapHbIC 3aTOTOBKU;

® 3aroTOBKH, MTOJIy4YaeMbl€ METOJaMU MOPOIIKOBON METaJTyprHUu.

Ncxonnbie 3aroTOBKM KaXJA0ro BUJa MOTYT ObITh MOJYyYE€HBl OJHUM WU
HECKOJIbKMMH MeTojaMu. Hampumep, oTIMBKa MOXKET ObITh MOJIYyUYEHA JTUTHEM
B MecuaHbie (hOpPMBbI, O] 1aBIICHUEM, B KOKUJIb U T. JI.

JIuTheM MONy4YarOT 3arOTOBKM MPAKTUUECKHU JIIOOBIX pa3MepoB Kak Mpo-
CTOM, TaK M OYEHb CI0KHOU KOH(PUTYpALIU MIPAKTUUECKHU U3 BCEX METAILJIOB U
CILJIaBOB.

O6paboTkoil naBneHueM (IIpoKaTka, KOBKA, IITAMIIOBKA) MOJTYYalOT 3aro-
TOBKH U3 METAJJIOB U CILIABOB, 00JaJal0IINX HEOOXOUMOH MIIaCTUYHOCTHIO.

CBaphble 3aroTOBKH MOJY4YalOT U3 OTACJIBHBIX COCTABHBIX AJIEMEHTOB,
MOJTYYEHHBIX U3 MPOKATa, JIUThEM WM IITAMIIOBKOUN MyTeM UX CBapKHU.

MetogaMu MOPOIIKOBON METaJUTypru MOJIy4yaroT 3arOTOBKH, Marepuall
KOTOpPBIX  OOJajgaeT CHelUaIbHbIMU, YacTO YHUKAJIbHBIMH  (PU3HKO-
MEXaHUYECKUMHU CBOMCTBAMHM (K€paMUKa, TBEPJbI€ CIUIaBbI U JIp.).

Br16op Buaa 1 MeToAa MOTy4eHUs] UICXOIHOW 3arOTOBKH 3aBUCHUT OT Clie-
OyromuX (HaKkTopoB:
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e TpeOyeMoro ypoBHs (hPU3MKO-XMMHUYECKUX CBOMCTB Marepuana je-
TaJH;

® TEXHOJOTMYECKHX CBOMCTB MaTepuaa J1eTaju;

® KOHCTPYKTHMBHOHM (hOpMBI, Pa3MEPOB U MACCHI AETAJIH;

® THUIIAa IPOU3BOJCTBA (0ObEMa BBIITYCKa JeTanei);

® HaJIM4YMs TEXHOJOTMYECKOTO 0O0OpYIOBaHUS HA MPEANPUATHH (JIU-
TEHHOr0, Ky3HEUHO-IPECCOBOI0, CBAPOYHOIO U JIp.), a TAKKE BO3-
MO>XHOCTH M LIEJIECOO0PA3HOCTH pa3MEILECHUs 3aKa3a Ha U3rOTOB-
JIEHUH UCXOJHBIX 3arOTOBOK HAa JPYTOM MPEAIPUITHH.

OnpenensomuM Npy BIOOPE BUIA U METO/1a MOTYUYEHUSI UCXOIHOM 3aro-
TOBKHM SBJIsSIETCS oOecreyeHue TpeOyeMoro ypoBHS (PU3MKO-XMMUYECKUX
CBOICTB MaTepHasa AeTajld, KOTOPbIM 3aBUCUT OT XapakTepa U HHTEHCUBHOCTH
Harpy30K Ha Hee B Ipolecce 3KcIuryatauuu usgenus. Hanpumep, ecnu neranb
paboTraer B yCIOBHUSAX OONBIIMX JUHAMUYECKHX HArpy3oK, TO JUIsl U3rOTOBJIE-
HUS MCXOJHOM 3aroTOBKH, KaK YK€ OTMEYaaoCh, MPEUMYIIECTBEHHO CIEIYET
HCIIOJIb30BaTh METOJIbl OOPA0OTKHU JAaBICHUEM, KOTOPbIE 00ECTIEYMBAIOT MOJY-
YeHHE B LIeJIOM 00Jiee MEJIKO3EPHUCTON CTPYKTYpPbl U 00JI€€ BHICOKOTO YPOBHS
MEXaHMYECKUX CBOMCTB Marepuaina AeTanu (Mpeaena BbIHOCIMWBOCTH, YAapHas
BS3KOCTb, MPEJEN MPOYHOCTH ), YEM TPAJAULIMOHHBIE METOJIbI JIUThS.

TexHonornyeckue CBOIICTBa MaTepuajia AeTaiu (JIMTEHHBIE CBOICTBA,
00pabaThIBAEMOCTh JaBJICHHEM, CBAPUBAEMOCTh U AP.) OMPEACIIIOT BO3MOXK-
HOCTb IOJIYYEHHUS] WCXOJHOM 3aroTOBKH JIMThEM, OOpaOOTKOW NaBIEHHEM, C
MIPUMEHEHUEM CBAPKU W METOOB MOPOLIKOBON MeTamtypruu. Tak, ecinu ma-
TEpPUAJIOM JIETAJIM SIBIISETCS CEPBIA UYT'yH, TO €IMHCTBEHHBIM BHUJIOM UCXOJIHOM
3arOTOBKM MOXKET OBITh OTJIMBKA. Eciu marepuan getanu o0JiaiaeT HU3KOM
KUJIKOTEKYUYECTbIO M BBICOKON CKJIOHHOCTBIO K YCaJKe, TO 3TO HMCKIIOYAeT
BO3MOKHOCTh IMOJYYEHHUS] UCXOJHOW 3arOoTOBKH JIUThEM MOJI JABJICHUEM WIIH
JUTHEM B KOKUJIb U3-32 OBICTPOTO OXJIAXKJICHUS pacIijiaBa U Majoi moAaTinBo-
CTH JTUTEHHBIX (POPM.

OdeHb CyIIECTBEHHOE BIUSHUE HA BUJI U METO/ IOJYYEHHS] UCXOJHOM 3a-
TOTOBKH OKa3bIBaeT popMa, pa3Mmepbl U Macca Aetanu. C yBeIMUEHUEM pa3Me-
POB M Macchl JETaJId apCeHAl BO3MOKHBIX METOJOB MMOJIYyYEHHUs UCXOIHOM 3a-
FOTOBKM COKpamaercs. Tak, CTaJIbHOM CTYIIEHYAaThli Bajl C JOHUAMETPOM
HauOonbmieit ctynenu 200 MM u obmed guHoit 2000 MM MOXKET OBITh U3rO-
TOBJIEH U3 KPYIJIOTO TOPSYEKATAHOTO MpOKaTa WM U3 MOKOBKHU, MOTYYEHHOM
cBOOONHOW KOBKOU. [Ipu yBennueHuu nuamerpa HamOOJIbIIEW CTYNEHU Balia
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10 500 MM eAMHCTBEHHBIM METOJOM MOJYyYEHHsI MCXOJHOM 3aroToBKH oOpa-
OOTKOM /1aBJICHUEM CTAHOBMUTCSI CBOOOHAsI KOBKA. Takue 3p(heKTUBHbBIE METO-
Ibl, KaK JINThE O] JaBJICHUEM, B KOKUJIb, IO BBIILIABISAEMBIM MOJENSAM, TOps-
yasi o0beMHas IITaMIOBKAa MPUMEHUMBI JIUIIb JJII U3TOTOBJICHUS MCXOAHBIX
3aroTOBOK OTHOCHUTENBbHO HEOOJbIION Macchl. Hampumep, mraMnoBkoil Ha ro-
PU30HTAIBHO-KOBOYHBIX MAIlMHAX MOKHO B OCHOBHOM IIOJIy4aThb MOKOBKH
Maccor 10 30 Kr, TUThEM IO BBIILIABISEMBIM MOJESAM — CTaJbHBIE OTJIMBKH
Maccoit 10 150 Kr, TUTEEM B KOKHIb — CTaJIbHBIC OTJIIMBKH Maccor 10 4000 xr.

B 3HaunTEeNnBbHON CTENEHU BUJ U METOJ IIOJIYy4YE€HUs UCXOJHOU 3arOTOBKU
3aBUCHUT OT oObeMa BbIIIyCcKa Jerajneil (Tuna mpousBoiactsa). C ero ysenuye-
HUEM DKOHOMHYECKH OIPABJAHHBIM CTAHOBUTCS MOJIyYEHHWE MUCXOIHBIX 3aro-
TOBOK, BC€ B OOJIbIIEH CTENEHHU MPUOIMKEHHBIX MO (hOopMe U pa3Mepam K ro-
TOBOM aetanu. Eciu, Hanmpumep, I U3TOTOBIEHHS CTAIBHBIX CTYHEHYATBhIX
BAJIOB CPEIHMX pPa3sMEpOB B €IMHUYHOM U MEJIKOCEPUUHOM MPOU3BOACTBAX
LIUPOKO MCIOJIB3YIOT KPYIUIBIA TOpAYEKAaTaHBbIM IIPOKAT, TO B KPYIHOCEPUM-
HOM M MacCOBOM IMPOM3BOJICTBAX U3rOTOBJICHUE TAKUX BAJIOB BEAYT OOBIYHO U3
MOKOBOK, MOJIYYEHHBIX TOpsiueii 00beMHON IITaMIOBKOM.

[Ipu pa3paboTKe TEXHOJIOTMYECKOT0 MpoLecca U3rOTOBIEHUS AETalld BO-
MPOCHI BBIOOpA METO/AA MOJYyYEHHUsI UCXOJHOW 3arOoTOBKU PEIIAIOTCS COBMECT-
HO TEXHOJIOTaMM 3arOTOBUTEJIBHOTO U MeXaHU4ecKoro uexos. IIpu stoM mo-
I'yT UIMETh MECTO JBE CUTYaLlUH:

® KOI'Zla METOJ IOJIyYEHUSI MUCXOJHOU 3arOTOBKHU 3aaH KOHCTPYKTO-
POM, a TEXHOJIOTH JIMIIb YTOYHSIOT €T0;

e Korja BbIOOp 3TOr0 METO/Aa KOHCTPYKTOP OCTaBJISET 3a TEXHOJOra-
MH.

IlepBas curtyanms XxapakTepHa I MAacCOBOI0O, KPYIHOCEPUWHOIO H
CPEHECEPUNHOTO NPOU3BOACTB, BTOpas — AJA €AUHUYHOTO M MEIKOCE-
PHUIHOTO.

IIpu BBIOOpPE MCXOMHOM 3aTOTOBKH KOHCTPYKTOP OIHUPAETCS HA pe3yJibTa-
Thl JUIUTEIbHOM COBMECTHOM pabOThI C TEXHOJIOIAMH 3arOTOBUTEIBHBIX U Me-
XaHUYECKUX LIEX0B, HANPABIEHHON HA CO3JaHUE TAKOTO METO/Ia €€ MOJy4YEHHUS,
KOTOpBbIA OBl 0Oecreyns BBICOKYIO HAJIEKHOCTh JIETAM W OJHOBPEMEHHO
HaMMEHBIIYIO0 €€ ce0ecToMMOCTh. Takass paboTa OXBAaThIBAET pa3jIU4HbIE UC-
IIBITAHUSA IETAJIM, UCXOIHBIC 3arOTOBKH JJISI KOTOPBIX U3TOTOBJIEHBI IO PA3HOU
TEXHOJIOTUU M aHAaJU3 OIbITA 3KCIUTyaTalliyd MAIIMHBI C YYETOM €€ JOopadOTOK
U T0BOJNOK. M310XKEHHOE XapaKTepHO [UIsl OONBIIMHCTBA OTBETCTBEHHBIX J€-
Tajel, ONpenesoIuX HaJeKHOCTh MalluH (ZeTanu OJoKa LUIMHAPOB, KO-
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JIeHYaThle W paclpeAe/IMTeNbHbIC Balbl JIBUTATENCH BHYTPEHHETO CTOpPaHUS,
JIOTIATKU ¥ IUCKH Tra30TypOUHHBIX ABUTATENCH U Ap.).

B ciayyae camocTOsATEIRHOrO peuieHusl BOpoca 0 BbIOOpe MEeTo1a MOoJTy-
YeHHUS MCXOJHOM 3arOTOBKHM TEXHOJIOTH 3arOTOBHTEIHLHOTO U MEXaHHMYECKOTO
[IEX0B, YUUTHIBAs YKa3aHHbIE BhIIIE (PaKTOPBI, pACCMATPUBAIOT HECKOIBKO MeE-
TOJIOB ¥ BBIOMPAIOT M3 HUX TaKOH, KOTOPBIA oOecreynBaeT HAMMEHBIIYIO Ce-
0EeCTOMMOCTb JIETaJIH.

Yem B Oomblieil creneHn GopMa M pa3Mepbl UCXOAHOM 3arOTOBKHU IMpH-
onkaroTes K popme U pazMepam JIeTaiu, TeM JOPOKE 3Ta 3ar0TOBKA B U3rO-
TOBJICHWHU, HO TE€M MPOIIE U JICHIEBIIE €€ Moclenytoias o0paboTka pe3aHueM u
MEHBIIIE pacxo] Mmarepuana. Takum o00pa3oM, HaMMeEHbIIash ceOECTOMMOCTh
aeTanu OyJaeT COOTBETCTBOBATh MUHUMYMY CYMMAapHBIX 3aTpaT Ha U3TOTOBIIE-
HUE UCXOJHOM 3arOTOBKU U €€ MOCIEIYIONIYyI0 00paboTKy.

JUis ToNTydeHus TOUYHBIX W CIOXKHBIX HMCXOJHBIX 3arOTOBOK TpeOyeTcs
CPaBHUTEIBHO JOpOTas TEXHOJIOTUYECKAs OCHACTKA (CIOXHBIC IITAMITBI WU
KOMIUIEKTBl MOJEIFHON OCHACTKM), 3aTpaThl Ha MPOCKTHUPOBAHHE U HU3TOTOB-
JI€HUe KOTOPOW MOTYT OIpaBlaTh ceOsl JUIIb MPU JOCTATOYHO OONBIIOM O0B-
€M€ BBIIIyCKa JCTajeH.

Puc. 6.2. Bua nucxoaHbIX 3ar0TOBOK 3y0ua-
TOrO KOJIeCa, OJIy4EeHHbIX:
a — KOBKOH; 6 — IITAMIOBKOM B MOAKJIATHBIX
LITAMIIaxX; 8 — IITAMIOBKOW B 3aKPEIICHHBIX
mrammnax (IyHKTUPHBIMU JTUHUSMU MTOKa3a-
HbI KOHTYypa KoJjeca) [15]

Tak, WCXOAHBIE 3aroTOBKM sl 3yOuaToro kosieca u3 ctanu 18XI'T
(cM. puc. 6.2) MOKHO U3TOTOBUTH METOIaMU KOBKH (pHC. 6.2, a), IITAMIOBKH B
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NOAKJIAAHBIX MmTammax (puc. 6.2, 0) ¥ MITaMIIOBKH B 3aKPEIJICHHBIX IITaMIIax
(puc. 6.2, B). IIpu 3TOM BTOpON 1 OCOOEHHO TPETUN METOJbI IO CPABHEHUIO C
MEPBLIM TO3BOJIIOT B OOJBINEH CTENEHH MPUOJU3UTH 3arOTOBKY K TOTOBOM
JeTaqu U CHU3UThH PacxXoj Marepuaia, HO TPeOYIOT JOMOIHUTEIbHBIX 3aTpaT
Ha MIPOCKTUPOBAHKME W U3TOTOBJICHHUE IITaMIoB. [Ipu Manom oObeMe BhHITyCKa
ATU 3aTpaThl OKA3bIBAIOTCS OTHOCUTEIBHO OOJIBIIMMH M HAaUMEHBIIYIO cebe-
CTOMMOCTH (CM. puc. 6.3) UMEIOT 3aroTOBKH, MOJy4YeHHbIe KOBKOU. [To Mepe
yBeIu4YeHUs o0beMa BBIITyCKa JI0Jsl 3aTpaT Ha IITaMIlbl B CEOECTOMMOCTH 3a-
TFOTOBOK CHIKaeTcsl U Hanbosiee 3 (PEeKTUBHBIM METOJIOM UX TMOJIYYEHHUS CTa-
HOBUTCS CHayaja IITaMIIOBKa B MOJKJIQJHBIX, a 3aT€M — IITaMIIOBKa B OoJiee
CJIOKHBIX U JJOPOTUX 3aKPEIUICHHBIX IITaMIax, KOTopas JaeT Hanbosee 3HaYu-
TEJIHHYIO0 SKOHOMUIO MaTepuala.
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Puc. 6.3. 3aBucumoctu cedbecronmoctu C UCXOAHBIX 3aTOTOBOK
JUI 3y04aToro Koyieca oT 00beMa BhIycka N JJisi pa3IMuHbIX METOJIOB X U3TOTOBJICHUS:
1 — KOBKa; 2 — IITAaMIOBKA B TOJKJIA/IHBIX [ITAMIIaX;
3 — mITaMnoBKa B 3aKpeIJICHHbIX mTamnax [15]

Heo6xoauMo OTMETHTH, YTO B MAIIMHOCTPOEHUU [JI MOJYy4YeHUs He-
CKOJIBKMX OJU3KUX MO KOHCTPYKIUMU U TEXHOJOTHH M3TOTOBIICHUS JeTalei
MPUMEHSIIOT TPYIIOBbIe (KOMIUIEKCHBIE) 3arOTOBKH. DTO IMO3BOJISIET YBEJIH-
YUTh CYMMAapHBIH 00bEM BBINTYCKAa HUCXOJHBIX 3arOTOBOK U CJE€JIaTh SKOHOMHU-
YECKU BBITOJIHBIM TPUMEHEHHE, HAIPUMED, IITAMIOBAHHBIX 3arOTOBOK BMECTO
3aroToBOK U3 mpokata. [Ipumep rpynmnoBoil (KOMILJIEKCHO) 3arOTOBKH MpUBe-
JIeH Ha puc. 6.4.
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Puc. 6.4. Ilpumep rpynnosoit
HCXOHOM 3arOTOBKU:

/
!
|
1

1 — KOMIUIEKCHAs JIeTallb; 2 — JAeTall TPYIIIBL;
3 — rpynmnoBasi UCXOHasl 3aroToBKa [15]

6.6. Bb100op TexHoJI0THYEeCKHX 0a3
6.6.1. IlpuHuunbI BHIOOPA TEXHOJIOIHYECKHX 0a3

[Ipu BbIOOpE TEXHOJIIOrMYECKUX 0a3 CleAyeT PYKOBOACTBOBATHCS JABYMS
MPUHIMIIAMU: TOCTOSIHCTBA 0a3 M COBMeEIleHUs 0a3.

Ipunuun mocrossHcTBa 6a3. B coomeemcmeuu ¢ npuHyunom noCmosiH-
cmea 6a3 HYJHCHO CIMPeMUmMbCs K momy, Ymoobl Ha NPOMANCEHUU 8CE20 MeX-
HOJI02UYECK020 Npoyecca u320mosieHus 0emanu ucnoib308ams 0OHU U Me e
mexHon02u4ecKue 6azvl, UCKIIOUAs, KAK NPAsUIo, nepevle onepayuu, Komopboie
cayacam 0ns 00pabomku camux MmexHonN02uvecKux 6as.

Takoe cTpemyieHHME MPOJUKTOBAHO TEM, YTO Ha MOTPELIHOCTU Pa3MepOB
MEXKJy MOBEPXHOCTSIMU M Ha MOTrPEIIHOCTH PACIOJIOXKEHUS MOBEPXHOCTEM,
00paboTaHHBIX OT pa3HbIX 0a3, MEPEHOCATCS MOTPEIIHOCTU Pa3MEPOB MEXIY
caMHUMM 0a3aMH ¥ IOTPEUTHOCTU UX PACIION0KEHUS.

Bnusinue morpemrHocTed pacnoyioKEHUsI TEXHOJOTHYecKux 0a3 Ha mo-
IPEIIHOCTA PACIHOJIOKEHHS] TMOBEPXHOCTEH, 00pabOTaHHBIX OT J3TUX 0as3,
HarJsIHO Moka3zaHo Ha puc. 6.5. Ilpu cBepienun orBepctus A (puc. 6.5, a) B
KaueCcTBE YCTAHOBOYHOM 0a3bl MCIOIB3YETCs IIIOCKOCTh /, a HaNpaBIAOUIEH -
mockocTh I1. Ilpu cBepiiernun otBepctus b (puc. 6.5, 6), HA060pPOT, yCTaHO-
BOYHOI 0a30il sBNIETCS IIOCKOCTh /I, a HampaBistolei - miockocth I. Kak
BUJIHO U3 pHUC. 6.5, MOrpelIHOCTh PACMHON0KEHUS TEXHOJIOrHYecKux 0a3 (oT-
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KJIOHEHHE OT MEePIEeHAUKYISIPHOCTU TUIOCKOCTeN [ u I]) MOTHOCTHIO MEPEHO-
CUTCS HA MOTPEMIHOCTD PACIONI0KEHU 0TBepCcTHid A U b.

Puc. 6.5. BausiHue norpemHocT paciooKEeHUsI TEXHOJIOTHYECKUX 0a3
Ha MOTPEIIHOCTH PaCIOIOKEeHHs] 00pabOTaHHBIX TOBEPXHOCTEN

Paccmotpum enie ogun npumep. Y IIIACTUHBI, MIOKa3aHHOW Ha puc. 6.6, a,
HEOOXOIUMO BBIAEPKATh KOHCTPYKTOpckue pasMepel K, m K5 (pasmep
K; =A; =100+0,] MM ObuI ONy4eH paHee). PacraunBanue oTBEpCTHS Aua-
MetrpoMm 40 MM (mepBasi omepanys) NPOU3BOAUTCS HAa TOKAPHOM CTaHKE, a
CBEpJICHUE JIBYX OTBEPCTUU AuaMeTpoM 6 MM (BTOpas omepaius) — Mo KOH-
JTYKTOPY Ha BEPTUKAJIbHO-CBEPIUIHLHOM.

[Ipoananu3upyeM nBa BapuaHTa o0paboTku. B mepBom Bapuante o0e
onepainuu (puc. 6.6, 6 u 6.6, ) BBITIOTHIIOTCS MPH HCIOJIB30BAHUH OJHHUX U
TEX K€ TeXHOJOornueckux 6a3. Bo BTopoM BapuaHTe MpH BHINOJIHEHUU MEPBOI
onepanuu (puc. 6.6, 6) B KauecTBe HaNpaBJsAOIIel 0a3bl UCIOJIB3YETCS TJI0C-
KOCTb /, a IpU BBINIOJIHEHUU BTOPOU omepaiuu — miockoctsb /1 (puc. 6.6, 2).

B o0oux BapmaHTax 00paOOTKM KOHCTpPYKTOpcKui pasmep K, =A,
(puc. 6.6, 6) BbIICPKUBACTCS HEMOCPEACTBEHHO.

Konctpykropckuii pasmep K3 B nmepBom BapuanTe 00paOOTKH OKa3blBa-
€TCs 3aMBIKAIOIIMM 3BEHOM B TEXHOJOTMYECKON Pa3MEPHOM LIENH, MOKAa3aHHOU
Ha puc. 6.6, 0. Jlomyck 3TOro pazmepa

TK; = TA, + TA ;=0,2+0,2=0,4 Mm

COOTBCTCTBYCT TpC6OBaHI/I$IM 4CpTCiKa IIACTUHBI.

244



Bo BTOpoMm BapuanTe 00pabotku pasmep K; mosydaerca B BUAE 3aMbl-

Karolero 3BeHa B OoJjiee NJIMHHOU pa3MmepHoi 1enu (puc. 6.6, e). Oquum u3
COCTaBIIAIOIIMX 3BEHbEB 3TOM LIETHU SBISIETCS pa3Mep MEXIy HalpaBsiOIIUMU
6azamu A; =100+£0,] MM, UCHOIB30BaHHBIMU IPU BBIIIOJIHEHUU INEPBOM U

BTOpO# onepanuil. lomyck pasmepa K5 B 3TOM BapuaHTe 00pabOTKH
TK3 = TA] + TA2 + TA3=O,2+O,2+O,2=O,6 MM

HE COOTBETCTBYET TPEOOBAHUSIM YEPTEXKA.

K,=100:0,1
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Puc. 6.6. K BIUSHUIO CMEHBI TEXHOJIOTHUECKUX 0a3
Ha MOTPEIIHOCTh KOHCTPYKTOPCKOIO pa3mMepa
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Takum o00Opa3oM, cMeHa 0a3 yBEJMYMBAET IMOTPEUIHOCTH (JOIMYCK) BbI-
nepxkuBaemoro pasmepa (K3) Ha BenMuuHy MOrpemHocTy (A0ImycKa) pazMepa

(A;) mexny Oazamu.

Heo0xoamMocTh B CMEHE TEXHOJOTHYECKHX 0a3 BO3HUKAET, KOT/a 3aro-
TOBKY MPUXOJUTCS 00padaThiBaTh Ha Pa3IUYHBIX TEXHOJOTUYECKUX CUCTEMAX.
[IpuberaTh kK cCMEHE TEXHOJOTHUYECKUX 0a3 MPUXOAUTCS MpU 00pabOTKe 3aro-
TOBOK, MMEIOIIMX 3HAYUTEIbHBIE OCTATOYHBIC HAMpsDKeHHs. B 3ToM cimydae
CHayajla MPOU3BOJAUTCS YepHOBas 00pabOTKa OOJIBIIMHCTBA MOBEPXHOCTEM,
KOTOpas u3-3a MmepepacnpeeNieHus] OCTATOYHBIX HAMPSHKEHUH COMPOBOXKIACT-
csl nehopManusIMy 3arOTOBKHU. 3aTeM OOBIYHO CIIEAYeT OTKHUT WU €CTEeCTBEH-
HOE CTapeHHe, 00ECTIeUnBAIONINE CHATHE OCTATOYHBIX HANPSHKCHUH M CTaOH-
NHU3aIHI0 pa3MepoB U (GOpPMBI 3arOTOBKH. [lociie 3TOro BHIMOIHIETCS OKOHYA-
TenbHasE 00paboTKa TeX €€ MOBEPXHOCTEW, KOTOpbIE B JalbHEHIIEM CIIyXaT
TEXHOJIOTHYECKUMU 0azamu.

Heo6xoauMo nmog4epkHyTh, YTO HApSIAY C MpPeHAMEPEHHON cMeHOol 6a3
Ha TMPOTSHKCHUH TEXHOJIOTMYECKOTO MPOLecCa M3TOTOBJICHHS JAETall MOXKET
UMETh MECTO cllydaiiHas cMeHa 6a3. Hampumep, 3T0 MoxeT ObITh IpH ycTa-
HOBKE MPU3MAaTUYECKOM 3ar0OTOBKU B TUCKaX (puc. 6.7). Y 3aroroBku o0padoT-
K€ TIOJIBEPraeTcsi BEPXHsIsl IMJIOCKOCTh, KOTOpas AOJDKHA OBITh MapajiefbHa
HIWKHEN I1ockocTy b. M3-3a HeneprnieHauKy-
JIIPHOCTH Hampapjsomieid 06a3pl (TIOCKOCTH

£#90° A) ycranoBouHo#f 6aze (mmockoctd b),
A 9
VT HeTepIeHAUKYISPHOCTH pabodeil MI0CKOCTH
:/ s

MOJBI)KHOW TYOKH THCKOB €€ HaIpaBIIsio-
MM ¥ 3a30pa MEXy TyOKOW W HampaBIsio-
mMu (puc. 6.7, a) Tipu 3akperuieHuu (Mpu-

JOKEHNU CHIIBl P,) 3arOTOBKA NOBEPHETCA B

THUCKaX U 3aiiMeT MOJI0KEHNE, TOKa3aHHOE Ha
puc. 6.7, 6. IlpouzoiineT ciydaifHas CMeHa
0a3: yCTaHOBOYHOM 0a30M CTaHET IJIOCKOCTh
A, a Hampasisromen - miockocts b. Ilocne
00paboTKH MIOCKOCTh B oKaxkeTcst Hemapali-
nenpHOM iockoctu b (puc. 6.7, 6).

[ToTHOCTBIO TIPUHITUTT TIOCTOSIHCTBA 0a3
peanuzyercs mpu o0paboTKe 3aroTOBOK € OJI-
HOW YCTaHOBKH, KOTJla B KadyecTBe 0a3 wWcC-

Puc. 6.7. Cmena 6a3 y 3aroToB-
KU TP 3aKPETUICHUH B TUCKaX
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TIOJIB3YIOTCS UX HeoOpabaThiBaeMble TOBEPXHOCTH. [Ipw 3TOM morpentHocTH
pa3MepoB MeXIy 00pabOTaHHBIMH TTOBEPXHOCTSIMHU U IMOTPEITHOCTH UX PaCIio-
JIOKEHUST OKa3bIBAIOTCS MPAKTUYCCKA HE3aBHCHMBIMHU OT TIOTPEIITHOCTH YCTa-
HOBKH. JTO MO3BOJISIET JOCTUYDL Hau0oJiee BLICOKOW TOUHOCTH 00paboTKH.

OTMeTuM, 9TO OJHUM W3 MOOYIUTEIHHBIX MOTHBOB CO3JaHHS CTAaHKOB
TUIAa «0OpaldaThIBAIOIIUNA LIEHTP» OBUIO CTpeMJICHHUE 00ecreYUTh 00paboTKy
CJIOXHBIX 3arOTOBOK IPHU MUHUMAJILHOM YHCJIE YCTAHOBOK. TakWe CTaHKH, Ha
KOTOPBIX MOYKHO 00pabaThiBaTh 3arOTOBKH C Pa3HBIX CTOPOH M Pa3HBIMH Me-
TOJIaMH, HE TOJHKO YMEHBIIAIOT BIUSHUE MOTPEITHOCTEH yCTAHOBKH HA TOY-
HOCTh 00paOOTKHM 3arOTOBOK, HO M COKpAIalOT 3aTpaThl BPEMEHU HA BBITION-
HEHUE TEXHOJOTUYECKOTO MPOIlecca 3a CUeT YMEHBIIICHHS YHCIIa YCTAHOBOK.

BrigepkaTh MPUHITUIT TIOCTOSIHCTBA 0a3 MO3BOJIIET MPUMEHEHHE HCKYC-
CTBEHHO CO3/1aBa€MbIX TEXHOJOTHUECKHX 0a3 (IIEHTPOBBIC OTBEPCTHSI HA 3aro-
TOBKaX BaJOB, CICIHAILHO 0OpabaThiBaeMble C BBICOKOW TOYHOCTBHIO OTBEp-
CTHS Ha 3arOTOBKAaX KOPIYCOB, Pa3JIMYHOr0 pojaa MPUIUBBL, OOOBIIIKY U T. I1.).

Ipunuun coBMemenust 6a3. B coomeemcmesuu ¢ npunyunom coemeuyje-
Hus 6a3 6 Kauecmee mMexHoJI02UudecKux 6a3z HeobX00UMo cmpemMumscs Opamas
me nogepxHocmu 0emaiu, Om KOmopwlix 3a0anbl KOHCMPYKMOPCKUe pasmMepebl.
TakuMu MOBEPXHOCTSIMH MOTYT OBITh KOHCTPYKTOPCKHE (OCHOBHEIE M BCITOMO-
ratelibHbIe) 0a3bl JeTalid, a TaKXKe € CBOOOJHBIC MMOBEPXHOCTH, KOTOPHIC HE
KOHTaKTHPYIOT HU C KAKUMU APYTUMH JIETATISIMU B U3JICITHH.

[IpeumymecTBa, obecrieunBaeMbIe peaau3aeil TPUHIIIA COBMEIICHUS
0a3, moKa)keM Ha Mpumepe.

[Tpu dpe3epoBaHnm ycTyna y mpu3MaTHIECKON 3arOTOBKM HA HACTPOCH-
HOM cTaHKe (puc. 6.8) MOMKHO ObITh 00€CHEeUYeHO MOTYyYeHHE KOHCTPYKTOP-
ckoro pa3mepa K, 3ajaHHOro oT BepXxHen miI0CKoCcTH / 3arotoBku. Paccmotpum
7IBa BapuaHTa 0a3upPOBaHMS 3aTOTOBKH.

450 <

Puc. 6.8. Cxemsl ppe3epoBaHus ycTyna y IpU3MaTHUECKOM 3ar0TOBKU
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B nepBom BapuanTe (puc. 6.8, a) TEXHOJIOTUYECKON YCTAaHOBOYHON 0a30i,
OTpEeNIEIIAIONIEH MOJI0KEHUE 3arOTOBKU B BEPTUKAIBLHOM HAINpAaBJICHUU, SIBJISI-
eTCsl HIKHsIS TI0cKOCTh /1. [lpu dpesepoBaHnu yCcTyna BhIACPKUBACTCA TEX-
HOJIOTUYECKHUI pasMep A,; TEXHOJOTrM4eckui pasmep A; ObUI IOJydYeH Ha

npenbaynieil onepauu. Takum 00pa3oM KOHCTpYKTOpckuil pazmep K okasbl-
BAETCS 3aMBIKAIOIIUM 3B€HOM B TEXHOJIOTMYECKOW pa3MepHOH nenu A, A,,

K. Hnsa obGecnieueHus ero TouyHOCTH HeoOxoaumo, 4todsl TK >TA| +TA,,

T. €. JIOIyCKH TE€XHOJIOTHYECKHX Pa3MepOB JIOJKHbI ObITh 3HAUUTEIILHO MEHb-
1€ I0IycKa KOHCTPYKTOpcKoro pasmepa. Eciu pazmep K orpanuyen xecTkum
JOITyCKOM, TO BBIIIOJIHEHUE pa3MepoB A; U A, (c eme 0ojee )KeCTKUMH J0-

yCKaMH) MOKET OKa3aThCs 3aTPYJHUTEIbHBIM H3-32 HEOOXOAMMOCTH YacTOM
MOJHACTPOMKHU CTaHKa, CMEHbl HHCTPYMEHTA U T.II. UJIU JlaK€ TEXHUYECKH He-
OCYILECTBUMBIM.

Bo BTopom Bapuante (puc. 6.8, 6) 3a TEXHOJOTHYECKYIO YCTAaHOBOUYHYIO
0a3y B3sTa mockocth /. Ilpu ¢pe3epoBaHum ycTyna BbIAESPKUBAETCS TEXHO-
JIOTMYECKHN pa3sMep Aj, COBHNAJAMOIIMNA C KOHCTPYKTOPCKUM pasMepoM K.

Jpyrumu cinoBamu, KOHCTPYKTOpPCKUW pasmep K Bblaep:KUBaeTCs HEMOCPEA-
CTBEHHO. Y Ci0BUe obecrieueHus ero tounocta TK > TA;.

Takum o0Opa3om, COBMEIIEHUE TEXHOJOTUUYECKUX 0a3 ¢ MOBEPXHOCTSIMU
(ocsaMu) neTanu, OT KOTOPBIX 3aJaHbl KOHCTPYKTOPCKUE pa3Mephl, MO3BOJISET
JOCTUYb UX TOYHOCTH KpaTUyalllluM MyTeM, 00eCTIeUB MUHUMAJIbHBIEC 3aTPAThI
Ha 00paboTKY.

OTMmeTnM, 4TO JOMYCK pa3Mepa, CBA3BIBAIOLIETO MOBEPXHOCTh, OT KOTO-
poli 3aaH KOHCTPYKTOPCKHMM pa3Mep, ¢ TexHojorumdeckou Oazoit (TA; mis

PacCCMOTPEHHOI'0 MpUMepa), MPUHITO HA3bIBaTh MOTIPEIIHOCTHIO OT HECOBMeE-
uieHus 6a3. SICHO, YTO Ha HACTPOECHHOM CTaHKE BBIAEPKATh KOHCTPYKTOPCKHUIM
pa3Mep ¢ NOrpelIHOCThI0, MEHBIIIEH MOrPEIIHOCTH OT HECOBMENIEHU 0a3, He-
BO3MOXHO.

Cnenyer uMeTh BBUAY, YTO Ha IIyTH PeaIn3alliy IPUHIUIIA COBMELICHUS
0a3 BO3HUKAIOT HEKOTOpPbIC 3aTpynHEeHUs. [IoBEpXHOCTH, OT KOTOPBIX 3aJaHbI
KOHCTPYKTOPCKHE pa3Mepbl, MOT'YT UMETh HEJIOCTATOUYHbIE rabapuThl, YTO TIPU
HCIIOJIb30BAaHUU MX B KAaueCTBE TEXHOJOTHMYECKHMX 0a3 MOXKET NPUBECTH K
OOJIBIIMM TOTPEIIHOCTAM YCTaHOBKH 3aroTOBOK. B psne ciydyaeB BO3HHUKAaET
HEOOXOJUMOCTh MPUMEHEHUS ISl YCTAHOBKU 3arOTOBOK CIOKHBIX MPHUCIO-
cobsiennii. HampuMmep, 17151 peanu3aiu cxeMbl 0a3upoBaHus 3ar0TOBOK, MOKa-
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3aHHOH Ha puc. 6.8, 6, moTpedyercs MmpucnocobIeHne, B KOTOPOM CHJIBI 3a-
KpETUICHHS HalPaBJICHBI CHU3Y BBEPX.

Heo6xoaumo oTMeTuTh, 4TO eciii 00paboTka 3aroToBok (puc. 6.8, a) Be-
JIETCS METOJIOM TPOOHBIX X0JI0B, TO pasmep K OyaeT BeimepxkaH Hemocpe-
CTBEHHO.

B CcOOTBETCTBMY C MPHHIMIIOM COBMEIIEHUsS 0a3 CIeAyeT 10 BO3MOXKHO-
CTH COBMEIIATh TAK)KE€ TEXHOJIOTHYCCKUE U U3MEPUTEITbHBIC 0a3bl, TaK KaK HC-
M0JI30BaHKE B KAUECTBE HUX PA3HBIX MOBEPXHOCTEH HEM30EKHO yBEIHMUNBACT
MOTPENTHOCTH U3MEPEHU IMapaMeTPOB 3arOTOBKH (€T ).

6.6.2. Bb100p TexHOJIOrH4ecKUX 0a3 HA MEPBOI onepanumn

Ha nepBoii onepanuu (UM HECKOJBKUX MEPBBIX OMEPAIUSAX) TEXHOJIOTU-
YEeCKOIo poliecca U3rOTOBICHUS IETAU, KaK YK€ OTMEYANIOCh, IPOU3BOIUTCS
00paboTKa TeX MOBEPXHOCTEHN, KOTOPBIE CAYKAT B AaJbHEHIIIEM TEXHOJIOTHYE-
ckumu 6azamu. [Ipu BbIOTHEHUH MEPBOM OMEpAIMU B KAYECTBE TEXHOJIOrMYe-
CKHMX 0a3 MPUXOAUTCS UCIOJIH30BaTh HEOOPAOOTaHHBIE MOBEPXHOCTH 3arOTOB-
ku. Jlns obecnieyeHus HanOosiee BHICOKOW TOUYHOCTH YCTAHOBKHU ATHU MOBEPX-
HOCTHU JIOJKHBI UMETh JIOCTaTOYHBbIE rabapuThl, BO3MOXXHO 00Jie€ BBICOKYIO
TOYHOCTH (DOPMBI U PACTIOI0KEHUSI OTHOCHUTENIBHO APYrUX MOBEPXHOCTEH 3a-
TOTOBKH, a TaK’K€ HaHMMEHBILYIO IIEpOXOBATOCTh. B kauecTBe 0a3 Ha mepBoii
omepalu He clielyeT OpaTh MOBEPXHOCTHU, Ha KOTOPBIX PACHOJOKEHBI MPHU-
ObUTM U JIUTHUKU (B OTJIMBKAX), IIBHI (HA MOKOBKAaX), BOSHHUKIIHE B MECTax
pazbema MITaMIoB U T. 1.

HeoO6xoguMo 0co60 moA4YepKHYTh, YTO M3-32 HU3KONW TOYHOCTH M 0O0JIb-
10N IIEPOXOBATOCTU HEOOpPaOOTAaHHBIX MOBEPXHOCTEH MCHOJb30BAHHE UX B
KaueCTBE TEXHOJIOTMYECKUX 0a3 MPUBOJIUT K 3HAUYUTEIBHOW MOTPEIIHOCTH
YCTAHOBKHM 3aroToBku. [loaToMy Hcmnonib3oBaTh HEOOpaOOTaHHBIE MOBEPXHO-
CTH KaK TEXHOJIOTUYECKHE 0a3bl HY>KHO, KaK MpPaBUJIO, TOJIBKO OJWH pa3 — Ha
MIEPBOM ONEpaLyH.

Ot BBIOOpa 0a3 HA IEPBOI OMEpAIU 3aBUCHUT:

® TOYHOCTh MOJIOKEHUsI He0OpadaThIBAEMBIX TOBEPXHOCTEH 3ar0TOB-
KM OTHOCUTEJIBHO 00pabOTaHHbIX;

® pacripejielieHue NPUIYCKOB Ha 00pabOTKYy MEXIy OT/IEeIbHBIMU IO-
BEPXHOCTSIMU 3arOTOBKHU.

TpeOoBaHusT B OTHOIIEHUM TOYHOCTH IMOJIOKEHUST HeoOpabaThIBaeMbIX
MOBEPXHOCTEN OTHOCUTEIHHO 00pa0OTaHHBIX, T. €. TOUHOCTH Pa3MEPOB MEXKIY
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STHUMH MOBEPXHOCTSMU M TOYHOCTH UX PACIMOJIOKEHUS, TUKTYIOTCS (YHKITHO-
HaJIbHBIM Ha3Ha4YeHHEM JAeTalu (yCIOBHIMH €€ MPOYHOCTH, KECTKOCTH, JHHA-
MUYECKOI ypaBHOBEUIEHHOCTH U JIp.).

s 0ocmudicenus naubonee 8biCOKOU MOYHOCMU NOJIONCEHUs Heobpaba-
MbIBAEMBIX NOBEPXHOCMELU 3A20MOBKU OMHOCUMENLHO 00pAOOMAaHHbIX 6 Kaye-
cmee mexnonocuieckux 6az Ha nepeotl onepayuu HeobXooumo 6pams UMEHHO
HeobpabamvisaeMble NOBEPXHOCHIU.

Hanpumep (puc. 6.9), 1t obecrnieueHrs HauOOIbIIEH TOYUHOCTH MOJI0XKe-
HUS MOJIOK / Kopryca, KOTOpble He MOoJBepratTcs 00padoTKe pe3aHreM, OTHO-
CUTENFHO TUIOCKOCTH €ro OCHOBaHUS [/ NMEHHO TOBEPXHOCTH MOJOK CIEAYyeT
B3STh 32 TEXHOJOTHUECKYI0 0a3y Ha mepBoil (Pppe3epHoit) onepaiuu.

Bri6op 6a3 Ha mepBoil onepanuu
OTIpe/IeTsieT, HACKOJIBKO PaBHOMEPHBI-

/I Mu OyAayT IpUnycKH Ha 00paboOTKy IO-
64 <-4 54 BepXHOCTE  3aroToBku. OcoOeHHO
BaXHO TIOJYyYUTh PABHOMEPHBIE MPH-

1,2 / 3 MyCKX Ha 0OpabOTKy OXBaThIBAIOIIUX

MOBEPXHOCTEN (OTBEPCTUM, Na30B U

! T. I.), KOTOpble 00OpabaThIBAIOTCS HH-
CTPYMEHTaMU MOHM)KEHHOU KECTKOCTH.

Puc. 6.9. Cxema ¢pe3epoBanus JleficTBUTENBLHO, YeM OOJIbIle, HAMpHU-
OCHOBaHHs KOpITyca Mep, HEpaBHOMEPHOCTb IpHUIyCKa Ha

00paboOTKy OTBEpCTHUS, TeM OoJblee
KOJIMYECTBO PabOUYMX XOJOB, MEPEXOJO0B WIM JaxKe omepanuid morpedyercs
IU1sl er0 00pabOTKHU U TEM HUXKE OyAeT ee MPOU3BOJUTENLHOCTD U BBIIIE ceOe-
CTOMMOCTh. B HEKOTOpBIX CiydasXx paBHOMEPHOCTb IMpPUITyCKa Ha 00pabOTKy
HYKHa JJIsl TOTO, YTOOBI I0OUTHCA BBICOKOTO KauecTBa MOBEPXHOCTHOTO CJIOA
JeTaju.

Jlna obecneuenus nauboee pagHOMepHO20 NPUNycKa Ha oopabomky om-
0€IbHOU NOBEPXHOCU 3A20MOBKU UMEHHO MY NO8EPXHOCHb He0OX00UMO UC-
nob308amMb 8 Kauecmee mexHoI02U4ecKoll 0azvl Ha Nepeotl onepayuil.

JI71s1 vyrocTpayy 1aHHOTO MOJI0KEHHSI PACCMOTPUM MpUMeEp 00paboTKU
CTaHUHBI TOKapHOTro ctanka (puc. 6.10). CtanrHbl OOBIYHO OTJIMBAIOT HAIPaB-
JSOIIUMH BHU3, YTOOBI MOJYYUTh HA HUX IUJIOTHBIM U OJJHOPOJHBIN CIOU Me-
Tajuia. JlJisi coxpaHeHust 3TOro cjaosi U 00ecreyeHus BbICOKON M3HOCOCTOMKO-
CTH HAMPABISIONINX C HUX HYXXHO CHSTh HEOOJBIIOW W paBHOMEPHBIN TpH-
nyck. C 3TOH LeNbl0 B KAUECTBE TEXHOJOTMYECKUX 0a3 Ha MepBOM omnepanuu
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UCIOJIL3YIOT MOBEPXHOCTH Harpasisitomux (puc. 6.10, a) u Hanbonpmui, He-
PaBHOMEPHBIN NIPUITYCK YIAISAIOT C IOBEPXHOCTU HOXEK. Ha cnexyromen one-
pauuu (puc. 6.10, 6) TEXHOJOTUYECKUMH Oa3aMM SIBISIOTCS TTIOBEPXHOCTH HO-
KEK, YTO JACT BOZMOXHOCTb CHATh C HAIPABJISIIOIINX PABHOMEPHBII MPUITYCK.
ScHo, uTo ecnu 3a 6a3bl Ha MEPBOM OMNEpaIuy B3sTh MOBEPXHOCTU HOXKEK, TO C
HaIpaBJSIIONIUMX OyleT CHAT HEpPaBHOMEPHBINM MPUIYCK. DTO MPUBENET NpPHU
AKCIUTyaTallMi CTAHKA K HEPABHOMEPHOMY M3HOCY HANPAaBISAIOMIMX MO JIJIMHE.
Kak crnenyer u3 BbllIE U3I0KEHHOTO,
oT BbIOOpa 0a3 Ha MEepBOU omepaiuu 3aBU-
CAT BAXKHEWIIME TEXHUKO-IKOHOMHUYECKUE

MOKa3aTean TEXHOJOIMYECKOro Mpolecca
W3TOTOBJICHUS JeTau. B cBsI3U ¢ 3TUM BO-
nmpocy BbIOOpa 0a3 Ha MepBOMl omepanuu
BCErjJa HEOOXOIUMO YAEHATh JOJKHOE
BHUMaHHE.

CrnenyeT moAYepKHYTh, YTO BapuaHTa
0a3upoBaHMs 3arOTOBKM Ha MEPBOM orepa-
MU, KOTOPBIA Obl oOecrieynBa HauOOJIb-
IIYI0 TOYHOCTh MOJIOKEHUsS] HeoOpadaThIBa-

5 €MBIX TIOBEPXHOCTEW 3aroTOBKH OTHOCH-

TEIbHO OO0pa0OTaHHBIX U PABHOMEPHOE

Pric. 6.10. CxeMbl 06paboTKH pacripejielieHue MPUITYCKOB Ha 00paboTKy

CTQHMHBI TOKQPHOTO CTaHKA KaKIOW ITOBEPXHOCTH, HE CYHMICCTBYCT.

OnuH BapuaHT 0a3upOBaHUS Ta€T BO3MOXK-

HOCTh MOJYYUTh 00Jiee BBHICOKYIO TOUHOCThH pa3Mepa MexKay HeoOpabarbiBae-

MBIMH U 00paOOTaHHBIMHU TMOBEPXHOCTSIMHU 3arOTOBKH W TOYHOCThH WX PacIio-

JIOKEHUSI, TpYyro — obecrieunBaeT Oojiee paBHOMEpPHOE paclpe/iefieHue mpu-

MyCKOB Ha 00paboTky. [loaTOMYy BO3HHMKAET HEOOXOAMMOCTh PACCMOTPEThH He-

CKOJIPKO BapMaHTOB 0a3WpOBAHUS 3arOTOBKHM Ha MEPBOM OIepariiy M BHIOPATH

13 HUX HanOosiee mpueMieMsblid. [Ipore Bcero 3To MOXKHO clienaTh, UCTIONIB3YsI

ammapar pa3MepHOTO aHaJn3a TEXHOJIOTHIECKUX TIPOIECCOB U3TOTOBJICHHUS JIe-
TaJIeh.

Meronuky BrIOOpa BapuaHTa 0a3upoBaHMs 3aTOTOBKH Ha MEPBOM orepa-
M1 pacCMOTPUM Ha mpumepe. [Ipeamnosioxum, 4To mMpyu U3TOTOBICHUH KOP-
MyCHOM JeTalli, 3CKU3 KOTOPOU NaH Ha puc. 6.11, a, He0OX0aUMO BBIAEPKATH

koHCTpyKkTOpckue pasmepel K, K,, K3 m K,, obecneuuB mnpu sTOM

HauMeHblIee KoueObaHne NpUIycka Ha pacTauuBaHUE OTBEPCTUS B BEPTUKAIb-
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HOM HampaBjieHHH. VIcXomHasi 3aroToBKa IMOJyYaeTcsi JUThEM B IECYaHbBIS
(GOpMBI; €€ ICKHU3 C HMHTEPECYIOIMMH Hac pa3MepaMu TPHUBEACH Ha pHC.
6.11, 6. [loBepxnoctu I u II xopmyca (puc. 6.11, a) sBastoTcss HeoOpabaThIBa-
EMBIMHU.

PaccmoTpum nBa BapranTa 00paOOTKU 3aroToBKU. B 000ux BapuaHTax Ha
nepBoi oneparuu (puc. 6.11, 6 u 2) mpousBoaUTCS Ppe3epoBaHUE IITOCKOCTH
ocHoBaHus. Ha BTOopoll omepaunuu — pactaunBaHuM oTBepcTus (puc. 6.11, 0)
3Ta MIOCKOCTh UCIIONB3YeTCs B KAYECTBE YCTAaHOBOYHOM 0a3pl. OTIMune BapH-
aHTOB OOpabOTKH COCTOUT TOJIbKO B BbIOOpe 0a3 Mpu BHINOJIHEHUH NEPBOM
ormepanui. B mepBoM BapuaHTEe MOJOKEHHWE 3aroTOBKHM B BEPTHKAIBHOM
HaIpaBJICHUH ONpeesisieT yCTaHOBOYHas 0a3a (HeoOpabaThiBaeMasi MIOCKOCTh
[ monok), BO BTOPOM — JIBOIHasi HampapJistomas 0a3a (OCh OTBEPCTHS, KOTO-
PBIM 3arOTOBKY YCTAaHABIMBAIOT Ha KYJa4KOBYIO OTPABKY).

[Ipoananuzupyem, kak OyaeT BIUATH BHIOOp 0a3 Ha MEPBOM ornepanuu Ha
TOYHOCTh KOHCTPYKTOPCKHUX pa3MepoB M KoJeOaHHe MPUITyCKa Ha pacTadrBa-
Hue orBepcTus. C 3TOM LENbIO0 U1l IEPBOrO U BTOPOTO BAPUAHTOB 00pabOTKH
3arOTOBKH MOCTPOUM pPa3MEpHBbIE CXEMBI U Tpadbl TEXHOIOTHUECKUX pa3Mep-
HBIX LETEH, KaK 3TO MOKa3aHo Ha puc. 6.12 u 6.13.

7
I
1 lAns 1
A 71 |Ao 74
02 / Ags
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Puc. 6.11.
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[To pazmepnbiM cxemaMm uiau rpadaM (4TO 3HAYUTENIBHO MPOIIE) HalaeM
TEXHOJIOTUYECKHE PA3MEpPHbIE IIEMH, 3aMbIKAIOIUMHU 3BEHBSIMH KOTOPBIX SIB-
JISIFOTCSI UHTEPECYIOIINE HAC KOHCTPYKTOPCKUE pa3MeEPhI U MPHUITYCK.

Ao Az
f 2 2 .__\. 8
K, i 7 i 7 i i
—06 )
K, 24 K, A A "ZA ) An| [Ki A,
04 2
Kl / 1 Y / ! ; A P Al’
5 : 04 ,
l / // AOﬁ T A|.' 'Z;r 2 AUE' 11
1
a 6
Ao
/ 2
I
L 1A
3212 A,
T
'A04 A|
Ap !

Puc. 6.12.

B nepBom Bapuante o0paOoTKM 3aroToBKH (cM. puc. 6.12,a u 6) KoH-
cTpykropckue pasmepel K,, K53 u K, coBnagaror COOTBETCTBEHHO C TEXHO-

JOrMYECKUMHU pasMmepamu A;, A3z U A,, T.e€. BBIECPKHUBAIOTCA HENOCPE-
ctBeHHO. KoHcTpykTOpCcKkuii pasmep K; u mpumyck Ha pacTauvMBaHUE OTBEp-

cThs [ OKa3bIBAIOTCS 3aMBIKAIOIIMMU 3BEHBSIMU B TEXHOJOTHMYECKUX pa3zMep-
HBIX LEIIX, TOKA3aHHBIX COOTBETCTBEHHO Ha puc. 6.12, ¢ u 2. Tpu cocrais-
IOIIMX 3B€HA B ATUX LEMAX SABIAIOTCS pa3sMepaMu UCXOJHOW 3arOTOBKH U, Clie-
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J0BaTEIbHO, UMEIOT OTHOCUTENBHO Oousibluue nomycku. Jomyck pasmepa K;
COCTAaBUT
TKI - TAO] +TA02 + TA04 + TA] + TA2,

a nomnyck (konebaHue) npumnycka £ —
TZ=TAyp +0,5-TAy3 +TAy4, +TA; +TA, +0,5-TA5.

Aos Ay
/2 2\ __8
l& : i g

2 zZ

Ky ¥ K ¢ Ao Aoy All Az )
K| [ 7 ;

2 / A') zZ
! 0 1 2
1

I
Aol K, |
A, Al
7] 8
Aoy _ ,
g e
: '2 Az A'] All A04
Ap K,
1
2 0
Puc. 6.13.
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Bo BTOpoMm BapuanTe 006paboTku 3aroToBkH (cM. puc. 6.13, a u 6) KoH-
cTpykropckue pasmepsl K3 u K, BblaepkuBaroTcs HENOCPEACTBEHHO, COBIIA-
Ziasi COOTBETCTBEHHO C TEXHOJOTMYECKUMH pasMmepamMu As U A,. KoHCTpyk-
Topckuii pasmep K; u mpumyck Z oka3bIBalOTCS 3aMBIKAIOLIMMU 3BEHBSMU B

3HAYUTENBHO OO0Jee KOPOTKHX TEXHOJOTMYECKUX Pa3MEpHBIX LEMsAX, MpHUBe-
J€HHBIX COOTBETCTBEHHO Ha pucC. 6.13, 6 u 2. JIump OJTHO U3 COCTaBISIOIIUX
3BEHBEB ATUX LENEN SABISETCS pa3MEpPOM MCXOJHOM 3aroToBkH. [lomycku pas-
mepa K; u npunycka Z coctaBsT

TK] = TAOI +TAi +TA2;
TZ =TA} +TA, +0,5-TAy3 +0,5-TA5.

KoHncrpykropekuii pasmep K, - 3aMbIkaromiee 3B€HO B TEXHOJIOTMYECKOW pas-

MEpHOM LIenH, n300pakeHHOM Ha puc. 6.13, 0; 1omyck ero
TK2 = TA02 +TA04 +TA,1 .

Ecnu, Hanpumep, NpuHATH, YTO JOMYCKH BCEX Pa3MEepOB MCXOIHOM 3aro-
TOBKH (OTJUBKHU) COCTaBIsAOT 1,0 MM, JIOMYyCKH BCEX Pa3MEPOB, BbIJIEPKUBAEC-
MBIX IIpU 00paboTKe pe3aHueM, paBHbl 0,2 MM, TO JJis IEPBOTrO BapuaHTa Oy-
nem umets TK, =3,4 mm, TZ =3,0 mm, TK, =0,2 mm, a ans Broporo — TK, =
1,4 mm, TZ =1,0 mm, TK, =2,2 mm.

Takum oOGpa3zoM, BTOPOM BapuaHT 0OpaOOTKU MO CPAaBHEHUIO C MEPBHIM
MIO3BOJIIET 00ECIIEUNTh 3HAUYUTENIBHO OOJIBITYIO TOUHOCTH pasmepa Ky, ropas-

70 MEHbIIIee KoJjeOaHue MpuIrycka Z Ha pacTauWBaHUE OTBEPCTHUSA, HO MCHbB-
LIYI0 TOYHOCTH pazmepa K, . Ecnu ydyects, 4To ¢ nmo3unuu (pyHKIHOHAIBHOTO
Ha3HA4YCHMs JETaJIM K TOYHOCTH pazMepa K, 0OBIYHO BBICOKHE TpeOOBaHUS HE

MPEABSABISAIOTCS, TO BTOPOM BapuaHT 00pabOTKU (BapuaHT Oa3HpOBaHUS 3aro-
TOBKH Ha MEPBOM OMepalnu) cieayeT CUUTaTh MPeAnOYTUTEIbHBIM.

6.6.3. Bb100p TeXHOJIOrH4YecKuX 0a3 HA 0OJIBLIIUHCTBE ONepauuii

[Ipu BBIOOpPE TEXHOJIOTMYECKUX 0a3 Ha OONBIIMHCTBE OMEpPaIil TEXHOJIO-
TUYECKOro Mpolecca U3rOTOBIICHUS JI€Tald HEOOXOAUMO PYKOBOJCTBOBATHCA
PAacCCMOTPEHHBIMU BBIIIE MPUHIMIAMU MOCTOSIHCTBA U coBMelleHus 0a3. On-
HaKoO, KaK y»K€ OTMEYaJloCh, OJHOBPEMEHHOE COOJIOJICHHE 3TUX MPUHIUIIOB
YacTO OKa3bIBAETCS HEBO3MOKHBIM.
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HaumGosnee MOTHO TPHWHIMITBI TIOCTOSHCTBA W COBMEIIEHUS 0a3 MOTYT
OBITH peaIM30BaHBI, KOT/Ia BCE KOHCTPYKTOPCKUE pa3Mephl ACTaIA 3a/1aHbl OT
OJTHUX M TE€X ke €€ MOBEpXHOCTeH. Yale Bcero B Ka4eCTBE TaAKUX TMOBEPXHO-
CTEH BBICTYNAIOT OCHOBHBIC 0a3bl JAeTanu. FIMEHHO 3TH MOBEPXHOCTH CIICAyeT
o0paboTaTh Ha MepBOM onepanuu (HeCKOJIbKUX MEPBBIX ONEpalusix) U 3aTeM
UCIIOJIb30BaTh B KaUeCTBE TEXHOJOTMYECKHX 0a3 Ha OONBINIMHCTBE ONEPAIHM
TEXHOJIOTHYECKOT0 Mpoliecca.

Heo6xonuMo He TOBKO CTPEMHTHCS COOJI0IaTh MPUHITUIIBI TOCTOSTHCTBA
U COBMEIIEHUs 0a3, HO M CTPEMUTHCS COKPATUTh YMCJIO YCTAHOBOK 3arOTOBKH
Ha MPOTSHKCHUHM TEXHOJOTHYECKOTO MpoIiecca, MOMHS, YTO Ka)aas yCTaHOBKa
Jake TIPH HEM3MEHHBIX TEXHOJOTHUECKHX 0a3ax COMPOBOXKIACTCS €€ MOTpelll-
HOCTSIMU U CHMDKEHUEM TOYHOCTH 00pa0OTKU 3arOTOBKH.

[Ipu cmeHe 6a3 B KadecTBE HOBBIX CIEAyeT BHIOMpaTh Hambojee Kade-
CTBEHHO 00pabOTaHHbBIE TOBEPXHOCTH, UMEIOIINE HANOOBIITYI0 TOYHOCTh TO-
JIOKEHUS 10 OTHOIIEHUIO K PaHee HMCIOJIb30BaHHBIM Oazam. [Ipm sToMm, Kak
y’K€ OTMEUajoch, B TICPBYIO OYepe/lb BHUMAHHUE CIEAyeT YAEIATh obOecrede-
HUIO TOYHOCTH PACITOJIOKCHHUS TTOBEPXHOCTEH, a 3aTeM YXKE€ TOYHOCTH pa3Mme-
POB AETaNH.

6.7. Bb10op MapuipyToB 00pad0TKH OTeJIbHbIX IOBEPXHOCTEH AeTAJU

Ha nanHoM sTame pa3paOOTKH TEXHOJOTMYECKOTO Ipoliecca HaMeqaroT
MapuIpyTbl 00paOOTKH OTACNbHBIX MOBEPXHOCTEH AETANH, T. €. OMPEIENSIOT
MepeyeHb MOoCIeI0BATENbHO BHIMOJHIEMbIX IEPEX00B WA ONepaluil Jjs J10-
CTUKEHUS 3aJJaHHOW TOYHOCTU 3THX MOBEPXHOCTEM M KadyecTBa MX MOBEPX-
HOCTHBIX CJIOEB.

Jlns1 penieHus: paccMaTpyuBaeMoM 3a7ja4l MOTYT ObITh UCIIOJIb30BAaHbI Ta0-
JUIBI PEKOMEHTYEMbIX MaplIpyToB (cM. Taba. 6.3—6.5). B Hux marepuansl ae-
Tajiel pa3/iesieHbl Ha YEThIPE FPYIINbl: HE3aKaJCHHbIE CTANIM, YYTYHbI, IBETHBIC
METAJIJIbl ¥ CIUJIABhI U 3aKaJICHHbIEC CTAIM. B Kax 0¥l kieTke Tabaui JaH Ha0op
Pa3HBIX MapUIPYTOB, 0OECMEUNBAIOIINX ONPE/ICICHHbIA KBATUTET TOYHOCTH U
IEPOXOBATOCTh MOBEPXHOCTH. Tak, Hampumep, AJsl MOIYYEHUS OTBEPCTHUS
&20H7 B cTadbHOW HE3aKaJCHHOW JCTAIM MOTYT OBITh MCIIOJIB30BaHbI CIEAY-
IoIl1e MapiIpyThl (Tala. 6.4, TPEThsl KOJOHKA):

e cBepJieHHE (PY>KEHHBIM CBEPIIOM), paCTauUBaHUE;
e CBepJicHHE (CIUpaJbHBIM CBEPJIOM), 3€HKEpOBaHHE, Pa3BEepTHIBA-
HUE MPEBAPUTEIBHOE, PA3BEPTHIBAHUE YUCTOBOE;
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® CBepJieHHE (CIHUpaIbHBIM CBEPJIOM), pacTayuBaHUE MPEABAPUTEIb-
HOE, pacTaulBaHUE YUCTOBOE;

e CBepJieHHE (CIUpaTbHBIM CBEPJIOM), 3€HKEPOBAHKE, aJIMa3HOE pac-
Ta4MBaHUE;

e CBepJieHHE (CIIUPATbHBIM CBEPJIOM ), IPOTSITUBAHUE.

Crpenku B Tabn. 6.3—6.5 yka3blBalOT, YTO AaHHBIA HAOOpP MapuIpyTOB
MOKET ObITh CMEILIEH B KOJIOHKH OoJiee rpyObIx kBanuteToB. Hanmpumep, eciu
npu 00paboTKe HapY HBIX LHMJIMHIPUYECKUX MOBepXHOCTeH (Tabda. 6.3) ¢ Tou-
HocThto [T 14—1T 12 (mepBasi KOJNOHKA) TpeOyeTcs MONYYUTh OTHOCHUTEIHHO
Malyl0 IIepoXoBaTocTh (Ra=2,5 MKM), TO MOXXHO HCIOJb30BaTh HaOOp
MapIIpPyTOB U3 BTOPOM KOJOHKH, KOTOPbIE TO3BOJIAIOT 00ECIEUNUTh 3TO TpeOo-
BaHUE.

Kak Buano u3 Ta6a. 6.3—6.5, 4rciio BO3MOXKHBIX MapHIpyTOB 00pabOTKU
OTJEIbHBIX MOBEPXHOCTEH JAETaM MOXET OBbITh JIOCTATOYHO BENHMKO. Ero
MO>KHO COKPAaTHThb C YY4E€TOM psijia cooOpakeHuid. K HUM MOYKHO OTHECTH BO3-
MOXHOCTh O00paOOTKH [TaHHOW MOBEPXHOCTHM HA OJHOM CTaHKE, HEOOXOIH-
MOCTbh 00pa0OTKH psifa MOBEPXHOCTEN 3a OJAMH YCTAHOB JJIsl TOCTUKEHUS Tpe-
OyeMOil TOYHOCTH UX PAaCHOJI0KEHHsI, OIPaHUYEHUE BO3MOKHOCTU MpPHUMEHE-
HUS OTZEJBbHBIX METO10B 00Pa0OTKH M3-3a HU3KOW KECTKOCTH JAETalIH.

[IpencraBuB cebe, kKakuM 00pa3oM MOXET ObITh 00paboTaHa Kaxzaas U3
MOBEPXHOCTEH J1€Tajau, TEXHOJIOI MPUCTYNAeT K pa3paboTKe MapuipyTa ee u3-
TOTOBJICHHUS.

6.8. PazpadoTka MapuIpyTHOr0 TEXHOJIOTHYECKOI0 MpoLecca
U3IrOTOBJICHUS 1eTaJu. BbIOOp CpeACTB TEXHOJIOrH4eCKOI0
OCHallleHUS U (pOPMHUPOBAHUE ONEePALMIA

Ha ocHoBe BbIOpaHHBIX MapuIpyTOB 0OpaOOTKH OTAEIBHBIX MOBEPXHO-
CTEH, a TaKKe paHee YCTAaHOBJIEHHBIX TUIIA MMPOU3BOJICTBA, METO/IA TIOJIyYEHUS
HCXOJIHOW 3aroTOBKM, TEXHOJOTMYECKHMX 0a3 pa3paldaThiBalOT MapUIPYTHBIN
TEXHOJIOTUYECKHI MPOIIECC U3TOTOBICHUS JIETalN.

[Ipu ycTaHoBIEHHMH MOCIEAOBATENLHOCTH OOpPabOTKU 3aroTOBKH PYKO-
BOJCTBYIOTCSl CIEAYIOIIUMU MonokeHusiMU. CHavyana oOpabaThIBalOT MOBEPX-
HOCTH, MIPUHATHIE B KAYECTBE TEXHOJIOTHMYECKUX 0a3 Ha OOJBIIMHCTBE Omepa-
U TEXHOJOTUYECKOTO Mpolecca. 3areM o0padaThIBalOT MOBEPXHOCTH, HA KO-
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TOPBIX MOT'YT OOHAPYKUTHCA CKPBIThIE AE(EKThI UCXOMAHOM 3arOTOBKH (pako-
BUHBI, TIOPBI, TPEIIMHBI U T. 11.). [Ipy Hanu4um Takux neeKToB JalbHEUIIYIO
00paboTKy 3arOTOBKU HE MPOU3BOJISAT; €€ JIMOO OKOHYATEIbHO OPaKyroT, JU00
OPUHUMAIOT MEpPBI sl UcTpaBieHus Opaka. Jlanee mpou3BoasiT oOpabOTKy
OCTJIBHBIX MOBEPXHOCTEH B MOCIEIOBATEIIBHOCTH, OOPATHOW WX TOYHOCTH:
YeM TOYHee JIOJKHA ObITh OBEPXHOCTh, TEM I03kKe ee 00padarkiBaoT. B ko-
HEl| TEXHOJOTMYECKOI0 IMpoliecca BBIHOCAT 0OpabOTKY JIErKOMOBPEKIAEMbIX
MOBEPXHOCTEH, HATPUMEP, HAPYKHBIX Pe3bO0.

O6paboTKy 3aroTOBOK TOYHBIX JETajeil OTBETCTBEHHOTO Ha3HAYCHHUS ya-
CTO JIEJISIT Ha CTAINK: YEPHOBYIO, YUCTOBYIO U OT/ICJIOYHYIO, KOTOPHIE BBITIOJI-
HSIOT Ha pa3HbIX craHkax. [Ipu depHOBOI 00pabOTKE yAAIAIOT OCHOBHYIO
Maccy MeTtajiia B BUJE MPUIYCKOB U HAIYCKOB; MPU 3TOM (POPMHUPYIOTCS OT-
HOCHUTEJIbHO OOJBIINE MOTPEIIHOCTH 3aroTOBKU H3-3a MepepacrpeesieHUs
OCTAaTOYHBIX HANPSHKEHUH, ynpyrux Jnedopmanuil TEXHOIOTHYECKONH CUCTEMBI
OT CHJI pE3aHMsl U TEeMIIepaTypHBIX aedopmaiuid 3Toi cucteMsl. [Ipu uucto-
BOI 00pa0OTKe yKa3aHHBIE MOTPEIIHOCTH YMEHbIaroTcs. [lpu oraenodHoit
00paboTke mocturaercs Tpebyemasi TOUHOCTh JETall U KayeCTBO €€ MOBEpX-
HOCTHBIX CJIOEB.

HyxHO Mog4epKHyTh, UTO JI€JIEHHE TEXHOJIOTHYECKOro MpoIecca Ha yKa-
3aHHBIE CTaJUU AUKTYETCS HE TOJIBKO HEOOXOJIUMOCThIO obecriedeHus: Tpedy-
€MOM TOYHOCTH JIeTalld, HO U HEOOXOJMMOCTBHIO UCIOJIb30BaHUSI BHICOKOTOY-
HBIX CTAaHKOB TOJBKO JIJIsl OTACIOYHON 00paOOTKH.

B TO ke Bpems Takoe JelIeHHE TEXHOJIOIMYECKOro IMpolecca JaJeKO He
Bceraa siBisieTcsi 00s13atenbHbIM. [Ipy BBICOKOM TOYHOCTH MCXOJIHOM 3aroTOB-
KM, €€ JOCTAaTOYHOM KECTKOCTU U OTCYTCTBUU B HEH CYIIIECTBEHHBIX OCTATOY-
HBIX HaIpsKEHUM YePHOBAsl U YUCTOBasi 0OPabOTKU MOTYT OBITh YCHEIIHO BbI-
MOJIHEHBI HA OJHOW OIEpalNH.

[Ipu M3roToBIECHUN BHICOKOTOUHBIX (MPEIIM3UOHHBIX) JIeTallel, 0COOCHHO
CI0XXHOM (HOPMBI U MaJOM KECTKOCTH, OINepaIiu 00pabOTKH pe3aHueM 4depe-
IYIOT C ONepalusIMy CTaOWIM3UPYIOIIEH TepMuyeckod oOpaboTku (B 00Jb-
IITMHCTBE CIy4YaeB OTXKUTA). DTO CHIKAET OCTATOYHbBIC HAMPSHKEHUS, CTa0MIIH-
3UpPYET CTPYKTYpPY MeTajljla U MO3BOJISIET JOCTHYb TPEeOyeMOil TOUHOCTH JeTa-
T,

Ecnu getans moaBepraeTcs 3akajike, TO TEXHOJOTHUECKUN MPOLIECC AETIAT
Ha JIB€ YacTH: BBINOJHAEMYIO 110 U nocie Hee. J[o 3akaiku 00paboTKy 0ObIYHO
BBITIOJIHSIFOT JIE3BUMHBIMU HHCTPYMEHTaMU, MOCJIe HEE — MPEUMYLIECTBEHHO
a0pa3uBHBIMHU.

263



Pa3paboTka TEXHOJOTMYECKOIO MpOIlecca HEpPa3phIBHO CBsSI3aHA C BHIOO-
POM CPEIICTB TEXHOJIOIMYECKOI0 OCHAIEHUs (CTAaHKOB, MPUCIIOCOOJICHUH, UH-
CTPYMEHTOB).

Bri6op cTaHKOB mpexkae BCEro AUKTYETCS HEOOXOAMMOCTBHIO MpPUAAHUS
MOBEPXHOCTSM JIETAJIM COOTBETCTBYIOIIEH KOHPUTypallMu W OOecreueHus
TpeOOBaHUN MO TOYHOCTHU UX Pa3MepoB, GOPMBI U PACIOJIOKEHHUS, a TAKKE
IEPOXOBATOCTU. EC/iM 3TO BO3MOKHO Ha Pa3IMYHBIX CTaHKaX, TO BHIOOp MpO-
U3BOJISIT, YUUTHIBASI CJIEYIONMINE (PAKTOPHI:

® COOTBETCTBHUE Pa3MEPOB CTaHKA rabapUTHBIM pa3MepaM 3aroTOBKU;

® COOTBETCTBUE IMPOU3BOJUTEILHOCTH CTaHKa 00BbEMY BBIITyCKa Jie-
Tajneu (TUIy Npou3BOJICTBA);

® BO3MOXXHOCTh HambOoJiee MOJHOTO HMCIOJIb30BAHUS CTaHKA IO Bpe-
MEHU U MOIIIHOCTH;

® BO3MOXXHOCTh JOCTHKEHUS HAUMEHBIIEH TPYAOEMKOCTH U cebe-
CTOMMOCTH 00pabOTKH 3arOTOBKHU.

B eaunnyHOM Npou3BOACTBE OOBIUHO MCHOJIB3YIOT YHHUBEPCATIbHbIE CTaH-
KM C PYYHBIM YIIPaBJICHUEM, HAlpPUMEP, TOKAPHO-BUHTOPE3HBIE, TOKAPHO-
KapycCeJbHbIE, PAAUAIIBHO- U BEPTUKAJIbHO-CBEPIUIIbHBIEC, BEPTUKAIBHO- U T'O-
PHU3OHTANIBHO-(PpE3epHBIC, CTPOTrajibHbIEC, T0J0CKHBIC, KPYTIouUIu(OBaIbHbIC
U T.I. B MEJIKOCEpUHHOM U CPEIHECEPUUHOM IIPOU3BOACTBAX MPUMEHSIOT
MEHEe YHUBeEpcallbHble, HO 0oJyiee MPOU3BOAUTEIBHBIE CTAHKUA C aBTOMAaTH3a-
LHUEN yIpaBJICHUS: TOKAPHO-PEBOJIbBEPHBIE MOJyaBTOMATHI, CBEPJIMIIBHBIE OJ-
HO- U MHOTOWIMHWHAEIBHBIEC IMOJIyaBTOMAaThl, TOKapHO-BUHTOpe3Hble ¢ YIIY,
BEpTUKAJIbHO-CBepaMibHbIe ¢ UIIY u T.m. [lid CTaHKOB, MCMOJIB3YEMBIX B
YCIOBHSIX KPYIMHOCEPUMHOTO U MAaCCOBOIO MPOM3BOJCTB, XapaKTepHa y3Kas
CIielann3anus, BbICOKasi MPOU3BOAUTEIBHOCTh U BBICOKAs CTENEHb aBTOMA-
th3annd. K Takum CTaHKamM OTHOCATCS MHOTOLIIIAHJIENbHBIE TOKAPHBIE MONY-
aBTOMAaThl U aBTOMAThI, arperaTHbl€ CTAHKHU, CHEIUATU3UPOBAHHBIC HUIU(O-
BAJIbHBIE ABTOMATHI U T. II. B yCIOBUSAX 3TUX TUIMOB MPOU3BOACTB IIUPOKO HC-
MOJIB3YIOT aBTOMAaTUYECKHE JIMHUU: THOkue u3 ctankoB ¢ UIIY B kpymHoce-
PUHOM TPOU3BOJICTBE; KECTKHE M3 arperaTHbIX U CHEUUAIBHBIX CTAHKOB B
MAacCCOBOM IPOU3BO/ICTBE.

Bwmecte ¢ BBIOOpOM CTaHKa HYKHO YCTAaHOBUTH BUJI CTAHOYHOTO MPHUCIIO-
cOOJIEHHS U BBIOPATh PEXKYIIUN U U3MEPUTENIbHBIA UHCTPpYMEHTHI. Ecniu HeoO-
XOJIUMOE JJIsl BHITIOJHEHUSI ONlepalliy MPUCTIOCOOICHUE SIBISECTCS MIPUHAIIICHK-
HOCTBIO CTaHKa (IaTpOH, THUCHI, JIOHETHI), TO YKa3bIBAIOT TOJIHKO €r0 HauMe-
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HoBaHMe. [Ipy HCHONB30BaHUM YHHBEPCAIBHO-COOPHOTO MPHUCIOCOOJICHUS
TEXHOJIOT JIeJIaéT COOTBETCTBYIOLIEE YKa3zaHue. Ecnu s BBINOTHEHUS orepa-
MU TpeOyeTcs creluaibHOoe MPUCITOCOOICHUE, TO TEXHOJIOT 00bIYHO pa3pada-
THIBAET TOJBKO €ro MPUHIIMIUAIBLHYIO CXeMYy; pa3paboTKy KOHCTPYKIUU MPO-
U3BOJIUT KOHCTPYKTOP IO TEXHOJOTMYECKON OocHacTke. B equHUYHOM U Mel-
KOCEpUIUHOM MPOU3BOJICTBAX B OCHOBHOM HCIIOJIb3YIOT YHUBEPCAIbHBIC MPH-
criocoOJieHust (THChI, YHUBEPCAJIbHBIC JIEIUTEIbHbIC T'OJIOBKH, MOBOPOTHHIC
CTOJIBI U T. I1.), @ TAKXX€ YHUBEPCAIBHO-COOPHBIE MPUCIIOCOOICHUS; ClIeUAIb-
HbI€ MPUCTOCOOJIEHHUS TJIaBHBIM 00pa3oM MPUMEHSIOT B KPYMHOCEPUUHOM U
MacCOBOM MPOU3BOJICTBAX.

Bre160op pexxylmmx MHCTPYMEHTOB OIpPEAEIIeTCs] MOJENIbI0 CTaHKa, MaTe-
puagoM Jetanu (3aroToBKH), ee KoH(purypauue u pazmepamu, He0OX0AUMOMN
TOYHOCTHIO U KAaYECTBOM IMOBEPXHOCTHBIX CJIOEB, a TaKXKE€ THUIIOM MPOU3BOJI-
ctBa. OOBIYHO CTApaAIOTCS OTPAaHUYUTHCS HUCIIOIH30BAHUEM CTAHAAPTHBIX H
HOPMaJIM30BaHHBIX PEXKYIIUX UHCTPYMEHTOB. B psne ciaydaeB, 0COOEHHO B
KPYITHOCEPUHOM U MacCOBOM IMPOU3BOJICTBAX, MOTYT MOTPEOOBATLCA CIEIU-
albHBIE PEXKYIIUE UHCTPYMEHTHI: (pacoHHBIE pe3libl, hpe3bl, MPOTIHKKU U Ap.,
KOTOpPbIE HEOOXOAMUMO CHPOECKTUPOBATh U U3TOTOBUT.

Bb160p n3MepuTenbHbBIX HHCTPYMEHTOB JUKTYETCS pa3MepaMu U KOH(DU-
rypanueut nerany, ee TOUHOCThIO, KaueCTBOM MOBEPXHOCTHBIX CJIIOEB U THIIOM
npou3BojicTBa. 3MepuTeNbHBIN HHCTPYMEHT JOJXKEH 00eCreunBaTh Uu3Mepe-
HHE JIMHENHBIX pa3MepoB oT 1 g0 500 MM ¢ TOMyCTUMOM NMOTPEMIHOCTHIO, pe-
rnamenTupyemoir [OCT 8.051-81. Tak, nmpu monyckax /7 14 u IT 6 sta mno-
TPEMIHOCTh HE JOJDKHA NpeBbIIaTh cOOTBETCTBEHHO 20 u 30 % oT momycka.
Ecnu, Hanpumep, B yCIOBUAX €IUHUYHOIO U MEJIKOCEPUMHOTO MPOU3BOCTB
JUIs KOHTPOJISL JUAMETPOB HApPY>KHBIX HUJIMHIPUYECKUX MOBEPXHOCTEH Mpu-
MEHSIIOT IITAHTCHIIUPKYIU, MUKPOMETPBI UM pblYakHbIE CKOOBI, TO B KPYyII-
HOCEpPUIUHOM M MAacCOBOM IMPOHU3BOACTBAX — KalUOPBI-CKOOBI, 0O0ecreynBaro-
1[1E BBICOKYIO MPOU3BOAUTEIBLHOCTh KOHTPOJIS. B HacTosiee BpeMst 1151 KOM-
IJIEKCHOTO KOHTPOJISl MapamMeTpOB TOYHOCTH JeTaliel Bce 0Ooliee HIMPOKOe
MIPUMEHEHHE HAaXOAT KOOPJAUHATHO-U3MEPUTEIbHbIE MAIIIUHBI.

Conepxanue omnepanuii 00pabOTKM pe3aHUEM YCTAHABIUBAIOT OOBEIU-
HEHHEM TeX MEPEX0I0B (COAEepKAMMXCS B BBIOPAHHBIX MaplipyTax o0paboTKu
OTZICJIbHBIX TTOBEPXHOCTEH JEeTalIN), KOTOPbIE MOTYT OBITh BBINOJHEHBI HA OJI-
HOM cTaHke. [Ipu 3ToM 00pabOTKy MOBEPXHOCTEH AeTalll, UMEIOIIUX BbICO-
KYI0 TOYHOCTBH PACIOJIOKEHHS, CTPEMSTCS MPOU3BECTU 3a OJUH yCTaHOB. B

265



OTJIeJIbHBIE ONepalry BbIIEIAIOT 00pabOTKy IIIULEB, 3yObeB (3y0OUaThIX KO-
JI€C), HEKPYTJIBbIX OTBEPCTHH U T. M., TPEOYIOMMX CHEUATbHBIX CTAHKOB.

[Ipu popMupoBaHuU onepalnii aHaTU3UPYIOT BO3MOKHOCTh COBMEIICHUS
NEPEXO0/I0B, MEPEKPHITUS OCHOBHBIX NEPEXOJOB BCIIOMOTaTEIbHBIMU, LIEJIECO-
00pa3HOCTh MHOTOMECTHOM 00paboTKu. B MaccoBOM mpou3BOJCTBE conepxka-
HUE oNepaluid yCTaHABIMBAIOT TAKUM 00pa3oM, YTOOBI UX JJIUTEIBHOCTH Oblia
paBHA WM KpaTHA TaKTy BBIITYCKa JETaJICH.

K,
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Puc. 6.14. Dckus neranu Puc. 6.15. Dckusbl onepanuii 06pabOTKH 3aroToB-

KU: @ — IIepBasi onepalus; 6 — BTopas omnepanus

[TocrnenoBaTeTbHOCTh MEPEXO0B B OMEPAIUUA 3aBUCUT OT MPOCTAHOBKHU
pa3MepoB Ha yepTexe aetanu. Hampumep, mpu mpOCTaHOBKE KOHCTPYKTOP-
ckux pasmepoB K. B coorBercTBuM C puc. 6.14 neinecoodpasHo oOpabOTKy

BBIIIOJIHUTH TaK, KaK IOKa3aHo Ha puc. 6.15 (A, — TexHoNOrnueckue pasme-

pol). Ha mepBoit onepamuu (Tokapuoi ¢ UIIY) cHayana Hy:xHO 0OpaboTaTh
Topeni A, a 3atreM — Topisl B u C; Ha BTOpPOH orepanuu (Takke TOKapHOH ¢
YITY) cnepBa HEoOxomuMo oOpaboTtate Topern [, a motoMm — Topiel £ u G .
Takast moclieoBaTeIbHOCTh NMEPEXOJI0B B OMEPAIUAX MO3BOJSET BBIACPKATDH
BCE€ KOHCTPYKTOPCKHUE pa3Mephbl HEMOCPEICTBEHHO U 00E€CIEUYUTh UX TOUHOCTD
C HAMMEHBIIIMMU 3aTpaTaMH.
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6.9. PasmepHbIil aHAJIU3 pa3padaTbIBA€MOr0 TEXHOJOTHYECKOr0 nmpoiecca

Takoi aHanM3 BKIIOYACT CIEAYIOIINE OCHOBHBIE 3TAIbI:
e OMnpeeeHne T0MyCKOB Ha TEXHOJIOTMYECKHUE pa3Mephl;
e OnpeJieJeHue MUHUMAIbHBIX IPUITYCKOB Ha 00paboTKY;
® pacuer TeXHOJOTHYECKHUX Pa3MEPOB.

6.9.1. OnpeaeJsieHne T0MYCKOB HA TEXHOJIOTHYECKHE pa3Mepbl

Jlonycku pa3MepoB UCXOMHOM 3arOTOBKM HAXOIATCS IO COOTBETCTBYIO-
IIMM CTaHJapTaM U CIPABOYHBIM MaTepHallaM.

Jlonmycku pa3MepoB, MOJTy4YaeMbIX Ha OINEpalusx MeXaHHYecKoul olpa-
OO0TKH, ONMPENENSIIOTCA ¢ UCIOJb30BaHueM Tadnui TouHocTu. Hanbonee mo-
Hbl€ TAaOJMIIBI TOUHOCTH NpuBeAeHbl B kKHUTE [10]. Bhiaepkku U3 HUX JaHbI B
Tabs. 6.6. B Heil B kKauecTBe MpUMepa NPEICTaBIEHbl CTATUCTUYECKUE JaHHBIE
[0 HOTPEHIHOCTSM Pa3MEpPOB 3aroTOBOK (), 0OpabaThIBaEMbIX Ha pa3iavd-

HBIX TOKapHbIX cTaHkax. [[puyeM MOrpemHoCTy AaHbl JJisl Pa3IudHbIX TPYII
pa3mepoB. Hanpumep, npuMeHHUTENbHO K 00pabOTKE 3ar0oTOBOK Ha TOKAapHO-
PEBOJILBEPHBIX CTAaHKAaX pa3Mephl pa3/iesieHbl HA TPU PYIIIIbL:
® [I0JIy4aeMble OT TEXHOJIOIMYECKUX 0a3;
e II0JTydaeMble OT HACTPOEUHOM Ga3bl C MOMOMIBIO PE3IOB, YCTAHOB-
JICHHBIX Ha Pa3HbIX MO3UIUAX;
® [OJIy4aeMbI€ MEX]y pe3liaMH, YCTAHOBIICHHBIMU B OTHOM JIEpKaBKe.
JlefcTBUTENBHO, I YKa3aHHBIX TPYII Pa3MEPOB BEJIMYMHBI MOTPEIIHO-
cTell OyyT pa3HbIMHU.
Ha puc. 6.16 mokazana cxema moApe3Ku TOPLEB 3arOTOBKU pE3LAMH,
YCTaHOBJICHHBIMU B OJHOU JepkaBke. Bo3Hukaromas Ha omepaluu norpen-
HOCTb 3aKpEIUICHUs 3arOTOBKM €, HENOCPEICTBEHHO BOWIET B MOTPEHIHOCTb

pazMepa A, BBLIEPKMBAEMOIO OT TEXHOJOTMYECKOW 0a3bl, U IOYTH HE IIO-

" TepMHH «HACTpOCUHAs 6a3a» HAXOIUT PHMEHEHHE B JINTEPATYPE 110 TEXHONOTHH
MAaIIXHOCTPOEHU 17151 0003HaueHHst 00pabaThIBaeMO pU JAHHOM YCTaHOBE MOBEPXHOCTHU
3ar0TOBKH, KOTOpasi CBs3aHA TEXHOJIOTMYECKUM Pa3MEPOM C COOTBETCTBYIOLIEN TEXHOJIOTH-
4yecKoil 06a30i M OT KOTOPOH BBIAEPKHUBAIOTCS JAPYrHe TEXHOJOTHYECKHE pa3Mephl (Ha TOM
ke ycranoBe). Hampumep (cM. puc. 6.16), «HacTpoedHoil 0a3oit» sBisercs topen 1 3aro-

TOBKH, KOTOpLIﬁ CBsA3aH pa3sMCcpoM Al C TEXHOJOTHYECKOI 0a30il U OT KOTOPOI'O0 BBIACPIKHU-

Baercst pasmep A, .
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BJIMACT Ha IIOIpPCHIHOCTL pa3Mcepa A29 BBIICPIKUBACMOI'0 MECXKAY PE3IaMu.

M3HOC mpaBoro pesua M €ro ynpyrue OoTKaTusl HEMOCPEACTBEHHO OYAYyT CKa-
3BIBAaThCS HA MOTPEIIHOCTH pa3Mepa A ;. COBMECTHOE BIMSIHHE U3HOCA PE3LIOB

U UX YNPYrux OTKATHHA Ha IOrPELIHOCTh pazmepa A, OyIeT CyIIeCTBEHHO

Oosee cnabeiM. Ecnu, HanpuMep, AOMYCTUTh, UTO U3HOC 00OUX pe3IoB OyeT
OJIMHAKOB, TO OH BOOOILIE HE OyJeT BIMATh Ha MOrPEIHOCTh pa3mepa A, . Ta-

KUM 00pa3oM, B LI€JIOM MOTPEIIHOCTb pazMepa A, OyJeT 3HAUUTEIBHO MEHb-

1€ MOTPEIIHOCTH pasmepa A, .

>
/X

Puc. 6.16. Cxema nmoape3ku TOpLEB 3ar0OTOBKU

Ecnu moapeska Topria / 3aroToBkH (CM. puc. 6.16) Oyaet oCymecTBIsITh-
Cs Ha OJHOM MO3MIIMU PEBOJBBEPHOM T'OJIOBKH, a MOAPE3KA Topua 2 — Ha ApY-
roil ee MO3UILHHU, TO Ha MOTPEIIHOCTH pa3Mepa A, CKaXeTCsl HETOYHOCTh (DUK-
caluy pPEeBOJIbBEPHOM TOn0BKU. [103TOMY norpemnocts pa3mepa A, , KOTOPbIN
B JITaHHOM CJIy4ae ClieJlyeT OTHECTH KO 2-0H TrpyIie pa3MepoB, OyAeT 3HAUU-
TEJIBHO OOJIbIIIE, YEM €T0 MOTPEIIHOCTh MPHU OJJHOBPEMEHHOM MOJIpE3Ke TOPIEB
In2.

[TogoOHble rpymIbl pa3MEPOB BBIICICHBI U MPU pabOTe HA APYTHX CTaH-
Kax, 4TO JaeT BO3MOXKHOCTh Hanbosiee 000CHOBAHHO MOJIOUTH K OMPEIEICHUIO
JIOITyCKOB HA TEXHOJOTMYECKUE Pa3MEPBI.
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Tabmuma 6.6

Cpeonue cmamucmuyeckue no2peutHocmu mexanuieckou oopabomru (o)

, Pa6 TounocTh
© abo
Q O60py1103aHHe IAaMer- OCEBBIX Pa3MEpPOB IIpU
€ § ¥ METO/IBI 00pa- CHOCO&EEEZI;E%HM fgﬁ paIbHBIX MX HOMHUHAJbHBIX
=S O0TKH X0 pa3mepoB 3Ha4YCHUSIX, MM
i 8 T 1080 | 80...260
ITo nmpenBapuTebHO
ToxkapHo- HACTPOCHHOMY JIM- I 12...13 0,30 0,40
BUHTOpE3HbIC | Oy C MCITOJIb30BaHU-
CTaHKH €M TIOBOPOTHOTO I 10 0,12 0,20
pesiienepxKaTens
Hpenusuon- I 8.9 0,08 0,10
HBIE TOKapHbIE To xe
CTAHKH 11 i 0,04 0,054
ToxapHbie o HhorpaMMe 1 11 0,20 0,25
cranku ¢ UITY porp I 10 0,12 0,17
ITo npenBapuresbHO
Manbie kapy- | o o roerHOMY | 12..13 | 025 0,30
CeNbHBIE CTaH-
- TuMOy
Ilo ynopam 11 8...9 0,07 0,10
£ | Onepaunon- ; I 11 0,15 0,20
© | HbIE TOKapHBIE 0 yropam
S CTaHKI;I yHop 1l 8...9 0,06 0,08
kS Tlo yropam ot tex- | 1 12..13 0,25 0,30
é::: HOJIOTHYECKHX 0a3 I 10 0,15 0,17
S | Toxapuo- OT HacTpoeuHO 1| 1213 | 030 0,35
5 0a3bl MKy MO3U-
— PCBOJIBBCPHBIC SIMH I 11 0’20 0’25
CTaHKH
Mexay pesnamu B | | 12...13 0,12 0,17
MHOI'OpPE€3L0BOU
JNiepiKaBKe 11 10 0,08 0,10
Ho xomapamm yno- |y |15 3 0,20 0,25
paM OT TEeXHOJIOTHYe- ’ ’
Beprukanbaeie CKIX 63 1 10 0,12 0,15
MH;);({);IHI;H- Mexny pe3namu B 1 11 0,17 0,20
FICIIBHBIC TO= OJIHOM GIT0Ke il 8.9 0,08 0,10
KapHbIE MOJTy- Y TS p———
ABTOMATEL y pesi I 12...13 0,20 0,25
pa3HBIX CYMIIOPTOB U
TO3MIMi 11 10 0,15 0,20
As [To konupam ot | 10 0,12 0,17
TS(I;A;I:I_ (ba- HACTPOEYHOH 0a3bl I 7...8 0,08 0,10
[POJIOTBHOTO Mexny pestamu ¢ I 10 0,10 0,12
ToueHHS PaSIIAHBLY 11 7..8 0,06 0,08
CYNIOPTOB g g
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HeobxomuMo TOMYEpKHYTh, YTO TaOJWIIBI TOYHOCTH COCTABIICHBI [IJIS
yCJIOBHUH, KOT/1a NOTPENIHOCTh O0a3upoBaHus OblIa paBHA HYINIO (£5=0) 1 Korga

TEXHOJIOTUYECKHE 0a3bl MMETU MUHUMAJIbHBIE MPOCTPAHCTBEHHBIC OTKJIOHE-
Hus (pg =0). YKa3aHHBIE yCIOBHA MOTYT HE COOJIIOAATHCSA B IPOCKTHPYEMOM

TEXHOJOTMYECKOM TMpolecce. B 3Toil cBsi3u paccMoTpum Ooliee MOAPOOHO
MPOLIETypY ONpeeIeHUs JOMYCKOB Ha TEXHOJIOTMYECKHE pa3MepPbl, UCIIOJIb3YsI
KOHKPETHBIE TIPUMEPHI.

IIpumep 1. Ha puc. 6.17 nokazaHa cxema NoApPE3KH TOpLAa U pacTaynBa-
HUSI OTBEPCTHS 3arOTOBKHU, BBHITIOJHSEMbIE Ha MEPBON (TOKApHOI) omeparuu
TEXHOJOTUYECKOro mpouecca. VcxoaHas 3aroroBka, mocTymnaromias Ha 3Ty
orepanuo, UMEeT 3HAUYUTEIbHbIE MPOCTPAHCTBEHHbIE OTKIOHEHUS TEXHOJIO-
T'UYecKoi 0a3bl Py, OT KOTOPOH BBIIEPKHUBAETCA pasMep A, a Takxe oOpada-

ThIBACMOI'O OTBCPCTHUA.

YaVvaV e
| I -~ G
Q X
m

- A >

S~
_ ~Ps

~—

X

Puc. 6.17. Cxema nozipe3ku Toplia U pacTauuBaHUsI OTBEPCTHUS
3aroTOBKH Ha MIEPBOI onepanuu
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B sroM ciyyae nomyuuTh pasmep A C NOTpEHIHOCTbIO MEHEE P, HEBO3-

MOXHO KaK Ha HACTPOEHHBIX CTaHKaX, TaK U METOJO0M MNpOOHBIX X010B. [lo-
3TOMY BEJIMYUHA P, JOJKHA ObITh BKJIIOYEHA B JIONYCK Ha pazmep A:

TA, = ¢, T Ps>
re ©, — CTaTMCTHYeCKas IOIPEIIHOCTh pa3Mepa A, xortopas Oepercs u3

Ta0JIMIl TOYHOCTU. 3HAYECHUE Py OMpEAeseTCs M0 CTaHAApTaM Ha MCXOIHBIC
3arOTOBKH.

Jlomyck Ha IuaMeTp pacTOYEHHOro oTBepcTus [ mpuHHMAaeTcs paBHbIM
CTATHCTHYECKOi MOTPEIIHOCTH ®, , TaK KaK CaMy TaOIHIBI TOYHOCTH MOy~

YeHbl JIs1 YCIOBHi, Korna oOpadarbiBaeMble MOBEPXHOCTU TOXKE UMEIU Cylle-
CTBEHHBIE IPOCTPAHCTBEHHBIE OTKJIOHECHUS.

Ipumep 2. Ha puc. 6.18 nana cxema ¢pe3epoBanus nasa B riaHke. Tex-
HOJIOTHYECKMMU 0a3zaMM CIIy’KaT €€ HIKHSS IUIOCKOCTh U J1Ba MEPHEHIUKY-
JSApHBIX €11 oTBepeTHs. [Ipy Takol cxeme yCTaHOBKH, KaK yKas3bIBajaoCh B P. 4,
BO3HHMKAET NOIPEIIHOCTh 0a3sUpOBaHMsA €; B HANPABICHHUU BBIIEPKUBACMBIX

Ha OIepaluu pa3MePOB, PaBHAs MAKCUMAJIbHOMY 3a30pYy B COINpPSIKEHUU LU-
JUHAPUYECKOTO NMaIbUa C JIEBBIM OTBEPCTHEM.

A 7T )4

)

- n

Puc. 6.18. Cxema ¢pesepoBaHus maza B IIAHKE

ITpu 0OpaboTke Ha HACTPOEHHOM CTaHKE BBIIEP)KATb pasMep A, C Io-

IPEIIHOCTbIO, MEHBIIEH MOrpelIHOCTH Oa3upoBaHUs HEBO3MOXHO. [lorTomy
€5 JOJDKHA OBITH BKJIIOYEHA B JOIYCK Ha pa3sMep Aj:

TA| =0, +¢&;.
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Ha TouHocTH pasmepa A, MOrpemHOCTb 0a3UpOBaHUs € HE OyAeT CKa-

3bIBaThCA. Ero 1omyck coctaBuT
TA, = o, .

IIpumep 3. Ha puc. 6.19 npeacraBieHa cxema oO0TauyuBaHUsI HaAPY>KHOU
ITIOBEPXHOCTH BTYJIKHM, YCTAHOBJIIEHHOW C 3a30pOM HAa JKECTKOM LMJIMHIpUYE-
cKol ompaBke. Ha omnepaiiuu BO3HUKAET NOTPEIIHOCTh Oa3UPOBAHUS BTYJIKU B
palualbHOM HANpaBICHUU €g. OIHAKO, €5 HE OyIET HEMOCPEACTBEHHO CKa-
3bIBaThCSl HAa MOTPEIIHOCTU AuameTpa | U ero Jomyck MOXET ObITh HMPUHSAT
PaBHBIM CTaTUCTUYECKOU IOTPELIHOCTH, T. €. T/l = O, -

Puc. 6.19. Cxema 00TaunBaHus BTYJIKH,

YCTAHOBJICHHOM C 3a30pOM Ha LUJINH-
JPUYECKOU OIpaBKe

Ha ocHoBe BbIII€ W370KEHHOTO MpaBHUja Ha3HAYCHUS JTOMYCKOB HA TEX-
HOJIOTHYECKHE Pa3Mephl C HMCIIOIb30BaHUEM TAaOJUIl TOYHOCTH MOXKHO KPAaTKO
c(hopMyJIHpPOBATh B CIACAYIOIIEM BHJIC:

® 00onycKu Ha ouamempasbHble pazmepul, ad MmakKdce 00NYCKU Ha pac-
CMOAHUSL MedHCOY NOBEPXHOCMAMU, 00PAOOMAHHBIMU C OOHOI
YCMAHOBKU, MO2ym Oblmb NPUHAMbL PABHBIMU CMAMUCIMUYECKOU
noepeuHocmu,

® Oonycku Ha paccmosanue (A;) medcoy obpabomannoil nosepxmo-
CMbI0 U MeXHOI02u4eckol 0a3oil 6 obwem ciyuyae Mo2ym Oblmb
onpeoenenvl no opmyne

TAi:(DCi +p6 +86.
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HpI/I HCITOJIB30BaHUM ITOCIICAHCTO IIpaBHJIa H606XOI[I/IMO HUMCTh BBUIY,
4YTO OCTAJIBHBIC COCTABIAIOMIMUC IMOTPCHIHOCTH YCTAHOBKH — IIOI'PCINHOCTL 3a-
KPCIJICHUA U MOTPpCIIHOCTD HpI/ICHOCO6HCHI/IH BXOOAT B (Dci , TAK KaK Ta6JII/II_IBI

TOYHOCTH COCTABJIEHBI JIJIS1 YCIOBH, KOT1a 3TH NOTPEUTHOCTH UMEIU MECTO.

CrenyeT OTMETUTD, UTO B PSIIE CIy4YaeB 3HAYEHUS JOMYCKOB HA TEXHOJIO-
TMYECKUE pa3Mepbl MOTYT OBITh IPUHATHI OOJbIIE UX 3HAYEHUH, OMpeeIeH-
HBIX C IMOMOILbIO TabJUIl TOYHOCTH. Paciinpenue A0MycKOB Ha TEXHOJIOrHYe-
CKHE€ pa3Mephl MO3BOJISIET CHU3UTh 3aTpaThl Ha BBINOJHEHUE onepauuu (MosB-
JSI€TCSl BO3MOXKHOCTh Ppa00ThI Ha MOBBILIEHHBIX PEKUMAX PE3aHUs, CHUKAIOTCS
3aTpaThl Ha HACTPOMKY M NOJHACTPOMKY CTaHKa, CHUXKAETCS KBaJIU(PHUKALUS
pabouux u T. 1.). OQHAKO HEOOXOAUMO UMETh BBHU]Y, YTO C YBEIUYEHUEM J10-
YCKOB PacTyT CpeJIHHE 3HAUEHHUS MIPUITYCKOB Ha 00pabOTKY U, KaK CJIeICTBHE,
YBEJIMYUBAIOTCA pa3Mepbl UCXOJHOM 3arOTOBKH U €€ CTOMMOCTh. l1loaToMy Kk
HCIIOJIb30BaHUIO PACIIMPEHHBIX JOMYCKOB HA TEXHOJOIMYECKHUE Pa3MEPHI Cle-
IyeT MOAXOAUTH C TOJKHOW OCTOPOKHOCTBIO, YUUTHIBAsA BCE 3aTPAThI HA U3r0-
TOBJICHUE JIETAJIN.

6.9.2. OnpeaesieHne MUHUMAJIBHBIX MPUILYCKOB Ha 00pa0dOTKY

[Ipunycku npuHATO ACIUTH HA OOIIKME W MPOMEXYyTouHble. OOmuMil npu-
IIyCK HEOOXOAUM JUIsl BBIIIOJIHEHHSI BCEX TEXHOJIOTMUECKHX MEePexXoa0B oOpa-
OOTKHM JaHHON MOBEPXHOCTH, MPOMEKYTOUHBIM — JJISI BHIMOJIHEHUS OTIAEIbHO-
ro nepexona. Huxe moj TepMHUHOM «IpUMYCK» OyAeM MOHUMATh MPOMEKY-
TOYHBIN MPHUITYCK.

[IpunaTro pasznuyarh MUHUMaJIbHOE, MAaKCUMaJbHOE, CPEAHEE W HOMH-
HaJbHOE 3HAYEeHUS MpUIlycka Ha 00paboTKy. OJIHAKO MEPBUYHBIM, OMpPEACIs-
IOIUM OCTaJbHbIE KATErOPUM MPUITYCKa, SIBISETCS €ro MUHMMAalbHOE 3Haye-
HUE.

MuHMMaNbHBIN NPUITYCK NOKEH ObITh TAKUM, YTOOBI €ro yJajieHue Obl-
JO AOCTAaTOYHO M obOecrneueHns TpeOyeMoil TOYHOCTH M KayecTBa IOBEPX-
HOCTHOTO CJ10s1 00pa00TaHHOI MOBEPXHOCTHU 3arOTOBKH.

MuHnMasIbHEIC TPUITYCKH HA 00pabOTKy z; — ONPEACTSAIOTCS JABYMS Me-

TOAAMH: HOPMATHUBHBIM M PACUCTHO-aHAJIUTHYCCKHM.
HpI/I HOPpMAamueHoOM Memooe 3HAUYCHUSA Z; . HaxXoIAT HEIIOCPEACTBCHHO

min

o TabauIaM, KOTOpPbIE COCTaBJIEHBI MyTEeM OOOOIIEHUS U CUCTEMATH3AIUU
MPOM3BOJACTBEHHBIX JTAHHBIX. DTOT METOJA Ojarogapsi CBOei MPOCTOTE HAIIeN
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IIUPOKOE PACIPOCTPAHEHNE B MAITMHOCTPOEHNU. OCHOBHOW HENOCTATOK HOp-
MaTUBHOTO METO/a — HEMOJHBIM Yy4eT 0COOEHHOCTEW BBIMOJIHEHUS KOHKPET-
HOU omepanuu (mepexoza). 3HayeHusl NMPUITYCKOB, ONpeieeHHbIe HOPMAaTHB-
HBIM METOJIOM, OOBIYHO OKa3bIBAIOTCS 3aBbIIICHHBIMU.

Ilpu pacuemno-ananumuueckom memooe z,

_ HaxoJAT IIyTEM CYMMMPO-
min
BaHUS OTJEJIbHBIX COCTABIISAIOIIMX, YTO MO3BOJISIET HamOoJiee MOJHO YYECTb
KOHKPETHBIE ycI0BUsL 00paboTKu. [Ipu 3TOM BBIAEISIOT cienyroue HpakTopsl,
ONpeNeIAINIME 3HAYEHUSI MUHUMAJIbHOTO MIPUITYCKA.

1. lllepoxosamocme nosepxnocmu Rz;_,, nonyuyennas Ha npeoutecmey-

roujem nepexoode (onepayuu) oopadbomxu OaHHOU NOBEPXHOCTU.

[Ipu BbINOJIHEHHWH TEPBOW Olepanuu JOJKHA OBITh yAalleHa IIepoXOBa-
TOCTH IIOBEPXHOCTU HUCXOIHOW 3aroTOBKU. IIpy BBINOJIHEHHMHM BTOPOU olepa-
I HYXXHO CHATH HIEPOXOBATOCTH IMOBEPXHOCTH, MOJYYEHHYIO Ha TEpPBOM
OTepaIuu u T. 1.

2. Tomyuna deghexkmmnozo nosepxnocmmuozo cios h,_;, cpopmuposannozo

Ha npedutecmayroujem nepexooe (onepayuu) oopadbomru OaHHOU NOBEPXHO-
cmu.

Tak, y CTaJIbHBIX 3arOTOBOK, MOJIYYEHHBIX ropsiueid oOpaboOTKOW HaBie-
HUeM (TMpoKaTKa, MITAaMIIOBKA, KOBKA), MOBEPXHOCTHBIA CJIOW OKa3bIBACTCS
o0e3yraepoxkeHHbIM. OO0€3yTiepoKeHHBIN CJIOM BO3HHUKAET U MPU HarpeBe
CTJIBHBIX 3arOTOBOK TOJ 3aKayiKy. O4eBHUIHO, YTO ATOT CJIOW JOHKCH OBITH
yaaJieH TPy MOCIeAYIONIe MexaHn4deckoit 00padoTke. Ha oTinuBKax u3 ceporo
gyryHa (OpMHPYETCSl TaK Ha3bIBacMas MepIUTHAS KOPKA, UMEIOIIasi BBICOKYIO
TBEPAOCTh U ClIe[Ibl (POPMOBOYHOTO TIECKA. Y OBIIETBOPUTENIBbHAST 00paboTKa
TAaKUX 3arOTOBOK PEe3aHUEM JIC3BUITHBIMU MHCTPYMEHTAMU BO3MOKHA TOJBKO B
TOM CJIydae, €CJId BepIIUHA WX PEKYIIEH JacTu OyIeT pacmoioKeHa 3a mpeje-
JTamu niepauTHON KOpku. [Ipu 06paboTke 3aroToBOK pe3aHrneM, 0COOCHHO TIPH
CPaBHUTEIIBHO TPYOBIX PEKUMaxX, CO3/IaeTCS CHIBHO Ne(OpMUPOBAHHBIN TIO-
BEPXHOCTHBIN CIIOM ¢ MUKPOCKOMMMYECKUMU TPEUIMHAMU, KOTOPBIM TaKKe MOJI-
JCKUT yIAICHUIO TIPYU MOCIEYIOIIeH YucTOBOM 00paboTKe.

3. lloepewnocms opmsr 0bpabamuvieaeMol NOGEPXHOCMU, NOTYYEHHAS.
Ha npedutecmeyloujem nepexode (onepayuu) ee 06pabomru Py, , eciu sma

nO2peuHoCms He 8X00Um 8 0ONYCK HA COOMBEMCMEBYIOWUL pasmep.
Hamnpumep, eciu 3aroroBka Bajia MMEET M30THYTOCTH (puc. 6.20, a), To

MpY U3MEPEHUN JuaMeTpa B JTIOOOM CEUYCHUHU ITAHTCHIIMPKYJIEM, MUKPOMET-

pOM U T.N. oHa OOHapykeHa He OyzeT. TakuM oOpa3om, ykazaHHas MOrpell-
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HOCTB (I)OpMBI p‘bl HC BOfII[GT B JOIIYCK Ha AHUAMCTP 3arOTOBKH H IMO3TOMY
i

JOJDKHA OBITh KOMIIEHCHPOBAaHA YacThl0O MUHUMAJILHOT'O MPUITyCKa Ha oOpa-
6otky. Kak cienyer u3z puc. 6.20, a, s nojaydeHusl Ipu 00TauMBaHUU 3aro-
TOBKH auamerpoM [I; ee nuamerp nepexn stuM /[l ;, 0 KpaliHEeW Mepe, H0J-

KCH COCTaBJIAATh

Hioi =1 +2pg -

Py,

Puc. 6.20. CxeMbl 00pabOTKHU 3arOTOBOK, WILTIOCTPUPYIOLITUE
BIIMSIHUE TIOTPEIIHOCTH (POPMBI 00pabaThiBaeMOi TOBEPXHOCTH
Ha BEJTMYMHY MUHUMAJIBHOTO MPUITYCKa

275



JpyrumMu cioBaMH, JUIsi KOMIIEHCALlMM PacCMAaTPUBAEMOM MOTPEIIHOCTH
(dopMbI 00pabaThIBaEMOI OBEPXHOCTH B BEIMUMHY MUHUMAJIBHOTO MPHUITYCKA
CIICIyeT BKIIOYUTH COCTABIIONIYIO 204

Ha puc. 6.20, 6 nokazana cxema MoApe3Ku TOpiia 3aroTOBKK Ha TOKapHOM
cranke. KoHTponb pasmepa A, ; oCyllecTBIIAE€TCS NPEeACIbHBIMU KalnOpaMu-
ckobamu. O4eBUIHO, UTO MIPU TAKOM CIIOCOOE KOHTPOJIS OTKIOHEHHE OT IJIOC-
KOCTHOCTH g~ HE BOMCT B JOMYCK Ha pasMep A;_; U AOIDKHO ObITh KOMIICH-

CUPOBAaHO YaCThbl0O MUHUMAJIBHOTO MpUIIycKa Ha 00pabOTKy Topla 3aroTOBKH,
KOTOpast COCTAaBUT Py, .

4. Iloepewnocms pacnonodceHus obpabamvieaemol N08epXHOCMU OMHO-
CUMENbHO MEXHONOUYECKUX 0a3 P, , 603HUKWLAA HA Npeoulecmeyiouem ne-
i

pexooe (onepayuu) ee 06pabomxu.

Ha puc. 6.21, a nana cxema o0TaunBaHusl Bajia, yCTAHOBJIEHHOIO B IIEH-
Tpax. IIpu cBepieHUN LEHTPOBBIX OTBEPCTHI HEM30EKHO BO3HHMKAET CMeELe-
Hue ux ocu I-I otHocutensHo ocu II-1I Bana p,, . Kak BunHo us puc. 6.21, a,

IUIA MOJTy4YeHUs IpU 00TaunBaHuU Basa quamerpom JI; ero numamerp /[l ; ne-

pel TUM MEPEX0JIOM JIOJKEH ObITh
I[i—l = I[i +2ppi_1 ’

T. €. MOrPEIIHOCTh PACHOJIOKEHHSI 00pabaThiBaeMON MOBEPXHOCTH OTHOCH-
TEJIbHO TEXHOJIOrMYEeCKOM 0a3bl JOJKHA KOMIIEHCHPOBATHCS 4YAaCThIO MUHU-
MaJIbHOrO MPHITyCKa Ha 00TaYNBAHUE, KOTOPask COCTABICT 2P, .

Ha puc. 6.21, 6 npuBeaeHa cxema pacTauvBaHUs OTBEPCTUSI BO BTYJKE,
YCTAHOBJIEHHOW B TPEXKYyJauyKOBOM mnaTpoHe. Och OTBepCTHUs (10 pacTauuBa-
Hus) [-I cmeniena oTHOCUTENBEHO OCU HapykHOUM moBepxHocTH BTYNKHU [I-11 Ha
BETHYMHY P, . OYCBHIHO, YTO [T NOMYUCHHUS [PH PACTAYMBAHUH OTBEPCTHS

nuamerpoM [I; ero nuamerp [l ; mepexn pacTauyMBaHUEM JOJDKEH, 110 KPaWHEN
Mepe, COCTABIIATh
My =1, -2p,,, -

Takum 00pa3oM, MOTPEUIHOCTh PACIOIOKEHHST 00pabaThIBAEMOI0 OTBEP-
CTHUSI OTHOCUTEIBHO HAPY>KHOW MOBEPXHOCTH BTYJIKU (TEXHOJIOTUYECKOU Oa3bl)
JOJKHA KOMIIEHCHUPOBATHCSI COCTABIAIONIEH MUHUMAJIBLHOIO MPUITYCKa Ha 00-
paboTKy, paBHOI pri_l.
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i; . ppi-l

6

Puc. 6.21. CxeMbl 00pabOTKH 3arOTOBOK, WILTIOCTPUPYIOLTUE BIUSHUE
MOTPENIHOCTHU PACIIONIOKEHHSI 00padaThIBaeMO OBEPXHOCTH
OTHOCHUTEJIPHO TEXHOJOTHYECKUX 0a3 Ha BETUYUHY MUHUMAIBHOTO MIPUITYyCKa
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Ha puc. 6.21, 6 npencraBineHa cxema MOApPE3KH TOPLA 3arO0TOBKHU, KOTO-
pBIl HEMEPIICHIUKYIISIPEH €€ OCH, UCIIOIb3YyeMOW B KaueCTBE TEXHOJIOTHYe-
ckoi 0a3bl. M3MepeHne pazmepa A, ; 3arOTOBKH OCYIIECTBIISETCS IITaHIEH-
uupkysneM. [1o3ToMy morpemHocTb pactoioKeHHs] TOpLia OTHOCUTEIBHO OCHU
3arOTOBKM P, = HE BOHCT B JOIYCK HA pasMep 4; | U JOIKHA OBITH BKIFOYC-

Ha B MUHUMAJIbHBIN MPUITYCK HA MOAPE3KY 3TOr0 TOPLA.

5. lloepewnocms  ycmano6ku 3a20moeKu Ha 6bINOIHAEMOM Hnepexooe
(onepayuu) €, .

Ha puc. 6.22, a noka3zana cxema 00TauyMBaHUsS 3arOTOBKH, YCTAHOBJICH-

HOM B TPEXKYJayKOBOM IarpoHe. Ha omepanny BO3HHMKAaeT MOIPEIIHOCTb
YCTaHOBKHM 3arOTOBKH B Pa/{MaJbHOM HAIIPABICHUH €, , PABHAs MOrPEIIHOCTH

3akpemieHus €, . Kak ciaexyer u3 cxemsl, AJI MOTy4eHUs IpU 00TauMBaHUU
3aroToBKM quamerpoM [I; ee nuamerp nepen 3TuM JI; | DOJIKEH COCTABIAThH
I[l—l = I[l +283i .

Takum 06pa3oM, HOTPEIIHOCTh 3aKPETIEHHs 3aTOTOBKH JOKHA KOMIIEHCUPO-
BaTbCA COCTAaBISAIOIIEH MHHUMAJIbHOIO NpPUIyCKa Ha OOTauMBaHHE, paB-
HOU 2¢, .

1

N
N

N 1|
o 2 I
%

1l

Puc. 6.22. CxeMbl 00pabOTKH 3arOTOBOK, WILTIOCTPUPYIOLIUE BIUSHUE
MOTPENIHOCTEN UX YCTAHOBKHU HA BEIMYUHY
MUHUMAaJIBHOTO MPUITYCKa
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Ha puc. 6.22, 6 nana cxema 00TauMBaHMS BTYJKH, YCTAaHOBJICHHOW Ha
KECTKON UIMHAPUYECKOH onpaBke. Ha onepannn nMeeT MecTo MOrpenrHocThb
YCTQHOBKH BTYJKH B PaJWalbHOM HAIpPAaBICHUM €, , PaBHAS MOIPCLIHOCTH

1

OasupoBanus €5 . U3 puc. 6.22, 6 BUAHO, YTO AJs MOJIYy4YEHHs IIPU 00TaYUBa-

HUU Hapy>KHOW NOBEPXHOCTH BTYJIKM AUaMeTpoM /I, nuamerp 3TOH IOBEpX-

HOCTH 110 oO0TaunBanus Jl;_;, MO KpaliHeil Mepe, NOJIKEH OBbITh
iy =H; +2¢,,

T. €. IOTPEIIHOCTh 0a3MpPOBaHUSA JOJKHA OBITh KOMIEHCUPOBAHA COCTABIISAIO-
mel 2&;, MUHHMAJIBHOIO IIPUITYCKa Ha 00TauMBaHHUE.
1

[Ipu pacyere MUHMMAJIBHOIO MpPHUIyCKa Ha OOpabOTKYy IJIOCKOCTH IIO-
IPEIIHOCTh YCTAHOBKU HE CIIEAYEeT BKIIOUATh B €r0 BEIWYHHY, TaK KaK 3Ta MO-
TPEIIHOCTH BXOAMT B JIOMYCK HA COOTBETCTBYIOIINI TEXHOJIOTUYECKHUI pazMep.

Horpewroctn p, ¥ p,  SBIAIOTCS BEKTOPHBIMU BenMuuHamu. Mx

CYMMY p,_; IPUHATO Ha3bIBaTh MPOCTPAHCTBEHHBIM OTKJIOHEHUEM 00padaThl-

BAa€MOU ITIOBEPXHOCTH.
J1JIs IOBEpXHOCTEH BpallleHHs HAlpaBJICHUE BEKTOPOB p, M p,  HEH3-

BecTHO. Hanbornee BEpOSATHBIM SIBISETCS PACHOJIOKEHUE ITHUX BEKTOPOB IO
IPSMBIM YTJIOM JIPYT K APYTY, MO3TOMY UX CYMMHUPYIOT IO IPaBUIIy KBajpar-

HOT'O KOpHﬂ, T. €.
2 2
Pi-1= \/pfbi.l +pPi-1 :

JIns IITOCKOCTEN 3TH BEKTOPBI KOJUTMHEAPHBI. [ToaToMy
1= + .
Pi-1 p(bi-l ppi-l
HorpemHocTs yCTaHOBKY Ha BBIIOJIHACMOM IEPeXofe &, (AUl HOBEpX-

HOCTEH BpalleHus) 0ObIYHO PACCUUTHIBAETCS O opmyJie

_ 2,2
€y =4/€, T&5 ,

ra€ € , €, — INOIPCIIHOCTHU 0a3upoBaHUS U 3aKPEIUICHUSA Ha 3TOM IIe €Xozac.
6l 3[

[Ipruem ciienyetr UMETh BBUAY, YTO B MOTPEIIHOCTD 3aKPEIUICHUS, KaK IIPaBH-
710, BXOJIUT ¥ MOTPEUIHOCTh MPUCTIOCOOTIEHNUS, KOTOPYIO TPYJIHO BBIACIUTH KaK
CaMOCTOSITEJIbHYIO BEJIMUUHY.
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HpOCTpaHCTBCHHBIG OTKJIIOHCHUA O6pa6aTBIBaCMOﬁ IIOBEPXHOCTHU P; | U

IMOrp€IIHOCT YCTAHOBKH & TAKIKC SBJIAIOTCSA BEKTOPHBIMHU BCIHMYHMHAMHU U

Yi
UX TaK)K€ CYMMHUPYIOT 1O MPABUITY KBaJIPaTHOTO KOPHSI.
Ha ocHoBe BbllIe U37105KEHHOTO (POPMYJIBI AJI ONpEeIeHUS MUHUMAIIb-
HOT'O IIPUITYCKA Ha 00pabOTKy MOTYT OBbITh 3allMCaHbI B CJIEIYIOLIEM BUJIE:
® [IPUIYCK Ha AMAMETP IpHU 00pabOTKe MOBEPXHOCTEN BpaIlCHUS

Zimin = Z(Rzi—l +h o+ \lpiz—l + gi ) 5

® NIPUIIYCK Ha 0OpabOTKY INIOCKOCTH

Zimin = RZ;_ ) + iy + ;.

B 4acTHBIX ciydasx 5Tv GpOopMyJbl ynpomawres. Tak, npu o0TaudBaHUH
WIMHAPUYECKONW MOBEPXHOCTU 3arOTOBKH, YCTAHOBIEHHOW B LIEHTPAX, IIO-
IPELIHOCTH YCTAHOBKU MOXKET OBITH IPUHATA PABHOM Hy/Ir0. [Ipunyck Ha qua-

METP B 9TOM ClIydae Onpenenurcs no popmyine
=2(Rz;_ +hi_ +piy)-
IIpyn pa3BepTbIBAaHMM OTBEPCTHUM IUIABAIOLIECH PA3BEPTKOU IIOCIECHHAA CaMO-

YCTaHaBIMBAECTCS IO OTBEPCTHIO. BeiencTBue 3TOro MpoOCTPaHCTBEHHOE OT-
KJIOHEHHE 00pabaTbIBaEMOro OTBEPCTHS P,;_; U MOTPEIIHOCTh YCTAHOBKH 3aro-

Zimin

TOBKH 8yA HC CJICAYCT BKJIIOYAaTh B COCTaB MUHHNMAJILHOT'O IIPUITYCKaA. Ero 3Ha-

yeHue (MpUMycK Ha TUAMETP) COCTABUT
=2(Rz; | +h_y).

[Ipunyck Ha MOAUPOBAHUE MJIOCKOCTH, KOTOPOE BBIMOIHSIOT 3JACTUYHBIM a0-
Pa3UBHBIM HMHCTPYMEHTOM U HCMOJB3YIOT TOJILKO AJisi OOeCleueHus Majoil
IIEPOXOBATOCTH,

Zimin

z :RZi—l‘

[Toutn Bce cocTaBisONIME MUHUMAIBLHOTO MpPUIIyCKa Ha 00paboOTKy

imin

HaxoJSIT C TMOMOIIbID HOPMATHUBHO-CIIPABOYHBIX MAaTEPHUAJIOB; IMOTIPEIIHOCTD
0a3upoBaHUs ONPEIENACTCS PACUETOM.

6.9.3. Pacuer TexHOJI0rH4YeCcKNX pasMepoB

I/ICXOI[HBIMI/I JaHHBIMHU I pacdCTa TCXHOJOIMYCCKHX pPasMCpOB ABJIA-
OTCA: 4CPTCIK ACTAIN, BHUIO HCXOI{HOﬁ 3aroTOBKH, TEXHOJOTMYECKHUM Impounecc
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M3TOTOBJICHUS JETalH, 3HAYCHHs JOIMYCKOB HAa TEXHOJOTMYECKHE pa3Mephbl U
MUHUMAaJIbHBIX TPUIYCKOB Ha 00paboTKY.
Pacuer B 001ieM ciydyae mpou3BOIUTCS U3 YCIOBHM obecrieueHus :
® MUHUMAJBHBIX IPUITYCKOB HAa 00pabOTKY;
® KOHCTPYKTOPCKHX pa3MepoB, HEMOCPEACTBEHHO HE BBIJICP)KHBaE-
MBIX TPU U3TOTOBJICHUU JCTAIH.

Pacder TeXHOTOTHYECKUX Pa3MEPOB MOXKET BBIMTOJIHATHCS METOJOM MaK-
CUMyMa-MUHHUMYMa W BEPOATHOCTHBIM METOAOM. MeToq MakcuMyma-
MUHUMYMa PEKOMEHAYETCSl UCIOJIb30BaTh AJII TEXHOJOTHYECKUX Pa3MEpPHBIX
Herne ¢ 4YHCIOM COCTaBISIOIIMX 3BEHBEB (TEXHOJIOIMYECKHX pPa3MepoOB)
n+ p <3, BEpOATHOCTHBIA METOJ — IPHU 11+ p =4.

6.9.3.1. 3axayu pacyera TeXHOJIOTMYECKHX Pa3MEpPOB

PaccMoTpuM penieHue 3a1ay, BOSHUKAIOMIMX MIPU pacueTe TEXHOJOoruye-
CKHX Pa3MEpOB.

3agaya pacuyera TeXHOJOIMYECKHX pPa3MepoB M3 YCJIOBHS olecrneve-
HHMSI MUHUMAJIBHOI'0 NPUIycKa HA o0padoTky. Ha puc. 6.23 nokasana npo-
CTEWIIasi TEXHOJOrnu4eckass pasmepHas nernb. COCTaBISIONIMMUA 3BEHbSIMU B
ATOM LIENU SABIISIOTCA pa3Mep 3aroTOBKU 10 00paboTku A, u ee pa3mep Mocie

00paboTku A, (BBIIOJHIAEMBIN pa3Mep), 3aMbIKAIOIUM 3BEHOM — IIPUITYCK Ha
00pabotky Z,. Ilpruem BeIMOIHIAEMBIN pasMep A, COBHANAET C KOHCTPYKTOP-
ckuM pasmepoMm K, mim HalinieH U3 paHee pacCMOTPEHHON TEXHOJIOIMYECKON

pa3MEPHOU IIECIH.

%
A,

e
A

Puc. 6.23. [Ipocreiiias TeXHONIOrMYECKas pa3MepHas
LENb C 3aMBIKAIOIIIM 3B€HOM — IIPHUITYCKOM

Takum 00pa3om, B paccMaTpUBa€MOM TEXHOJOTHUECKON pa3MepHO 1ienu
M3BECTHO HOMUHAIBHOE 3HAYEHUE U MPEETIbHbIE OTKIOHEHHS OJHOTO COCTaB-
JISIFOILETO 3BeHA (A), U3BECTEH JOIYCK BTOPOrO COCTaBIAIOIIETO 3BeHa (A, )
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U M3BCCTHO MHUHHMAJIBHOC 3HAYCHHUC 3aMbIKAIOIICTO 3BCHA — IIPUITYCKa Zl'

Tpebyercst onpenenuTs HOMHUHAJIBHOE 3HAYEHHE WU INPENEIbHBIE OTKIOHEHUS
COCTaBJIAIOIIETO 3BeHa A,. Takas 3amaya HE OTHOCUTCS HU K IPSAMOH, HU K

oOpaTHOM 3ajjaue TEOPUM Pa3MEPHBIX IENe U MOXKET ObITh Ha3BaHA CMeEIaH-
HOW.

Pemiennie 5Tolt 3amauM OOBIYHO BBIMOJHSETCS METOAOM MAaKCUMyMa-
MHUHHMYyMa C HUCIOJIb30BaHUEM crocoba cpennux 3HaueHui. CyTh pelieHus
COCTOUT B CJEAYIOLIEM.

1. Onpenensiercs cpeHee 3HAUEHUE COCTABISIIOILErO 3BeHa A (A =K))

AA +A A,

T=A+FAA =A +

c TAl
OTO0 3BEHO IPEACTABIACTCA B BUIE A| = ——.

2. Haxomutcs cpeHee 3HAYCHHE NIPUITYCKa Z| :

Zlc — Zlmin +Zlmax .
2
YuutbiBas, 4To
Zlmax = Zlmin + TAI +TA29

HOTY4YUM
TA, +TA,

2 .
3. IloacuMThIBaeTCs CpeaHee 3HaYEHUE 3BeHAa A,, KOTOPOE HaXOIUTCS

c _
Zl - Zlmin +

U3 YpaBHEHUS

Zy =A; - Af,

OTKyJa
S=AT+Zf.
TA,

3BEHO A, 3aIlMCBIBAETCS B BUJIE A; + 7

PaccmorpuMm pemienue enie oqHOW Pa3HOBUIHOCTU PACCMOTPEHHOU
3a/1a4u.

Ha puc. 6.24 n3obpakeHa TeXHOJIOTHYECKasi pa3MepHasi 1elb, 3aMbIKak0-
LIMM 3BEHOM KOTOPOM SABJIAETCS NPUIYCK Z,4, @ COCTABIAIOIIAMHY 3BEHbIMHU —

TEXHOJIOTHYECKHEe pa3smepbl A;...A,. Pazmepsl Ay u A, COBIAnarOT ¢ KOH-

282



cTpykTopckuMu pasmepamu K3 u Ky, pasmep A HaliieH U3 paHee paccMOT-
PEHHOM TEXHOJIOTMYECKON pa3MepHOW Lienu. M3BeCTHO MUHUMaIbHOE 3HaYe-
HUE NpUIlyCKa Z, W NpelernbHble OTKIOHEHUS pasMmepa A,. HyxHo ompene-
JIMTH €70 HOMMHAJIBHOE 3HaUYCHUE, UCIIO0JIb3Ysl METO MaKCUMyMa-MUHUMYMa.

(_
Z, A

e
[ 2 | A

1

- -
A4(A4:K4) I A3 (A3:Ki)

Puc. 6.24. Texnonorndeckas pa3MepHas LI€Ib
C 3aMBIKAIOLIUM 3BEHOM — IIPUITYCKOM

3ajaya pemaercs CIeIyromuM o0pa3oMm.
Haxomutcs nomyck pasmepa A,

TA, =AA, —AA,.

Omnpenensercs cpeHee 3HaAYCHUE IPUITYCKA Z 4 :
}’l+p
ST,

c __ i=1
Z4 - Z4min +T

I’Z+p
rie Y TA; — cymMMma JOMYCKOB COCTABISIONINX 3BEHBEB (TEXHOIOTMYECKUX

i=1
pa3MepoB) pa3MEepHOM IEIIH.
N3 ypaBHeHUA
C_ AC ¢ C C
HAXOJUTCS CPENHEE 3HAYCHHE pasmepa A, :
C _ AC ¢ ¢ ¢
HomunansHoe 3Ha4eHME pasmepa A, COCTaBUT:
A A, +A A, ©.1)
2
3amaya pacuera TeXHOJOrHYeCKMX pPa3MepoB U3 yCJOBHsS olecrneue-
HHSI KOHCTPYKTOPCKHX Pa3MepoB, HEMOCPEACTBEHHO He BblIEeP:KUBaeMbIX
NpH U3roToBJeHnH aeraau. Ha puc. 6.25 nana texHonorndeckas pazmepHas
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IeTIh, 3aMBIKAIOIIM 3BEHOM KOTOPOl ABIAETCS KOHCTpYKTOpckuit pasmep K.
B 3T0i1 menu W3BECTHBI HOMUHAJIBHBIE 3HAYECHHS U NMPEAEIbHBIE OTKIOHEHUS
COCTABJIIIONIMX 3BEHBEB (TEXHOJIOTMYECKUX pa3MepoB) A;, A3 u A, — pas-
Mep A, COBINAZAEeT ¢ KOHCTPYKTOPCKUM pPasMepoM, pasMepel A; U Aj
HalICHbl U3 paHee PACCMOTPEHHBIX TEXHOJIOTUYECKUX pa3MepHbIX Leneu. 13-
BECTEH JOINYyCK pasmepa A,. TpeOyercs HalWTH HOMHUHAJIBHOE 3HAYEHUE U

NpCACIbHBIC OTKIIOHCHHUSA 3TOI'0 TCXHOJOIMYCCKOI0 pasmcpa. Takas 3ajgada,
KOTOpas TakKKC OTHOCUTCS K CMGH.IH.HHOfI, HMCCT CIICAYIOIICC PCIICHUC.

e
A,

>| [>T il

=~

K

Puc. 6.25. Texnomornueckast pa3MepHas LeTb C 3aMbIKAIOIIUM
3BEHOM — KOHCTPYKTOPCKHM pa3MepoM

[IpoBepsieTcst BO3MOKHOCTh 00€CIEeUeHUsI CIPOEKTUPOBAHHBIM TEXHOJO-
TMYECKUM MPOLECCOM TpeOyeMOl TOUHOCTH KOHCTPYKTOPCKOIO pazMepa. ITo
NENAeTCs B CAMOM HayaJle pacdeTa TEXHOJIOTUYECKUX Pa3MEPOB.

[Ipu pacuere MeToqOM MaKCUMyMa-MUHHMyMa YCJIOBHUE oOecredeHus
TOYHOCTH KOHCTPYKTOPCKOT'O pa3Mepa 3aluChIBAETCA B BUJIE

}’l+p
TK> > TA,;. (6.2)
i=1

[Ipu pacuere BEpOSITHOCTHBIM METOJOM (B MPEANOJIOAKEHUA O HOPMAJlb-
HOM DAacIpeneleHuN TEXHOJIOIMYeCcKuX pasMmepoB U TA; = 6G) 310 ycioBue

MIPUHUMACT BU]

TK > (6.3)

Ecnu nepaBenctBa (6.2) uinu (6.3) BBIIOJIHSIOTCS, TO 3aT€M U3 YPaBHEHUS
(cM. puc. 6.25)

K= A+ AS —AS —AS
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HaXOJUTCS CpeIHEE 3HAUEHHUE TEXHOJIOTHYECKOTO pa3mepa A, :

C _ AC C ¢ [

A =A7+A;-A;-K".

DTOT pa3Mep 3auChIBA€TCS B BUJIE
TA
c 2
As+ 5

Ecnu yka3aHHble HEpaBEHCTBA HE BBINOJHAIOTCS, TO HEOOXOIUMO JIHOO
HECKOJIbKO YXXECTOUYUTH JIONYCKHM Ha TEXHOJIOTMYECKHE pa3Mephl (3TO moTpe-
OyeT 0oJiee YacThIX MOJHACTPOEK TEXHOJOTHUECKUX CUCTEM), TMO0 BHECTH He-
KOTOpbIE€ KOPPEKTUPOBKH B TEXHOJIOTMYECKUI MPOLIECC U3TOTOBIEHUS JIETAIH,
HalpuMep, U3MEHUTh TEXHOJIOTMYeCcKue 0a3bl U (UJM) BBECTH B HEro JOMOJ-

HUTEJIBHBIE MTEPEXO/IBI.
[Ipy HE0OXOIMMOCTH TepecueTa HOMUHAIBHBIX 3HAYEHU TEeXHOJOrnye-

CKHX pa3MepoB (C MX CpeIHUX 3HAYCHHII) CIIETyeT BOCIOIL30BATHCS COOTHO-
menueM (6.1).

6.9.3.2. MeToauka pacyeTa TeXHOJIOrH4EeCKHX pa3MepoB
bonee mogpoOHO METOAMKY pacueTa TEXHOJOTMYECKHX Pa3MEpoB pac-
CMOTPUM Ha KOHKPETHOM IpuMepe. B kauecTBe Takoro mpumepa BO3bMEM
TE€XHOJOTUYECKUN NPOLIECC U3TOTOBJIEHUSI BTYJIKH, 3CKU3 KOTOPOH NpPHUBENEH
Ha puc. 6.26. Brynka nosry4aeTcsi U3 Kpyrjoro rnpokara oObIYHOM TOYHOCTH.
TexHONOrn4eckuii Mmpoluecc €€ M3rOTOBIEHHS C YCJIOBHBIM 00O3HAaUYE€HHEM
TEXHOJOTHYECKUX pa3MePOB IPECTaBICH B Ta0mI. 6.7.

#10,03]5] \/Rz40 (v)

1+0,4x45° | [#10,03[A] &
3 hacku || )
| ¢ t Yy | Ral,25 ) @
] : )
< f & [ :
T Q1205026 ——T | &
Q| ] ~\ Ral 25| yv&
) ] A
‘ Ji0s [ 2+0,4x45°
- 2 dacku
\/Ral,25
< 344031
4 4070‘39

Puc. 6.26. Dckus Brynku (crans HIX15, HRC 60...63)
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Tabmuma 6.7

Conepxanue
NEepexo0B

[lenTpoBaTh
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[IpomonpHBIE TEXHOIOTUYECKUE pa3Mephl 0003Ha4YeHBI OyKBOW A, nua-
MeTpalibHble — OykBOi /[ ¢ cooTBeTCTBYyrOMMMU MHAEKcaMu. HanmoMHuM, 4To
nepBas uudpa HHIEKCA TEXHOJOTMYECKOI0 pa3Mepa COOTBETCTBYET HOMEPY
orepanuu, Npy BHIIOJIHEHUH KOTOPOM MOJIydaeTcsl 3TOT pa3Mmep, a BTopas —
HOMEPY Mepexoa WK MOPsSIKOBOMY HOMEDPY pa3Mmepa.

TexHnonoruyeckuit npouecc (cM. Tadm. 6.7) COAEPKUT TEPMUUECKYIO OIe-
panuio, U3MEHEHUEM pa3MEpPOB 3arOTOBKHU IMPHU OCYIIECTBIEHUU KOTOPOU Oy-
JieM npeHeOperars.

CHavana, Kak MpPaBWJIO, PACCUMTHIBAIOTCS AHAMETpajbHbIC, a 3aTeM —
MIPOJIOJIbHBIE TEXHOJOTHYECKHE pa3Mephl. Takol MOpsAI0OK pacyeTa MpOAUKTO-
BaH TE€M, YTO 00pabOTKa MOBEPXHOCTEH BpaleHUS] MOXKET COMPOBOXKIATHCA
M3MEHEHUEM IPOJOJIbHBIX Pa3MEPOB 3arOTOBKH.

Pacyer 1MamMeTpasbHBIX TEXHOJOTHYECKHX pa3MepoB. B paccmarpu-
BAa€MOM IIPUMEPE 3TOT PACUET, KAK U B OOJIBIIUHCTBE CIy4aeB, IPOU3BOAUTCS
U3 ycJaoBHUsl oOecleueHuss MUHUMAIbHBIX MPUIYCKOB Ha 00paboTKy. Pacuet
BBITNIOJHAETCA METOJIOM MAaKCUMyMa-MHUHUMyMa C HMCIOJb30BaHUEM crocoba
CpEIHUX 3HAYCHUU.

Jlist pacdeTa COCTaBIISIFOTCS pa3MEPHbIE CXEMBbl TEXHOJOTMYECKUX Maplil-
pPYTOB 00pabOTKM MOBEPXHOCTEN BpallleHUs BTYJIKH, TOKa3aHHbIE HA puC. 6.27.
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Puc. 6.27. PazmepHbie cXeMbl TEXHOJIOTHUECKUX MapIIPyTOB
00pabOTKH MOBEPXHOCTEH BpAIIEHUS BTYJIKH:

a — HapyxHou J40_g 39; 6 — HapyxHOM D300 33; 6 — OTBEPCTHS 251470027
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Ha cxemax OykBoit K c¢ OykBeHHO-IIM(POBBEIM HMHIAEKCOM 0003HAYCHBI JHA-
MeTpajbHble KOHCTPYKTOpPCKHE pa3Mmepbl (OykBa | B MHAEKCE O03HayaeT, yTo

KOHCTPYKTOPCKHMI pa3Mep SBISETCS AMAMETpPajbHBIM, LH(pa O3HAYaeT €ero
MOpsAAKOBBIA HOMED). BykBoii Z ¢ OyKBeHHO-IIM(PPOBBIM HHIEKCOM TOUMEHO-
BaHbI Npumycku (OykBa /[ B mHIEKCEe 03HAYaET, YTO ATO MPUITYCK HA TUAMETP,

uu@dpa COOTBETCTBYET UHAECKCY JUAMETPATIBHOIO TEXHOJOTMYECKOI0 pa3Mepa,
MpU TIOJYYEHUH KOTOPOTO YJajsieTcs 3TOT MPUITYcK). B ckoOkax ykazaHbl
OTpeJIeJICHHbIC paHee JOMYCKU WK MPeAe/ibHbIE OTKIOHEHUS AUaMeTPaTbHbIX
TEXHOJIOTHYECKUX PA3MEPOB, a TAKKE 3HAUCHUSI MUHUMAJIbHBIX MPUITYCKOB.
Pacuem ouamempa npoxama. JIns onpenenenus nuamerpa npokata ()

HEOOXOIUMO PAacCMOTPETh TEXHOJIOTMYECKYIO pasMepHyro nenb g, s,
Zy5 (puc. 6.27, a). B 9T0# €11 U3BECTHO: MOJHOCTHIO COCTABISOIIEE 3BEHO
s ([ 5 =Ky, ), IpenenbHbie OTKIOHCHHS COCTABISIONIEro 3BeHa [ 1 Mu-
HUMAJIbHOE 3HAYECHUE 3aMBIKAIOIIET0 3BeHa — MPUITyCKa Zp, 5. HyxHOo HaliTh
HOMUHAJIbHOE 3HaueHue 3BeHa [l,. Pemenne Takoi 3amaym ObLIO pa3oOpaHO
BblIIE. B COOTBETCTBUHU C 3TUM PELIEHUEM HAXOJIUM CPEJHEEe 3HaUECHUE 3BEHA
His:

:40+0—0,39

is=Hs+

3BeHO [l 5 3anmceiBaercs B Buae M; 5= 39,805 + 0,195 (mm).

AJ s+ A s =39,805 (Mm)
2 ’ |

Omnpenensercsa gomyck 3BeHa [l :
TH,=A4,-A,14,=0,4—-(-0,7)=L1 (mm).
Haxomutes cpezsee 3Ha4eHue NPHUITyCKa Z ) s

T
Znis=Zn1 smin Hl's; o _ 1,6 +% = 2,345 (Mm).

[ToncuuTeIBaeTCs cpeqHee 3HaYeHUE 3BeHa [] ()
o =075+ qu.s =39,805 + 2,345 =42,15 (Mmm).
ITo popmyne (3.6) BeIUMCIIAETCS HOMUHAIBHOE 3HaueHUe 3BeHa [l :

A ; Al _ 42.15 _L;OJ =42.3 (Mm).

I[o:I[(C)_
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Takum oOpa3om, pacdeTHOE 3HAUEHUE OTOrO0 3BEHA COCTABIISIET
+0,4 . +0,4
42,3_0’7 MM. Beibupaem mpokar auamerpoM Mo = 43_0’7 MM. PakTH4YeECKOE

3HA4YCHHE NpuUIycka Zjy; 5 Oyner

_ 4210,4 _ ~+0,79
Zzu.sq) = I[oq) - ﬂ1.5_43_0,7—40—0,39 = 3_0,7 (MM).
Pacuem mexnono2uueckux pazmepos npu oopabomxe HapyiICHOU NOGepx-
nocmu & 30_g o33 mm. CHavana u3 pasmeproit uenu 4, s, Zpsg

(puc. 6.27, 6), B kotopoii [s ; =Ky,, naxogum [1; ¢. Jlist aToro onpenessem

A5 =Ms, + Ao/l s ; Aulls) _ 30+ 9-0.03_ 29,9835 (Mm).
3aTeM HaxoIUM
T T
ZE[S.I = Z[[S,]min + I[L6 i I[5.1 = 092 + M;OM = 092965 (MM)

U BBIYUCIIAEM
M6 =151+ Zys1 =29,9835+0,2965 = 30,28 (Mm).
3BeHO [l ¢ 3anmceiBaeM B BUuae [ ¢ = 30,28+ 0,08 Mm.
Harnee mepexoanm k paccMoTpeHunto pasmeproi uenu [y 4, N6, Zp16

(cMm. puc. 3.13, 6) 1 U3 Hee aHAaNOrMYHBIM 00pa3oMm HaxoauM [l; 4. it aToro

onpeznenseM
T4+ TH ¢

=05+ =0,775 (M)

0,39+0,16
Zf[m = Z;[1.6min #

U IMOACUYHUTBIBAEM
54 =I5 6 + 251 6 = 30,28 +0,775 = 31,055 (Mm).

Taxum o6paszom, nomyuum 1, ,= 31,055+ 0,195 mm.

Tak kak Ajs pa3MepoB BajOB, MOJy4aeMbIX MEXaHUYECKOW o0paboT-
KO, B KaueCTBE HOMHHAJIBHOIO MPHUHAITO HUCHOJIb30BATh HAMOOJBIIHI pe-
JIeNbHBIA  pa3Mep, TO OKoHYaTenbHo 3anuimiem [l ¢= 3036_g1s MM u

ﬂ1.4 =3 1,25_0’39 MM.

Tenepr HalieM npumyck (Hamyck) Ha dyepHoBoe ToueHue. OH ompene-
JUTCS U3 pa3MEpHOM Ienu, MOoKa3aHHOW Ha puc. 6.28. Pemras oOpaTHyro 3aj1a-
4y JUIS 3TOW pa3MEPHOM LEMH, MOIYUYHUM:
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Zma=Hogp —111.4=43i8’,‘7‘—31925—0,39 =1 1,75t82;9 (Mm).

Puc. 6.28. Texnomornueckasi pa3MepHas LIeTlb

I[o(p

C 3aMBIKAIOLIMM 3BEHOM — IPHUITYCKOM Z 14 |

HIA

CHatHe cToab OONBIIOro MPUITyCKa (HaIlycKa) Ha OJHON MO3UIMU TOKap-
HO-PEBOJIbBEPHOU omnepanuu (cM. Tabi. 6.7) sBAseTCA 3aTPYIHUTEIbHBIM; JIJIS
€ro yAaJeHus B 3TOW onepauuyd HEoOXOAMMO MO KpalHEH Mepe MperycMoT-
peTh eme oaHy nosuuuto. [Ipunycku (Hamycku), CHUIMaeMble€ B 3TUX JIBYX I10-
3ULMSX LETECO00PA3HO MPUHATH OJMHAKOBBIMHU.

Pacuem mexnonocuueckux pasmepoe npu obpabomke omeepcmus
@1479927 . Haunnaem pacuer ¢ paccMOTpeHus pasMepHou nemnu [ 3,
Ha1, Zna1 (puc. 6.27, 6), B koTopoii [4 1 =K. U3 ykasaHHO# uenu Haxo-

auM J1; 3. C 3TOH 1IENBI0 OICYUTHIBAEM

IE =], + Ay, ‘; Ay, :14+%: 14,0135 (Mm).
OnpenensieM
T T
25[4.1 :ZZ[4.1min + My +THy, :O,16+L20’027=0,2285 (MM)

Y BBIYUCIIIEM
Hy3=141—Z5,, =14,0135-0,2285=13,785 (mm).
B nrore umeem I, ;= 13,785 + 0,055 mm.
Hanee u3 pasmepnoii uentnt [ 5, Iy 3, Zy1 3 (puc. 3.13, 6), TO4HO TaK xe

HaxoauM /Jl; 5, T.€. HOJACUYHUTHIBAEM

TH + T

L4 =159 (Mm)

0,11+0,27
Zns = Z 11 3min +T

U OIpeIeIsieEM
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N5y =53~ 25 5 =13,785-1,59 =12,195 (Mm).

K,=40,,,
K;:2i0,4>(450 5 N K =1i0,4><450 K :34+0 31
K3 | Ke2H04x45°
> K=1404x45° | | |
\ /
A
o 9
" £
AN NN
\
A
AL 15| s A
1121314151 671718191101117 12 131141 | 718 A
11
'Zl.l
3 A ™
VWA Z]_3 A13
A, x45° A, x45°
- Al.zs . AI-SX450
A,
B V\M’Zl.'/ A1.9 |
2] A2.1
MWW= -
A, .x45°
A, x45°
- 23 = - A3_1=
Al As
7,1.,/2=0,148£0,048-\w Z,:,/2=0,148+0,048WW | |
A5.1 Au
[
M-Z,,,/2=0,114+0,034

MW
Zs

Puc. 6.29. PazmepHasi cxeMa TeXHOJIOIMYECKOTO MpoIiecca
M3TOTOBJIEHUS BTYJIKH (MPOAOJIbHOE HAIPABIICHUE)
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Taxkum oOpaszom, nomyunm II; ,= 12,195 £ 0,135 mm.

VYuuTtsiBasi, 4TO AJI1 pa3MEPOB OTBEPCTHH, POPMUPYEMBIX MEXaHUUECKON
00paboTKOW, B KauecTBE HOMHUHAJIBHOIO NPHUHATO OpaTh HAMMEHBIIHMM Mpe-

JENbHBIN pasMep, 3anumem: [ 3= 13,73+0’11 MM H I[1‘2=12,06+0’27 MM.

HomunanbHoe 3HaueHue [l , 1enecooO0pa3HO OKPYIJIMTh, IPUHSAB OKOH-

2+0,27

yarenbHo [l ,=1 MM. OuYeBHUIHO, YTO 3TO IPUBEIET K HE3HAYUTEIbHO-

My YBEJIMYEHHMIO MPUITYCKA HAa 3€HKEPOBAHUE OTBEPCTUSA U SIBISETCS BIIOJHE
JOITYCTUMBIM.

Pacyer mnpoaoJBHBIX TeXHOJOrHYeckMX pasMmepoB. [l pacuera
CTPOUTCSl pa3MepHas CXeMa TEXHOJOTMYECKOro MpoLecca U3rOTOBICHUS BTYJI-
KM B TPOJIOJBLHOM HampaBieHuu (puc. 6.29) u rpad TEXHOJOTHMUECKUX pa3-
MepHbIX 1enei (puc. 6.30), obsieryaroninii uX BbISIBICHUE.

TexHonornyeckue pazMepHbie LENH, GOPMUPYIOLIUECS TPHU H3rOTOBJIE-
HUU BTYJIKH, [TOKa3aHbl Ha puc. 6.31. B kpyribix ckoOkax psaoMm ¢ o0o3Haye-
HUEM TEXHOJOTMYECKUX Pa3MEPOB yKa3aHbl AOMYCKU, 00ECIEYnBaEMbIE CIIPO-
€KTUPOBAHHBIM TEXHOJOTMYECKUM MPOLECCOM, a PAJIOM ¢ 0003HAYEHUEM TPU-
MyCKOB JaHbl UX MUHUMAaJIbHbIE 3HAUCHHUS.

HekoTopoii 0c00EHHOCTBIO TEXHOJIOTMYECKOIO MPOoLEcca ABISETCS TO, YTO
npyu IUTM(OBAHUKM HAPYKHOK MOBEpXHOCTH J30_( 933 MM M HLTM(POBAHUU OT-

BepcTust & 14+0:027

MM TIPOUCXOSIT U3MEHEHUSI TTPOOIBHBIX Pa3MEpPOB BTYJIKU
(pa3mepoB (acok). YkazaHHble U3MEHEHHs TpHu yrie (acok 45° MOTryT OBIThH
MIPUHSATHl PAaBHBIMU TIOJIOBUHE YyIAISEMbIX TMPH NUTU(GOBAHUM TPHUITYCKOB Ha

115.1/2 4 Zz[4.1

HOJIOTMYCCKUX Pa3MCPOB 3THU NPUITYCKH OAHOBPEMCHHO PACCMATPUBAIOTCA H

auametTp Z /2 (cm. puc. 6.29). Tlpu pacyeTe MpoaOTHHBIX TEX-

KaK M3BECTHBIC (33/1aHHBIC) TEXHOJIOTMIECKUE PasMephl. YUUTBIBAs, U4TO Z
=0,2965 £ 0,0965 mm u Z;, = 0,2285 £ 0,0685 MM, umeem (cMm. puc. 6.29 u
6.31) A, =A== Zy,/2=0,14825+0,04825~ 0,148 £ 0,048 (MmM) u
Ay =Z,,/2=0,11425 £ 0,03425 ~ 0,114 + 0,034 (Mm).

Kak BuaHO n3 puc. 6.31, 4uciao coCTaBASIOMNX 3BEHBEB B MOIABISIOMIEM
OOJIBIIMHCTBE TEXHOJOTHMUYECKUX pa3MEpPHBIX IENel He MPEBBbIINIACT JBYX, U
MOATOMY MX pacyeT OyJeM BECTH METOJAO0M MaKCUMyMa-MUHMMyMma. B TexHo-
JIOTUYECKOW pa3MepHOMN nenu Ne 7 4uciao COCTAaBISAIOUIMX 3BEHBEB PABHO 4e-
TBIPEM, U TIO3TOMY JUIsl €€ pacueTa OyJeM HCHOJb30BaTh BEPOATHOCTHBIM Me-
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Tox (B TMPEATNONOKCHHH O HOPMAJILHOM PACIPEACICHUH TEXHOJIOTHYCCKUX
pasmepoB u TA; = 60).

Puc. 6.30. I'pad TexHOIOTHYECKUX pa3MEPHBIX LETel, (POPMHUPYIOIIUXCS
MIPU U3TOTOBJICHUHU BTYJIKHU (TIPOIOJIFHOE HATIPABICHHE)

[lepen Hauanom pacuera TEXHOJOTHMUYECKUX PAa3MEPOB HEOOXOAMMO MPO-
aHAJIM3UPOBATH TEXHOJOTHYECKHUE pa3MEPHBIE LIETIH, 3aMbIKAIOLIIUMHU 3BEHBSIMHU
KOTOPBIX SIBJISIFOTCSI HETIOCPEJCTBEHHO HE BbIJEPKUBAEMble KOHCTPYKTOPCKUE
pa3Mepbl, U IPOBEPUTH BO3MOKHOCTh UX OOECIeUeHHUs ¢ TpeOyemMoull TOUYHO-
cThi0. TO ecTh MpU MCHOJIb30BAHMU METO/Ia MaKCMMyMa-MHUHUMyMa IpOBe-
PUTH BBITIOJHEHUE HEpaBeHCTBa (6.2), a MpU UCTOI30BAaHUU BEPOSTHOCTHOTO
MeToJ1a — HepaBeHCTBa (6.3).

Jns pazmepuoit tenu Ne 2 (cm. puc. 6.31)

TK, =0,62>0,5=0,3+02=TA, ;+TAs .
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Kl:40-0,39
Nel A.,(0,25)
K,=3440,31
Ne2 1 A0, AL03)

K,=20%0,26
Ne3 1 AL02),  AL0,15)

K4:3+0,4
Ned 1 AL02),  AL0.12)

K=2+04  As1=0,14810,048

Ne S A, (0,3)[0,6]
K=1+0,4
Ne 6 A,(0,3)

K7:1i0,4 . A5.1(072) \ A1.7(0>3)
1 I
Ne'7 A, (03) | A,(0,3)

', =0,148+0,048 K, =2+0,4
1
Ne 8 A, (0,3)[0,6]

A'4.1:0’148i0’048. K=1+0,4
|

Ne A,(0,3)[0.6]

Neo 10

Nell

Ne 12

Ne 13

Ne 14

Ne 15

Ne 16

Ne 17

A,(0,3)
Z,(0.,4)

YVYWWWWWWWVWWVN

Zl-3(0’4) A1.2(09 12)
e ——

Ai5(0,3)

Z,40,2) A, 0,3)
A,,(0,3)

A5(0.3)

Z,(0,25)  A,,(0,25)

AAAAAAAAAAA ]

Z,0,/2=0,11420,034
MWW

!
A 5.1

Z,5,/2=0,148+0,048

"
A 5.1

Z../2=0,148+0,048

1151

i

Puc. 6.31. TexHonoru4ueckue pasMepHbIe enu, GopMUPYIOIIUECs

IIPU U3TOTOBJIEHUU BTYJKHU (IIPOJIOJIbHOE HAPABJICHUE)
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Jlns pazmepHo# nenu Ne 3
TK;=0,52>0,35=0,15+0,2=TA; , + TA; .
Jns pasmepuoi nenu Ne 4
K4 =0,4>0,32=0,12+0,2=TA; g + TA5;.
Jns pasmepuoi nenu Ne 5
TK5 =0,8>0,396 =0,3+0,096 =TA, ; + TAS ;.

Jns pasmepHoi nenu No 7

TK, = 0,8 > 0,56 = /0,31 =/(0,3)% +(0,3)% +(0,3)? +(0,2) =

= \/(TA1.3)2 +(TA ) +(TA, ;) +(TAs, ).
s pasmepuon nenu Ne 8
TKg =0,8>0,396 =0,3+0,096 = TA| 5 + TA% ;.
Jns pasmepHoi nenu Ne 9
TKg9 =0,8> 0,368 =0,3+0,068 =TA| 4 + TA] 4.

Takum 00pa3oM, yOex1aeMcsl, YTO CIIPOEKTUPOBAHHBIA TEXHOJOTUYECKHI
npoiiecc Oyner obecreunBaTh TPEOYeMyH TOYHOCTh BCEX HEMOCPEICTBEHHO
HE BBIJICP)KUBAEMBIX KOHCTPYKTOPCKUX pa3MepoB. boisiee Toro, momycku Ha
TexHojorudeckue pasmepbl pacok TA;,, TA;s, TA,3; mnerecoobpaszHo
pacumputs ¢ 0,3 10 0,6 MM, YTO TO3BOJIUT CHU3UTH 3aTPaThl HA HACTPOUKY U
MOJHACTPONKY CTAaHKOB. 3HAUYEHUSI PACHIMPEHHBIX JOMYCKOB HA 3TH TEXHOJO-
TUYeCKHe pa3Mepbl MPUBEICHBI Ha puc. 6.31 oKkolI0 UX 0003HAYCHUN B KBaj-
paTHBIX CKOOKaXx.

Jlanee HYKHO pacCMOTPETH ABYX3BEHHbIE pasMepHblie Henu Ne 1 u Ne 6
(puc. 6.31). M3 ostux uemeir  umeeM A, =K, =40_y3y MM u

Ay, =Kg=1%0,4 Mmm.
3aTeM MOXKHO IEPEeUTH K aHAIN3y ABYX3BeHHBIX Hernel Ne 10 u 14. U3
nenu Ne 10 ompenensieM TEXHOJIOTMYECKMHM pa3Mep A, COBHAJAIOUIUN C
IPUITYCKOM Z |:
Al 1min = Z1.1min = 0,4 (MM);
Al lmax = Z1.1max T TA11= 0,4 40,3 =0,7 (Mm);
_ Apimin T ALimax _ 0,4+0,7

Al = 5 == 0,55 (mm).
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Tak kak pazmep A;; noay4aercs IpU MEeXaHHMYECKOW 0oOpabOTKe U He
OTHOCHUTCS HHM K OTBEPCTHUSIM, HHM K BajaM, TO B Ka4eCTBE €r0 HOMHUHAJIBHOIO
3HA4YEHMsI IPUHATO MCIOJIb30BaTh CPEIHEE 3HAUECHUE. Y UUTHIBAs 3TO, OKOHYA-
TEJNBHO 3anuieM A; ; = 0,55+ 0,15 mm.

AnanornyisiM o06pazom u3 uenu Ne 14 HaXoAMM TEXHOJIOTMYECKUU pa3-
Mep As |, COBIANAIOUIMK C TIPUILYCKOM Zs |:

AS.lmin = ZS.lmin: 092 (MM);

AS.lmax ZS 1max+TA51 0,2+0,2= 04(MM)
g 1 — ZSlmln + ZS.lmaX = 092 + 0,4 = 093 (MM)'
: o) 2

OxonyaTensHO moayunM As = 0,3 = 0,1 MM (pasmep HE OTHOCHUTCS HU K

OTBEPCTHUSIM, HH K Bajam).

[locne »TOro mnociaeAoBaTEbHO paccMaTpUBAEM pa3MEpHbIE LENu
(puc. 6.31) c OJHUM HEU3BECTHBIM TEXHOJOTMYECKUM PAa3MEPOM U, UCIIOJIb3YS
croco0 CpeHUX 3HAUYEHMI, B UTOT€ ONpE/eIieM €ro HOMUHAIbHOE 3HAYEHHE
Y TIpeIeNIbHbIE OTKJIOHEHUSI.

M3 nenn Ne 2 HaliieM TE€XHOJIOIMYECKHH pasmep Aj ;. g sToro mon-

CUUTBIBAEM €T0 CPETHEE 3HAUCHUE:
C C C — —
OxonyaTenbHO 3anumeM Aj ;= 33,7 £ 0,15 MM (pasMep He OTHOCHUTCS HU

K OTBEPCTHSIM, HU K BajaM).
M3 nenm Ne 3 aHanoruyHoO HalIeM TEXHOJIOIMYECKHH pasmep Asj ;. Ero

CpeaHee 3HAYCHUE COCTABUT:
C — —
OxonyatenpHo 3anumeM Aj = 19,7 + 0,075 mm (pasmep He OTHOCHUTCA

HU K OTBEPCTHUSIM, HU K BajiaM).
N3 nenn Ne 4 ompenenum TeXHOIOru4ecKku pasmep A g. Cpennee 3Ha-

YeHHE 3TOTO pa3Mepa OyJeT paBHO:
1s =Kj—AZ,=32-0,3=2,9 (mm).

Taxum ob6pasom, nomyunm A g= 2,9 + 0,06 mm. Tak kak 3TOT pasmep OT-

4+0,12

HOCHUTCSI K OTBEPCTHSIM, TO OKOHYATEIbHO A g = 2,8 MM.
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M3 nenm Ne 5 moacunMraeM TEXHOJIIOTMYECKUH pasMep A, 3. Ero cpennee

3HaYECHHUE COCTABUT:
S3=K$+(A%,)°=2+0,148 = 2,148 (Mm).
IIpensapurensHo 3anumem A, 5 = 2,148 £ 0,3 mm. Ilocne okpyriaenus

HOMHUHAJBHOTO 3HA4YCHUSA NMOIy4uM A, 3 = 2,15 + 0,3 MM (pasmep He OTHO-

CUTCS HU K OTBEPCTHUSIM, HU K BaJlaM).
M3 nenn Ne 8 Haliiem TexHONMOrudeckui pasmep A 5. Cpennee ero 3Ha-

YEHHE ONPEIECIIUTCS KaK
Als=Kg+AL,; =2+0,148 = 2,148 (Mm).
IIpensapurensno 3anumemM A s = 2,148 + 0,3 mMm. Ilociie okpyriaenus

HOMHMHAJIBHOTO 3Ha4eHus A s = 2,15 £ 0,3 MM (pasmep He OTHOCUTCA HHU K

OTBEPCTUSIM, HH K Bajam).
W3 nenn Ne 9 ompeznenuMm TeXHOIOrMYecKuil pasmep Aj 4. Ero cpennee

3HAYECHHUE HAUJETCA TaK:
Sa=K§+(AL) =1+0,114=1,114 (mm).
IIpensapurensno 3anmumem A; 4 = 1,114 + 0,3 mMm. Ilociie okpyrienus

HOMUHAJIBHOTO 3HaueHus npumeM A; 4 = 1,1 £ 0,3 MM (pa3Mep He OTHOCUTCH

HU K OTBEPCTHUSM, HU K BajiaM).
M3 nenn Ne 12 HalineM TeXHONIOrM4ecKHi pasmep Aj 3. [ng sToro cnep-

Ba IIOJACUHUTAEM
TA;;+TA;

Zi7 =2 7min + =02+

&20’3 =0,5 (Mm).

3areM ONpeesIuM CPEHEES 3HAYEHHUE ITOI0 TEXHOJIOTHYECKOr0 pa3sMepa
C C c _ —
1.3 = 1.7 _Zl7 - 33,7 - 0,5 - 33,2 (MM).
OxonyaTensHO mpuMeM A 3 = 33,2 0,15 MM (pa3Mep HE OTHOCUTCSA HU

K OTBEPCTUSIM, HU K BaJIaM).
N3 memm Ne 11 aHasormyHO HalAeM TEXHOJIOTMYECKUH pasmep A ,.

Onpenenum
TA, +TA;;

Z{3 =2 3min + =04+

—0’12; 03 _0.61 (am).
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Iloacuuraem
IIpensapurensuo 3anumeM Aj,= 32,59 £ 0,06 mm. Ilocne oxkpyrienus

HOMMHAJIbHOTO 3HAYEHUSA OKOHYATEIbHO NOIYyYMM Aj,= 32,6 = 0,06 mm

(pasmMep He OTHOCHUTCS HU K OTBEPCTHSM, HU K BaJlaM).
W3 nenn Ne 13 ompenenuM TEXHONOIMYECKHH pasmep A g. g oToro

moaCcuYnuTacM

TA| g +TA, 0,3+0,25

=0,25+

Z51 =25 \min + =0,525 (mm).

Haiinem cpennee 3HaueHue pasmepa A, |, KOTOPOE COCTABUT

AA, +AA,, 0-0,39

21=Ag + =40+

=39,805 (Mm).

[ToncunTaem cpenHee 3HaUCHHE pa3Mepa A g:
ATy =A5,+7Z5,=39,805+0,525=40,33 (Mm).

[MpeasapurensHo 3anumeM A 9= 40,33 + 0,15 mm. Tak Kak 3T0T pasmep

OTHOCHUTCS K BajaM, TO npumeMm A g =40,48_, 3 mm. Ilocne okpyrienus Ho-
MUHAQJIBHOT'O 3HAYE€HHsI OKOHYATEIBHO NOIydnuM A g =40,5_y 3 MM.

Hakonen, u3 nenu Ne 7 HaineM TEXHOJIOTMYeCKUH pasmep A 4. Ero

cpelnHee 3HaueHHue Oy/leT paBHO
l6 =K5+As+A],—A{;=1+0,3+0,3+33,7=1,8 (Mm).

OxonyatensHo npuMeM A = 1,8 £ 0,15 MM (pa3Mep He OTHOCHUTCS HU K
OTBEPCTHUSAM, HU K BaJlaM).

Kak cienyet u3 BbllIe U3J105KEHHOIO, ITOCJIE PA3MEPHOr0 aHaJIM3a B MPe.I-
BapUTEIbHBIA BApUAHT TEXHOJOTMYECKOIO IMPOIEcca MOXKET MOTPeOOBATHCS
BHECEHHE HEKOTOPBhIX M3MEHEHUH. Tak, B paCCMOTPEHHOM IMPUMEPE, KaK yiKe
YIOMHUHAJIOCh, B MEPBOM TOKAPHO-PEBOJBBEPHON Olepan 00TauYuBaHUE 3a-
rOTOBKH 110 J [1; , HEOOXOAMMO BBINIOJIHUTE HE 3a OJMH MEpeXoll, Kak B Impell-
BapUTEIbHOM BapUaHTE TEXHOJIOTMYECKOro Mpoiiecca (cM. Tabn. 6.7), a 3a aBa

nepexoaa. Jljas 3TOro Hy)XHO HCIIOJb30BaTh €I OJHY IO3HUIIMI0 TOKapHO-
PEBOJIbBEPHOI'O CTAHKA.
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6.10. OnpeaesieHne pe:KUMOB Pe3aHUsI 1 HOPM BpeMeHH

[Ipy Ha3HayeHUW MapamMeTpOB peXUMa pe3aHus YUYUTHIBAIOT BUJ oOpa-
OOTKH, TUI U pa3Mepbl MHCTPYMEHTA, MaTepHall €ro Pexyllel yacTh, MaTepu-
aJ 3aroTOBKM, THUII U COCTOSIHME cTaHKa. [Ipu 3Tom mpenmonaraercs, 4yTo WH-
CTPYMEHT UMEET ONTUMAJIbHbIE TEOMETPUUECKUE MTapaMETPBHI.

PacueT mapameTpoB pexrMa pe3aHusl IPUMEHUTEIbHO K TOUYEHHUIO BEJeT-
Csl B CJeAYIOLIEN OCIe0BaTEIbHOCTH.

1. Omnpenensiercst riyouHa pezanusi ¢ (mm). Ee 3HaueHue crtpemsTcs
OPUHATH PABHOM MaKCHMaJIbHOMY MPUITYCKY Ha 00paboTky. [Ipu orpannuenu-
AX IO JKECTKOCTH TEXHOJOTUYECKON CUCTEMBI (JKECTKOCTH 3arOTOBKH) U MOIII-
HOCTH CTaHKa MPUITYCK YAAJISIOT 32 HECKOJIBKO pabounX XO0B.

2. Haxomutca momaya S (Mm/00). [lpu yepHOBOM TOUEHHMM MOaaya
MPUHUMAETCS MAaKCUMaJIbHO JTIONYCTUMOW MO MOIIHOCTH CTAaHKA, YKECTKOCTH
TE€XHOJIOTUYECKON CHUCTEMbl, INPOYHOCTH PEXKYILIEH IUIACTUHBI U JEp>KaBKH
pesua. [Ipyu 4nucTOBOM TOYEHHUH MOAAaYy BHIOMPAIOT B 3aBUCUMOCTH OT TpeOye-
MOi1 mepoxoBaTocTH. B 00oux ciyyasx BbIOOp MMOAAauM BBIIOJHAIOT MO PEKO-
MEHJALUsM U COTJIACYIOT C MACIOPTHBIMM JIaHHBIMU CTaHKA.

3. Ckopoctb pe3anust V' (M/MHH) HIpU HAPY>KHOM IPOJOJBbHOM U IOIe-
PEYHOM TOYEHHMHM U PACTAYMBAHUM PACCUMTHIBAIOT MO M3BECTHOM IMIUpHYE-
ckoi popmyre

r-—% g,
T"t*S”

[Tpu TOM mepuon croiikoct 1' (MUH) PEKYIIETO HHCTPYMEHTA BRIOMPAIOT TIO
COOTBETCTBYIOIIIMM HOPMATHUBaM.

ITo wmaiimeHHON CKOpOCTH V' OHNpenenstoT 4uciio OOOpOTOB MITTMHACIS
CTaHKa B MUHYTY
_ 1000V
 nd

3

n

b

rae d, — JuaMerp 3aroToBKM (MM). DTO YMCIIO COIVIACYIOT C MACHOPTHBIMU
JaHHBIMM CTaHKa. [Ipudem Qaxruaeckoe 4ncio 000poToB #,, GepyT Oirkaii-
IITUM MEHBIINM K 7 U 3aT€M OIPEACISIOT PaKTUIECKYIO0 CKOPOCTh PE3aHUS
nd,ny,
Vo =—7-.
1000
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4. OmpenemnsioT cocTapmsomue cunsl pesanust (£, P,, P,). Ux 3Hade-

Hus (A ) HaxomAaT 1Mo U3BeCTHOU (hopmyJie

P, =10C,"S"V"K,,.

Z,5X,

(3HaueHus mokaszatenei creneHed B (opmysax CKOPOCTH pe3aHUsi U COCTaB-
JISTFOIIMUX CUJTBI PE3aHUsI Pa3IUYHBI. )
5. OnpenensitoT MOIIHOCTh pe3aHus (KBT)

Py
1020-60

H&XOI{HT MOIIHOCTH Ha IIPUBOAC CTAHKA

rje 1 — K.ILJ. NPUBOJA, KOTOPBIM OepeTcsi Mo macnopry craHka. MoOIIHOCTH

Ha IMPUBOAC CTaHKa COIMOCTABIIACTCA C MOIHOCTBIO 3JICKTPOABUIATCIS IIPUBO-

Jla IIaBHOTO JBIOKeHUs cTaHka N.. Eciun N, > N, TO MOKHO CHH3UTb CKO-

CcT?
POCTh pe3aHus.

[Ip MHOrOMHCTpYMEHTHOI 00paboTKe, KOrja OJHOBPEMEHHO paboTaeT
HECKOJIbKO HHCTPYMEHTOB, TIEPUO/I CTOWKOCTH CIEAYET YBETUIUBATH IO CPaB-
HEHUIO C OJHOMHCTPYMEHTHON 00paboTKOil. DTO HEOOXOAUMO NeNiaTh U MpHU
MHOTOCTaHOYHOM OOCITY>KMBaHHH.

OpHEeHTUPOBOYHO MOXHO CUHMTATh, YTO MEPHOJ] CTOMKOCTH MPH MHOTO-
MHCTPYMEHTHOM 00paboTKe

TMI/I :TKTI/I’

" IIPpX1 MHOI'OCTaAHOYHOM O6CJ'IY)KI/IBaHI/II/I
T, MC T KTC s
rac T — CTOUKOCTH JJUMHUTHUPYOIICTO MHCTPYMCHTA, 1104 KOTOPBIM IIOHHUMACT-

Csl MUHCTPYMEHT, 00pabaThIBAIOIINI y4aCTOK HAWOOJBIIEro JuaMeTpa U JJIH-
Hbl; K, — K03(pQUIMEHT N3MEHEHHs NTepruoJa CTOMKOCTH IPY MHOTOMHCTPY-

MEHTHON 00paboTrke; K. — KO3(Q(UIUEHT U3MEHEHUs MEepUoJa CTOMKOCTH

IIPY MHOT'OCTAHOYHOM OOCITY’KUBaHUHU. 3HAYEHUS dTHX KOA(DPHUIIUCHTOB IIPH-
BeJeHbI B Ta0I. 6.8 1 6.9
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Tabmuna 6.8

Koagduyuenm usmenenus nepuooa cmoiikocmu K, 6 3agucumocmu

om ducia OOHOSPQMQHHO pa6omai0u;ux UHCMPYMEHRMOB

Uucno paboTtarommx 1 3 5 8 10 15
MHCTPYMEHTOB
Kr, 1 1,7 2 2,5 3 4

[Tpumeyanus: 1. [Ipu paBHOMEPHOH 3arpy3ke HHCTPYMEHTOB KOS(QOUUMEHT K YBEIHYH-

BaTh B 2 pasa.
2. Ilpu 3arpy3ke HHCTPYMEHTOB C OOJIBIION HEPABHOMEPHOCTBIO KO3(QdHUUMEHT K-

yMmeHbIaTh Ha 25-30 %.

Tabmuma 6.9

Kosgppuyuenm usmenenus nepuooa cmoiikocmu K, 6 3asucumocmu

om ducia 00H06p€M€HHO 06Cle9fC‘Z/l6’a€Mblx CmMAaHKoe6

Hueno obenyxusa- 1 2 3 4 5 6 | 7uGonee
CMbIX CTAHKOB
Kro 1.0 14 1,9 2.2 2,6 2,8 3,1

[Tpu mmudoBanuu napaMeTpsl pexrUMa pe3aHusi BEBIOUPAIOT MO PEKOMEH-
JalusM, COAEPKAIIMMCS B CIPABOYHOM JMTEpaType. MOIIHOCTh PacCUUTHI-
BAIOT M0 SMIUPUYECKUM POPMYJIaM.

Hopwmbl BpeMenn Ha omnepaunu 00pabOTKH pe3aHueM OMNPENesioT ¢ UC-
MOJIb30BaHUEM 3aBUCUMOCTEN, MPUBEACHHBIX B p. 1. OCHOBHOE BpeMsl HAXOIAT
o nepexonam. [Ipu mapanienbHOM BBINOJHEHUH MEPEXO0/I0B OCHOBHOE BpEMS
MPUHUMAIOT paBHbBIM Haubojee IUTEeNbHOMY Mepexony. BcmomorarenbHoe
BpEMsI ONPEAEISAIOT C MOMOLIBI0 HOPMATUBOB MO 3JIEMEHTAM, KOTOPBIE HE IIe-
PEKpBIBAIOTCS OCHOBHBIM BpeMeHeM. OcCTallbHble COCTaBIISIIOIIAE HOPMBI
IITYYHOT'O BPEMEHH OepyTCsl B MPOIIEHTaX OT OlepaTUBHOTO BpemeHu. [loaro-
TOBUTEIIbHO-3aKIIOUUTEIIBHOE BPEMSI HAXOAST IO HOPMATHBAM.

3Hasi coaepaHUE Omepanuii, Mo Tapu(pHO-KBATU(PUKAIMOHHBIM CIIpa-
BOYHMKAM YCTaHABIMBAIOT pa3psibl paboUuX.
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6.11. OnpenesieHne TEXHUKO-IKOHOMHYECKHUX MOKAa3aTeJIeil
TEXHOJIOTMYECKOro npoiecca

TexHonornyeckuii Mpouecc U3roTOBJICHUS AETaM MOXKET ObITh pa3pado-
TaH B HECKOJIbKAX BapUaHTaX, KOTOPbIE B TOW WM MHOW CTENEHU MOTYT OTJIM-
yaTbCcsl APYr OT Jpyra, HO oOecleyuBaThb BCE TEXHUYECKUE TpeOOBaHMS,
npenbsBisieMble K aetanu. s BpiOopa Hanbosee paloHaIbHOrO U3 3TUX Ba-
PUAHTOB HEOOXOJIMMO CPABHUTh UX TEXHUKO-DKOHOMHUYECKHE MOKA3aTENH.

Ha pannux cragusax pa3pabOTKH TEXHOJIOTMYECKOTO Mpoliecca HCHOJb-
3YIOT YaCTHBIE MOKA3ATEIIH.

[Ipu BBIOOpE METOJA MOJYYEHHS] UCXOJHOM 3aroTOBKU OMPEIENSIOT KO-
3¢ PuIMEeHTHI UCTIOTL30BaHUSI MaTepUaa

K., =mH/mH3,

rape m,, m,, — MaccChbl I€TAJIN U HCXOI[HOfI 3aroTOBKH. HpCI[HO‘-ITeHI/Ie oTHacT-

oo
csi merony, obecnednmBaromemy Oonbmui K. IIpy 5TOM NOICYMTBHIBAIOT

OKHJIaeMOE CHIDKCHHE MAaTepHUaJIOEMKOCTH BBIITYCKA JIeTaIeH
AM :(mM31 —-m_ . )N,

Hu3,

rac l’}’lI/131 , M — MAaCChl UCXOJHBIX 3daI'OTOBOK B CPABHUBACMBIX BaApHUAHTAX HX

u3s,
nostyueHusi; N — o0beM BBIITyCKa JIeTajeil.
Ha sTane pa3paboTKu TEXHOJIOTMYECKOTO IMpolecca U3rOTOBIEHUS JeTa-
JH ONPEAEIIAIOT KO3 PUIMEHT OCHOBHOIO BpeMeHH. Ero Haxondrt cieayromum
00pazoM:
e ISl ONlepanuu

nO :toi /tmi;

® JJIA BCCTO TCXHOJOTHMYCCKOIO IIpomHecca

rjae ¢ ; — OCHOBHOE M IITYYHOE BPEMs i -OU ONEpaLUK; 7 — YUCIIO OIepa-

0i° Z‘111
HI/Iﬁ B TCXHOJOIM4YCCKOM IIPpOLECCCC. LIGM BBIIIIC 3HAYCHHC T]O , TCM IIPOU3BOAU-

TCJIbHCC NCIIOJIB3YIOTCA CTAaHKU.
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Ha 3ToMm 3Tane Taxxke HaXoAT TPYLOEMKOCTh 00paOOTKH JeTann

m
T,= t-
i=1

B cepuiiHOM NpoM3BOACTBE MOACUUTHIBAIOT TPYAOEMKOCTh 00OpabOTKHU
[IapTHUU JeTajen

m m
Tn = nztmi + Ztmi ’
i=1 i=1
rac tn3i — HOATrOTOBUTCIBbHO-3aKIOYHUTCIBHOC BpPEMA i -oU OoIcpamnuu,

1 — YUCJIO JIETAJCH B MAPTHUMU.

Ha 3aBepiaromiemM stamne pa3padOTKU TEXHOJOTMYECKOTO Ipoliecca Mpo-
BOJSIT OIIEHKY €r0 BApUAHTOB IMYTEM CPABHEHUSI CEOECTOMMOCTH U3TOTOBJICHUS
JeTajen, OTPAXKAIOIIEH 3aTPAThl dKUBOTI'O U OBELIECTBICHHOIO TPYAA.

Ecnu B cpaBHHBaeMbIX BapHaHTaX TEXHOJOTMYECKOTO MpoLecca OMOJI-
HUTEJNIbHbIC KalUTAIbHBIE BIOXKEHUS (Hampumep, NpuoOpeTeHre HOBOTO 000-
pyZloBaHUs1) HE TPeOyeTCsl, TO SKOHOMUIO OMIPEACIISIOT 1Mo hopmyie

9:(C1 - CZ)Na

rae C;, C, — cebecTouMOoCTH AeTaleil, U3rOTaBIMBAEMbIX 110 CPABHUBAEMbIM

BapUaHTaM.

Ecnu peanusanus BapuaHTOB TEXHOJIOTMUECKOTO Ipolecca TpedyeT no-
MOJIHUTEJIBHBIX KalUTaIbHBIX BJIOKEHHUM, TO MOACUYUTHIBAIOT KOA(DPUIIUEHT
CpaBHUTENBbHOU 3PHEKTUBHOCTH

P G, -G,
2
K, - K,
rae C., C_ — ceOecTOMMOCTb F0JIOBOTO BBIITYCKA J€Talel 10 CPpaBHUBAEMbIM
r> Iy

BapuanTtaMm; K;, K, — JOIOJHUTEIbHBIC KAUTAJIBHBIC BIOKECHHS IO HUM. B
TOM ciiydae, ecnu £ > E, (E, — HOpMAaTuBHBIN KOd(uuueHT 3(pHeKTUBHO-

CTH, PaBHBIN 111 MamIMHOCTpoeHus 0,2) BhITOAHEE BTOPOU BaApUAHT TEXHOJIO-
ruueckoro npouecca. Ilpu E < E, a¢(deKkTuBHEE NEPBBIIA BapHAHT.

KOHTPOJIBHBIE BOITPOCBI
1. Kak kmaccupuuupyroTcsi TEXHOJIOTUUECKUE MPOLECCHI?
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2. KakoBa mocnefoBaTellbHOCTh pa3padOTKU €IMHUYHOTO TE€XHOJOrnye-
CKOr'0 MpoLecca U3roTOBJICHUS AETAIH?

3. Kak onpenensiercss TN IPOU3BOACTBA MPU pa3pabOTKe TEXHOIOTHYe-
CKOr'0 MpoLecca U3roTOBJICHUS AETAIH?

4. KakuM TpeOOBaHMSIM JOJDKHA YIOBJICTBOPSATH KOHCTPYKIUS JE€TAIIH
U1t 00ecredeHus] TEXHOJIOTMYHOCTH ?

5. Kaxkue pa3zmepsl AOKHBI OBITH YKa3aHbl HA YEpPTEXKe JETadl, HEKOTO-
pble OBEPXHOCTHU KOTOPOM HE mojBepratorcs oopadoTke?

6. Ot kakux (pakTOpOB 3aBUCUT BUJ U CIIOCOO MOTYYEHUSI UCXOAHOU 3a-
TOTOBKH?

7. KakuM TpeGoBaHMIM JOJDKHA YAOBIETBOPATH KOHCTPYKIUS UCXOTHOU
3arOTOBKH ISl 00ECIIEYEHHSI TEXHOJIOTUYHOCTH ?

8. UTO Takoe KOMIUIEKCHAs 3arOTOBKa?

9. HazoBuTe mpuHIUIIBI BEIOOpAa TEXHOJOTHUYECKUX 0a3 U TMOSICHUTE UX
CYIIHOCTb?

10.Ha uyto BiusieT BHIOOp TEXHOJOTHYECKUX 0a3 MPHU BBIMOJHEHUH MEp-
BOU orepanuu’?

11.Kak cnexyer BbmIOMpaTh TEXHOJOTHMUECKHUE Oa3bl sl BBIOJIHEHUS
MIEpBOI onepanuu?

12.Kak BbIOMpParOT MapmpyTbl 0OpabOTKH OTAENbHBIX MOBEPXHOCTEN Je-
Tanu?

13.Kak dhopmMupyioT onepanu TEXHOJIOTHYECKOTO Mpoliecca U3roTOBIe-
HUS AeTanu?

14. KakuMu cooOpaxeHUsIMH PYKOBOJCTBYIOTCS HpPHU BBIOOPE CTAHKOB,
MPUCIIOCOOJICHU 1 UHCTPYMEHTOB?

15.Kak paccuuThIBalOT MUHUMAaJIbHbIE TPUITYCKU HA 00paboTKy?

16.Kak onpenensror JOIMyCKU TEXHOJIOTHYECKUX Pa3MEPOB?

17.Kak BIHsSIET NOTPEHIHOCTh YCTAHOBKH 3arOTOBKHM HA JIOITYCKH TEXHO-
JIOTUYECKHUX pa3MepoB?

18.M13 Kakux yCIOBHI MNPOU3BOAMTCS PACUYET TEXHOJIOTUYECKHUX pa3Me-
poB?

19.KakoBa mocnenoBaTenpbHOCTh pacuera napaMeTpOB PEKHUMa PE3aHUs
MIpU YEPHOBOM M YUCTOBOM 00paboTKax?

20.Kak OLEeHHMBaIOT 3KOHOMUYECKYIO0 3 (PEKTUBHOCTH BAPUAHTOB TEXHO-
JIOTHYECKOTO ITPOLECCA U3TOTOBICHUS JETAJIN?
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7. OCHOBBI TEXHOJIOT UM CBOPKHA U3JIEJIUI

7.1. O6mme noJsioxkenus. Kinaccupukauusi coexuHeHui
COCTABHBIX YacTeil U31ejus U BUI0B cCOOPKH

COopka siBisieTcsl 3aBepILArOIMM 3TalloM MMPOU3BOACTBA MAIlIMH U B 3Ha-
YUTEJIbHONW Mepe ompejessieT ux KayecTBO. JlocTaTOuHO 3ampeccoBaTh MO-
IMIMITHUK KayeHUs ¢ HEeOOJBbIINMM MEePEeKOCOM WJIM ¢l1abo 3aTAHYThb Pe3bOOBOE
COeUHEeHHe, YTOObl HApYIIUTh HOPMAalbHYIO pabOThl MAalIMHBI M BBI3BATH
OBICTPBIN BBIXOJ] €€ U3 CTPOA.

COopka oOTIMYAETCS BBICOKOM TPYIOEMKOCTBIO, KOTOpas COCTABIISIET
npuMmepHo oT 20 10 50 % ot oOuielt TpyI0eMKOCTH M3rOTOBJIEHUS U3EIHIA.
OcHoBHas 4vacTh (50...55 %) ciecapHO-COOPOUYHBIX PaObOT MPEICTABISIET CO-
00i1 pyuHble paboThl, TpeOytomure O00NbIIUX GU3UIECKUX YCUIIUM U BBICOKOM
KBaIMPUKALMM pabouyMX; aBTOMATHU3UPOBAHO B HACTOSIIEE BPEMS JIHILIb
6...7 % ot obuero oobreMa cOOpouHbIX paboT. [lo3TOMY akTyanbHOH 3amaueit
MalIMHOCTPOEHUS SBJSETCA MEXaHU3ALMS U aBTOMATU3aLUsl COOPKH.

[lon mexnonocuueckum npoyeccom cOOpKku MOHUMAOT TEXHOJIOTMYECKUI
npolece, coAepKauluil AeMCTBUS O YCTaHOBKE M 00pPa30BaHMUIO COEIMHEHMM
COCTaBHBIX YaCTEW 3arOTOBKU WJIU U3JEIHS.

Cbopounoti onepayueii Ha3bIBAIOT TEXHOJOIMYECKYIO ONEpPALHI0 yCTa-
HOBKHM M 00pa30oBaHUsl COCAMHEHUU COCTABHBIX YacTel 3arOTOBKU WJIM HU3[e-
S

Ilo coxpaHeHHIO LIETOCTHOCTHU MPHU pa30oOpKe COETUHEHHS ACTIAT Ha pa3b-
emMHble U HepasvemHubvle. Pa300pka MepBbIX MPOUCXOAUT O€3 HApYIICHHS Iie-
JIOCTHOCTH COCTaBHBIX YacT€d W3JENus; NMpU pa30OpKe BTOPBIX 3Ta LEJIOCT-
HOCTb HApPYIIAETCS.

[Io BO3MOXHOCTH OTHOCHTEJIBHOI'O MEPEMELIEHUsT Pa3InyaroT 1oO08UdiC-
Hble U HenoOo8uUdICHble COEIMHEHNS. B MOJBMKHBIX COEIMHEHHSIX UMEETCS BO3-
MO>KHOCTb OTHOCHTEJIBHOI'O MEPEMEIICHHS] COCTABHBIX YacTeil U3enus; B He-
MOJIBUKHBIX COSAMHEHUAX TaKOW BO3MOKHOCTH HET.

ITo popme compsiraeMbIX MOBEPXHOCTEH BBIJACIAIOT CIEIYIOIIUE COCIH-
HEHUS: MI0CKoe, YUlUuHOpudyeckoe, KoHuYeckoe, cghepuueckoe, GUHMOBOE,
npogunvHoe.

ITo meTony 0Opa3oBaHus pa3au4arOT COEIHHEHUS: pe3b0osoe, KIUHOBOe,
wmugmoeoe, WNOHOYHOE, WIUYEBOe, CBAPHOE, NASAHOe, KIenauoe, KleeHoe,
¢ranyegoe, HunnenvHoe, wmyyepHoe, npeccogoe, hanvbyosanHoe, pazeaibyo-
8anHoe, KOMOUHUPOBAHHOE.

307



COopky mensT Ha y370BYI0 H o0mryto. [loa y3rom moHnMaroT cOOpOUHYIO
eIMHUILY, KOTOpasi MOXET COOMPATHCS OTJAEIBHO OT IPYTHMX COCTABHBIX YacTEH
W3JICNNS WA W3JIEJHs B 1I€JIOM W BBITIOJHATH OMpEACICHHYI0 (QYHKIIHIO B U3-
JeNAX OJHOTO HAa3HAYEHHUs TOJIHKO COBMECTHO C JAPYTUMHU COCTaBHBIMH Ya-
ctsmu. Ecnu cOopounas enuHuna o6i1agaeT MONMHON B3aMMO3aMEHSIEMOCTHIO,
BO3MOKHOCTBIO COOPKH OTJENBHO OT APYTUX COCTAaBHBIX YacTEH M3IETHs UIn
U3JICNHS B IIEJIOM U CIIOCOOHOCTBIO BBHITIOJIHATH OMpPEACICHHYI0 (QYHKIHIO B
W3JICIMN WM CaMOCTOSITEIBHO, TO €€ HA3bIBAIOT acpecamom. Hampumep, B aB-
TOMOOWIIE arperatom siBisieTcst apuratenb. COOpKa M3JeNnus WM ero COCTaB-
HOM YaCTH U3 arperatoB HOCUT HA3BAHUE azpecamHuoll.

ITo cranusaMm mpouecca BBIIEISAIOT:

® [IpeaBapUTEIBHYIO COOPKY;
® [IPOMEXKYTOUHYIO COOPKY;
e cOOpKY O]l CBApKY;

® OKOHYATEJbHYIO COOPKY.

lIpeosapumenvras coopka — 3T0 cOOpPKa 3arOTOBOK, COCTABHBIX YacTel
WM U3JEHS B 1IEJIOM, KOTOpPBIE B TIOCIENYIOUIeM moanexar pasdopke. [Ipen-
BapUTEIbHYIO COOPKY, HAallpHUMEp, MPOU3BOMAAT IJIA ONpPEACIICHUs pa3Mepa He-
MOJIBUYKHOTO KOMIIEHCATOpA.

lIpomesicymounasn coopka — 3TO cOOpKa 3aroTOBOK, BBIMIOJHSIEMAsl st
JanbHenIen ux coBMecTHOM oOpaboTku. Hanpumep, npomexyTounoi cOopke
MOJIBEPTAIOT KOPIYC PEAYKTOpa C KPBIIIKON JIi COBMECTHOW 0OpabOTKH OT-
BEPCTUN MOJ MOIIIUITHUKY, MPUJIETAIONINX K OTBEPCTUSAM IUIOCKOCTEH U Kpe-
MEKHBIX OTBEPCTUM JIJISI KPBIMICK O ITHUITHIKOB.

Cbopxa noo ceapky BBITIONHACTCA 17 MPHUAAaHUSA TPEOyeMOro B3aUMHOTO
MOJIO’KEHUSI COSAMHSIEMBIX €0 COCTaBHBIX YacTel M3/emHsl, KOTOPhIE yCTaHAB-
JHMBAIOT M 3aKPEIUISIOT B CHEIHATBHBIX TPUCIIOCOOICHHUSX.

Oxonuamenvhas cbopka — 3TO cOOpKa M3JEIHS WIM €r0 COCTAaBHOM 4a-
CTH, TIOCJIe KOTOPOH HE MPEAYCMOTPEHA UX MOCIEAyIomas pa3dopKka mpH U3ro-
TOBJICHHH.

OnHako, mMocie OKOHYATeIbHOW COOPKH KPYIHBIX, YHUKATHHBIX W3S
TSOKEJIOT0 MAIIMHOCTPOCHUSI (KPYITHBIC TTApPOBHIE U THIPABIMYECKUE TYpOUHBI,
METaJUIOPEKYIINE CTaHKH, MPECChI) UX YACTHYHO pa3OMparoT A TPAHCIOP-
TUPOBKH MOTPEOUTETIO.

[To MexaHM3au ¥ aBTOMATH3AIMU TIpoliecca cOOpKa JENHUTCS Ha pyu-
HYI0, MEXAHU3UPOBAHHYIO, A8MOMAMUIUPOBAHHYI0 U asmomamuyeckyro. 1lpu
aBTOMAaTU3UPOBAaHHONW COOpKE YNpaBiCHHE CPEICTBAMH TEXHOJIOTMYECKOTO
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OCHAIIICHUS BEIETCS YaCTUYHO Oe3 yJacTHus JIOJACH, MpU aBTOMAaTUYECKOW —
0€3 HEeMOCPEICTBEHHOTO yJaCTHs JIFOJICH.

K cOopke kpome coOCTBEeHHO COOPOUHBIX paOOT, HAMPABJICHHBIX Ha GOp-
MHUPOBAaHHE COCAMHEHUN COCTABHBIX YacTEH M3IEIHS, OTHOCAT U PSJl IPYTHUX.
Bunbl paboT, BBEIIOJHIEMBIX MPU COOPKE M3ACIUN, U UX TPYAOEMKOCTh Mpe/I-
CTaBJieHbI B Tab1. 7.1.

Buowl pabom, evinonnsemuvix npu coopke [7]

Tabmuna 7.1

V nenpHBIN Bec B 0011ei
TPYAOEMKOCTH cOOpKH, %o

Bug pabor Kpatkas xapaktepuctuka =
B MCJIIKOCCPUHNHOM B MaCCOBOM
[POU3BOJICTBE POU3BOJICTBE
PaboTel M0 mpUBEICHUIO IETaNe, a TaKKe
[loaroro- | MOKYNMHBIX WU3AENUNA B COCTOSIHUE, TpeOye-
BUTEIb- MO€ YCJIOBUSMHU COOPKH: JEKOHCEPBHPO- 5...7 8...10
HBIC BaHUE, MOIKa, COPTUPOBAHME Ha pazMep-
HBIE TPYIIBL, YKIAJIKa B Tapy U Jp.
PaboTel, cBA3aHHBIE C OOECIEYEHHUEM CO-
OMPaeMOCTH COCAMHEHUN W TEXHUYECKHX
IIpuro- o .
HOUHbIC TpeOOBaHMN K HUM: ONMJIMBAHHUE U 3a- 20...25 --
YHCTKa, MPUTHPKA, TOJUPOBaHUE, Iadpe-
HUE, CBEpJICHHE, pa3BepThIBAHNUE, TPABKA.
Cob- PaboTel 1o COC/IMHEHUIO JIBYX W 001b-
LIEr0 YHUCla JeTalel ¢ LEeNbl0 MOJy4eHus
CTBEHHO .
c60poH- cOOPOYHBIX €MHHULl M U3l OCHOBHOTO 44...47 70...75
HLle NMPOM3BOACTBA: CBHHYMBAHUEM, 3aIPeCco-
BbIBAaHMEM, KJICTIKOH M Jp.
PaGoTel, mpoBOAMMEIE B TIpoliecce cOOPKU
WIH TIOCTIe €€ OKOHYAHMSA C LIeIbI0 JOCTH-
Perynu- .
POBOUHBIC KEeHUs TpedyeMoi TOYHOCTH 1O B3aHMO- 7...9 6...7
pacIoioKeHUI0 JeTaieid B COOPOYHBIX
eIMHUIIAX U U3JICNINH.
PaboTsl, BhINOJIHSIEMBIE B Ipoliecce cOOp-
KA U TIOCJIEe €e OKOHYaHMS C IIeNIbI0 Mpo-
Kon- BEPKHU COOTBETCTBUS COOPOUHBIX €TUHHIL U 1012 2 10
TPOJbHbIE | U3AEIAMHA MapaMeTpaM, YCTAaHOBJIECHHBIM
YepTeIKOM U TEXHUYECKUMH YCIOBUSIMH Ha
cOOpKYy.
PaGotbl mo wacTuyHOU pazbopke codupae-
JleMoH- MOT0 M3JIeNIUs C 1IeJIbI0 MOArOTOBKH €ro K 6. 8 3 4
TaXKHbIE yIaKOBKE U TPAHCIIOPTUPOBKHU K MOTpeOU-

TCIIIO.
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7.2. OpranusaumoHHbie (popMbI COOPKH

OpranuszanuonHas ¢gopma cOOpPKU OmpenessseTcs] TATIOM MPOU3BOICTBA, a
Tak)ke rabapuraMu U Maccoil coOMpaemMbIX U3EIHM.

COopka nenuTcss Ha NOMOYHYI0 U HenomoyHylo. XapakTepHbIM JUIsl T1O-
TOYHOU COOPKU SBISETCS HEMPEPHIBHOE HIIN MEPUOTUIECKOE JIBIKEHUE COOM-
paeMbIX U3JIeNIUA WU pabounX-cOOPIIUKOB C COOIOJIEHUEM 3a/IaHHOTO TaKTa.
COopka, BbinonHsieMast 0e3 cOoOJII0ICHUSI ATUX YCIOBUM, OTHOCUTCS K HEMOTO-
YHOMU.

[Ipu cOopke u3nenue MOXKET OCTaBaThCsl Ha OJHOM MecTe (COOpOYHOM
CTEeHJIE, Ha TOJTy IIeXa) WM MepPeMeIlaThCsl MePHUOJUIYECKH WM HEMpPEPHIBHO,
HaIpuMep, ¢ MOMOIIBIO KOHBelepa. B mepBoM ciayyae cOOpKy Ha3BIBAIOT cma-
YUOHAPHOIL, BO BTOPOM — HOOBUINHCHOU.

Opranunzanmonnbsie GopMbl COOPKH YKPYITHEHHO MOXKHO TPEACTABHTH B
BUJIE CXEMbI, TOKa3aHHOW Ha puc. 7.1.

Co6opka

Hemorounas TloTounas

CranuoHapHas ITonsuxnas CranuoHnapHas IlogBmkHag

Puc. 7.1. Opranuzanmonusie GopMbl COOPKH

Henomounas cmayuonapuas coopka XapakTepu3yeTcss TeM, 4TO coOupa-
eMoe u3/ieNiie OT Hayasa J0 KOHIa COOpKM OCTaeTcs Ha OAHOM paboueM Mme-
CTe, K KOTOPOMY JOCTaBIISIOTCS JETalu, y3Jbl U arperaTbl. COOpPKY BBITOTHSET
pabounii wnm Opuraga padbouux. Paboume mecta OCHaIalOT COOTBETCTBYIO-
UM 00opyaoBaHUEeM (TIPECChl, METAJUIOPEKYIIUE CTAaHKU U [Ip.), YHHUBEp-
CaJIbHBIMU MPUCIIOCOOJIICHUSIMU U MObEMHO-TPAHCIIOPTHBIMU CPEACTBAMH.

Coopounbie pabOThI NP HEMOTOYHOM CTAIlMOHAPHOM COOPKE BKIIFOYAIOT
pa3zHOOOpa3Hble MEePEeXoAbl U OMEpalyy, YTO MPEIbABISIET BHICOKHE TpeOOBa-
HUS K KBanudukanuu padbounx. COOpoYHbIE MEPEXO/Ibl MPUXOAUTCS B 3HAYH-
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TEJIbHOW YaCTHU BBIMOJHATH MOCIEA0BATENbHO, YTO Y/UIMHSIET UUKI COOPKU U
CHU)KAET JIPyrue e TEXHUKO-3KOHOMUYECKHE MOKA3aTeIH.

O61acTbI0 IKOHOMHYHOI'O MCMOJIb30BaHUSI HENOTOYHOW CTAallMOHAPHOM
cOOpKH SABIISIETCS €IMHUYHOE U MEJIKOCEPUINHOE MPOU3BOJICTBO.

Henomounasa noosusxcuas coopka OTIMYAETCA TEM, YTO COOMpPAEMOE U3-
JieNie MepUoIMYECcKH MepeMeniaeTcsl OT OJHOro paboyero Mecta K JIpyromy.
COopounble ornepanuu BBIIOJHSIOT OTAENbHbIE padoure wiu Opurajsl pado-
YHUX, CIIEUUAIU3UPYIOUIMECs Ha ONpeAeIIeHHbIX paboTax.

PaGoune wmecTa CBA3BIBAIOT C MOMOIIBIO TPAHCHOPTHBIX YCTPOMCTB
(pOJIBraHIOB, PENbCOBBIX TeNekeK U Ap.). OKOHYMB BBINOJHEHUE ONEpalllH,
pabounii mepemeniaeT u3aeaue K cleaytomeMmy pabouemy mecty. Ilpu He-
OOJBIIMX pa3Mepax cOOMpaeMbIX U3JIEIUN 3TO MOXKET JeNaThCs U BPYUHYIO.
Jlist komneHcaluy KoyieO0aHui 3aTpaT BPEMEHU Ha BBINOJHEHHUE COOPOYHBIX
ornepauuii Mexay pabouyMMu MeCTaMu CO3JAk0T 3a/1€Ibl COOMPAEMBIX H3EIIHMA.

PabGoune mecta 060pyAyIOT BepcTakamMu, COOPOUHBIMU MPUCITIOCOOICHHU-
AMHU W HMHCTPYMEHTaMH, KOHTPOJIbHO-U3MEPUTEIbHBIMU HHCTPYMEHTaMH,
CTeJIaXKaMu JJIs JeTanei U y3J0B.

bosee BbICOKOE TEXHUYECKOE OCHAILEHUE padO4YMX MECT U UX CleLUau-
3alMsl CIOCOOCTBYET MOBBIIMICHUIO NPOW3BOAMTEIBHOCTH TpyAa, KadecTBa
COOpPKH U COKpAIIEHUIO €€ ITUKIIA.

HenoTouHyto MOABMAKHYIO COOPKY MPUMEHSIIOT B YCIOBHUSX CEPUITHOTO
MIPOU3BOJICTBA.

llomounas cmayuonapnas cOopka XapakTepusyercs TeM, 4TO BCe COOH-
paemble M3JENHs Ha IPOTSKEHUH BCEl COOPKHM OCTAIOTCS HA OJHUX pabdouyux
Mectax. Paboune xe mim ux Opuragpl 0 CUTHaIy OJHOBPEMEHHO NEPEXOAST
OT OJIHMX COOMpAeMbIX U3JIEIUN K APYTHMM 4Y€pe3 NPOMEKYTKH BPEMEHU, PaB-
Hble TakTy. Kaxapiii paGoumuii (wiam Opurana) BBIMOJHSAET 3aKPEIUICHHYIO 3a
HUM OJIHY M Ty K€ ONEPALMI0 HAa KaXJOM M3 COOMpAaeMbIX M3ENHM, K KOTO-
PBIM JOCTABJISIIOTCS IETAJIA U Y3JIbI.

V3kas cneuuanuzanus pabounx oOecredyrBaeT IOBBILIEHUE KadecTBa
COOpKH U MPOU3BOAUTEIILHOCTH TPYyAa.

OO6nacThl0 3KOHOMHMYHOTO HMCIIOJIB30BAHUSI TMOTOYHOM CTallMOHAPHOM
COOpKH SIBJISIETCS CEpUHHOE MPOU3BOACTBO MAalIMH OOJIBIIMX TabapuTOB H
Macchl (aBTOMOOMIN OOJBIION TPYy30M0bEMHOCTH, CAMOJIETHI U T. 11.).

llomounas noodsudxcuas coopka OTIMYAETCS TEM, UTO cOoOMpaeMoe u3e-
JMe HENPEPHIBHO (B TEUEHUE TAKTA) WIM MEPUOJIUYECKHU (Yepe3 TaKT) mepemMe-
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IIaeTCsl OT OJHOTO pabovyero MecTa K APYromy, Ha KOTOPBIX BBITIOTHIETCS O1-
Ha cOOpouHas oneparus.

Jlnis mepemMenieHns coOupaeMbIX M3AETUil NCIONMB3YIOT pa3inyHble KOH-
Belepbl (JICHTOYHBIE, IIETHbIE U Jp.). JICHTOUYHbIe KOHBEHEPHI HCIIOIB3YIOT MPU
cOopke u3nenuii HebOoIbIINX TabapUTOB U MACChl, HAIpUMEpP, 4acoB, HEOOJIb-
IIMX 3JIEKTPOJBUTraTENe, KapOwopatopoB U T. m. LlemHble KOHBeWepsl ocy-
IIECTBIISIOT MEpPEMEIIEHNE PEIbCOBBIX TEJEKEK C YCTAHOBICHHBIMU Ha HUX
HPUCTIOCOOJIEHUSIMH, B KOTOPBIX 3aKPEIUIIOT coOupaeMble usaenus. B macco-
BOM IIPOM3BOJICTBE HMIMPOKO MPUMEHSIOT MOJBECHBIC LIEMTHbIE KOHBEWEPHI, KO-
TOpBIE MO3BOJISIIOT OCBOOOIUTH TUIOMIAIb TOJIa U YIYYIIUTh YCIOBUS PaOOTHI
COOPIIUKOB.

[Ipu moToYHON MOJABHKHOM cOOpKe pabourie MecTa pacrnojaraimT no ooe
CTOPOHBI ~KOHBEHiepa ¥ OCHAIlalOT MPHUCIOCOOJICHUSAMH, MOHTaXHO-
COOPOYHBIM U U3MEPHUTENHHBIM MHCTPYMEHTAMHU, CTEIUTaKaMu JJiA JeTalel u
y3110B. Ecniu kKoHBeliep HaXOaUTCSl B HEMPEPHIBHOM JBM)KCHHH, COOPIIUK BBI-
MOJTHSIET OTEpPAaINIo, CIAeaAys 32 KOHBEHepoM, a 3aTeM BO3BPAILaeTCsl B UCXO/-
HOE TOJIOKEHUE.

[Torounas moaBuxHasi cOOpKa MO CPAaBHEHHUIO C HEMOTOYHOW oOecreyu-
BaeT Ooyiee BBHICOKHE TEXHHUKO-DKOHOMHUYECKHE TokazaTenu. Hampumep, Ha
Bomxckom aBToMoOMIIBHOM 3aBojie (BA3), Ha KOTOpOM cOOpKa JIETKOBBIX aB-
TOMOOMIIEH TPOU3BOANTCS Ha HEMPEPHIBHO ABIDKYIIEMCS MOJIBECHOM ILIETTHOM
KOHBelepe AJIMHOM OKOJIO 2 KM, TaKT BBIITYCKa COCTaBIIsAET | MUH.

O061aCcThI0 IKOHOMUYHOT'O UCIIOb30BAHUS MOTOYHON MOIBHKHON COOPKH
ABIISICTCS] KPYITHOCEPUITHOE U MAaCCOBOE MPOM3BOICTBO.

7.3. COoOpka TUIIOBBIX COeTHHEHUIT
7.3.1. Coopka pe3b00BbIX COeTMHEHU

Pe3bp0oBBIE COeTMHEHUS B MAIlIMHAX COCTABISAIOT OT 15 710 25 % oT oO1e-
ro KoJiMuecTBa coeluHeHu. Takas pacnpoCTpaHEHHOCTh OOBSICHAETCS HX
MPOCTOTOM, BBICOKOM MPOYHOCTHIO, HAJEKHOCTHIO, YIOOCTBOM COOPKH U pas-
OOpKH, HaTUYUEM OOJIBIIIOr0 MHOTO0Opa3usl CTaHJAPTHBIX Pe3b0OBBIX JIeTaNeH
U WX B3aMMO3aMEHSEMOCTHIO.

OCHOBHBIMH BUJAaMU PE3bOOBBIX COCAMHEHUN SBISIIOTCS IIMHJICYHbIE,
00JITOBBIC M BUHTOBBIE (pHC. 7.2).
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[Ipouecc cOopku pe3bOOBOro COEUHEHUS B OOIEM Cilydae CKJIa/IbIBaeT-
Cs M3 CIEAYIOIIMX OCHOBHBIX ATANOB: HAXKMUBJICHUA (TPEIBAPUTEIBHOTO 3a-
BUHYMBAHUA Ha 1-2 BUTKa MINHWIEK, BUHTOB, T'aeK), 3aBUHYMBAHUS U 3aTSKKH.
[Ipu aBTOMaTHYEeCKON COOpKE BCE TH ATAIbl BHIMOJHAIOTCS MOCIEI0BATEIBHO
OJIHUM MHCTpYMEHTOM. [Ipyn MeXaHU3MpOBaHHOW COOpPKE HAKUBJICHHUE ISl UC-
KJIFOUEHHUS BO3MOKHOCTH MOBPEKIEHUS PE3b0 4aCTO MPOU3BOJAAT BPYUHYIO.

a 7] 8

Puc. 7.2. Buasl pe3p00BbIX COETUHEHUI

HanexxHocTh pe3b00OBBIX COEAMHEHUM, OCOOCHHO TSKEJIO HArpy>KEHHBIX,
OYEHb CYIIECTBEHHO 3aBUCUT OT TOr0, HACKOJIBKO MPABUJIBHO BBIITOJIHEHA WX
3aTskka. HanpsbkeHue pacTsskeHUs B IINMUIIbKE, OONTE WIIM BUHTE MPU 3aTSIK-
KE€ JOJDKHO COCTaBIISITh: JJIA PEe3bOOBBIX JeTajed M3 YIIIEPOJUCTON CTallu
6, =(0,6...0,7)c ; M1 eTanen us perupoBaHHou cram o, = (0,5...0,6)c, .

JIst KOHTPOJISL 3aTSHKKU U3MEPSIIOT OOBIYHO OJIMH U3 CIEAYIOUIUX Mapa-
METPOB: KPYTAILLIUA MOMEHT, YTOJ MOBOPOTA Tailku, YAJIMHEHUE CTEP>KHS OO0JI-
Ta WK MNWIbKY. [[pUMEHSIOT TaK:ke KOMOMHUPOBAHHbBIE METObI KOHTPOJIS.

B GonbmIMHCTBE CilydyaeB MpU 3aTSKKE KOHTPOIUPYIOT KPYTAUIUHA MO-
MEHT, TIpeAe/ibHbIE 3HAUEHUSI KOTOPOro YKa3bIBAIOTCS B TEXHUUYECKUX TPeOO-
BaHMUSIX Ha COOPKY OTBETCTBEHHBIX Pe3bOOBBIX coequHeHuil. C 3TOi 1esbio
IIpU pyYHOU cOOpKE MPUMEHSIOT TMHAMOMETPUYECKHE KIIIOUYH, a PU MEXaHU-
3UPOBAHHON (aBTOMATU3UPOBAHHOI) cOOpKe — pPe3b003aBEepPTHIBAIOIINE HH-
CTPYMEHTBI C OTPAaHUYUTEIBHBIMU MYy TamMu.

CoOopka mnujeyHbIX coeAuHeHHH. OHA COCTOMT W3 CIEAYIOIIMNX 3Ta-
MOB: 3aBUHYMBAHUE IUMUIBKUA B Pe3b00BOE OTBEPCTHE KOpIyca C 3aJlaHHBIM
KPYTALIMM MOMEHTOM; YCTAaHOBKHM Ha IIMWJIbKA MPUCOCAUHSIEMON K KOPIYyCYy
JleTajau; YCTAaHOBKU IIail0 M 3aBUHYMBAHMS TacK C 3aJaHHBIM KPYTSLIUM MO-
MEHTOM.
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HenoaBmHOCTh MIMUIBKY, BBUHYEHHOH B KOPITYC, OOBIYHO TOCTHTACTCSI
HATSTOM B coenuHeHWH. Harsar oGecmeunBaeTcsi B OOJBIIMHCTBE CIy4aeB 3a
cuer: cbera pe3pObl Ha mMWiIbke (puc. 7.3, a), ynopHoro OypTa Ha Hei
(puc. 7.3, 6) U COOTBETCTBYIOLIEH MOCAAKU MO CPEIHEMY IUAMETPY PE3bObI
(puc. 7.3, 8).
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Puc. 7.3. ObecrieueHnst HEMOIBMKHOCTH IITTUIBKU B KOPITYCe

B nepBoM BapuaHTe mINUIIbKa 3aBUHYMBAETCS CBOOOJHO 10 cOera pesb-
Obl, IpU JlalibHEWIIIEM 3aBUHYMBAHUU B BUTKax cOera BO3HUKAIOT PACKIMHU-
BAOIIUE CUJIbI, CO3/Ial0NIMe HEOOXOAUMBIN HaTsr. [IpoyHOCTH Takoro coemu-
HEHUSI MPEUMYIIECTBEHHO 3aBHUCUT OT MEXaHUYECKHX CBOICTB MaTepHaliOB
KOpIlyca U WIMUJIbKHU, yria coera pe3bObl (cM. puc. 7.3, @) 1 MOMEHTa 3aBHH-
yuBaHusl. {151 CTaNbHBIX IIMUJIEK U KOPIYCOB U3 aJIFOMUHHEBBIX U MarHHUEBbIX
CIIaBoB yroi coera o0buHO coctaBisieT 20 °. [lpu cranbHBIX KOpIycax AJis
OoJIbIlIel TPOYHOCTH COEAUHEHHUS YroJl cOera yMEHbIIAaloT. DTOT BapUaHT IO-
CTAHOBKHU IIIUJIEK UMEET CYIIECTBEHHBIE HEIOCTATKH — PACKIIMHUBAIOIIUE CH-
JIbl HEPEJKO MPHUBOJAT K YPE3MEPHOMY CMSTUIO HAYaIbHBIX BUTKOB PE3hObI B
OTBEPCTUU U 00PA30BAHUIO OKOJIO HETO MUKPOTPEIIUH, OCOOEHHO €CIU KOPIYC
BBINIOJIHEH U3 uyryHa. [losTomy ucnonbs3oBanue coera pe3pObl sl oOecneye-
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HUS HETOJBUKHOCTH IIMUJIBKU B KOPITYCe MPUMEHSIOT JIUIIL B COCAMHEHUSAX,
HE MOABEPKEHHBIM OOJIBIIIUM CHUJIOBBIM Harpy3KaM U BUOPAITUSIM.

Bo BTOpOM BapuaHTE HaTAr B COEAMHEHNN «IIIUIIBKA-KOPIYC» CO3AAETCS
3a cYeT yHopHOro OypTa Ha IIMUJIbKE NMpu ee 3aTsbkke. OJIHaKO IMpH MOCieny-
IOILEH 3aTSHKKE TaliKu IIMUJIbKa HEM30€KHO YIJIMHAETCS U 3TOT HATST U MPOY-
HOCTh yJI€p>KaHUsI IIMWIBKUA B KOPITYCE CHUKAIOTCS.

B TpeTheM BapuaHTE€ HENOJBHXHOCTh COCIUHEHHS «IIMUIBKA-KOPIYCH
JIOCTUTAETCS 3a CYET HaTAra MO CPEeHEMY JUAMETPY 3TOr0 pe3b00BOro coeau-
HEHUS. DTOT BapUMaHT MOCTAHOBKM IUMWJIEK Hallesl HauboJjiee IIHUPOKOE IMpH-
meHneHnue. [locanku ¢ Hatsirom pekomennoBanbl ['OCT 4608-81, koTopslii pac-
OPOCTpaHsETCs Ha METpPUYECKUE pe3bObl AuameTpoM 5...45 MM U 1Iarom
0,8...3 MM. TOYHOCTB NTOCAIOK C HATSTOM B OOJIBIIMHCTBE CJIy4aeB JOCTUTAET-
Cs METOJOM TIPYNIOBOM B3aMMO3aMEHSAEMOCTH. /[ ycTpaHeHUs 3aKIMHUBa-
HUS TIPU CBUHYMUBAHUU PE3bObI C HATSITOM IO HAPYKHOMY M BHYTPEHHEMY
IMaMeTpaM IPEAYyCMOTPEHbl TApaHTHUPOBAHHBIE 3a30pbl. [Ipu ycTaHOBIEHMH
ATUX 3a30pPOB YUYTEHO, UYTO NPHU CBUHYMBAHUHU BCIIEICTBUE IUIACTUYECKOU Je-
dbopmanuu BUTKOB HAPYXHBIH JUaMETp Pe3bObl HIMUIBKU YBEIMYUBACTCS, a
BHYTPEHHUU AUaMETp pe3bObl B KOpIyce yMeHbIaercs. [ cHkeHus: Tpe-
HUS 3aBUHYMBAHUE IIMWICK BBIMOJHAIOT C MPUMEHEHUEM CMA304YHOI0 MaTepH-
ana (Hampumep, Maces ¢ rpaguToM Wik AUCyabPuaoM MoaudIeHa).

[Ipu 3aBUHYMBaHUM MUK U3 3aXBATHIBAIOT JINOO 32 pe3b0OBYIO YaCTh,
an6o 3a rnanakyro. [locnennee sBiAseTCs NPEANOYTHTENBHBIM, TaAK KaK UCKIIIO-
YaeT BO3MOKHOCTb MTOBPEXKIEHUS PE3bOBI.

PyuHoli Kiro4 a1 3axBaTa IUNWAJIBKH 32 Pe3bOOBYIO0 4YacTh NOKAa3aH Ha
puc. 7.4, a. OH cOOepkKUT TOJIOBKY /, HABUHYMBAEMYIO Ha IINUIbKY, H pa3me-
LIICHHBIM B OTBEPCTHM TOJIOBKM [ CTEpKEHb 2 C 3aIPECCOBAHHBIM B HETO
mTUdTOM 3, KOHI[BI KOTOPOTO B3aUMOJIEUCTBYIOT C HAKJIOHHBIMU MMa3aMU B ro-
noBke /. [Ipy moBOpOTE PYKOSATKHU KIIIOYA MO YACOBOW CTPEIIKE TOPEL CTEPK-
HA 2 HOKUMAET Ha Topell IMWIbKU U pukcupyet ee. [Ipu o6paTHOM OBOpOTE
PYKOSITKH KJIFO4a TOPEL CTEPKHS 2 OTXOAUT OT IIMHIBKUA U OCBOOOXKIAET €e.

Ha puc. 7.4, 6 nokazan py4HOU POJIMKOBBIN KJIIOU JJISI 3aXBaTa IIMWIbKH
3a TNaJIkyto 4acTh. ['oyioBKka / Kitoya COAEPKUT CHUpaIbHbIe KaHAaBKHU, B KO-
TOPBIX Pa3MEILEHbl TPU POJIUKA 2, yepKUBaeMble CBOOOIHO YCTAHOBJICHHOM B
rosioBke / oboiimoii 3. Ilpu moBopoTe rojioBKu / MO 4aCOBOM CTPEIKE pOH-
KM 2 OXBaThIBAIOT C TPEX CTOPOH TJIAJKYI0 YacTh MIMMWIBKU U 00€CIIEUUBAIOT €€
BpalleHUE BMECTE C PYKOATKOM Kitoua. [Ipu moBopoTe pyKosSITKU Kito4ya B 00-
pPaTHOM HaIpaBJICHUU POJIUKH 2 OTXOJAT OT IUMUIBKU U OCBOOOKIAIOT €€.
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Puc. 7.4. Karoun 1714 3aBUHYMBAHUS IIITHIIEK

OnucaHHbIE HHCTPYMEHTBI IPUMEHSIOT B €IUHUYHOM U MEJIIKOCEPUUHOM
npou3BojicTBax. C yBeanMueHUEM 00beMa BBINTYCKA U3ACIHI Onepaluu nocTa-
HOBKM IIMNWIEK MEXAHU3UPYIOT U aBTOMATH3UPYIOT. B kpymHOocepuiiHOM u
MAacCOBOM IPOU3BOJICTBAX ATU OINEPALMU BBINOJHSIIOT HA MMOJyaBTOMAaTax, aB-
TOMaTrax W aBTOMATHUYECKUX JMHHAX, OCHAIICHHBIX MHOTOIIINHWHAEIbHBIMA
IITAJIBKOBEPTAMH.

CoOopka 00JTOBBIX M BUHTOBBIX coeanHenunil. [Ipu cOopke 00NTOBBIX
coeIMHEHUN OONT C HAIEeTOW 1Iaii00N BCTABISAIOT B OTBEPCTHUSI COCIUHSIEMBIX
JeTajged U yJIepKUBAOT €ro OT BbINAJEHUS U MPOBepThIBaHUs (puc. 7.5, a), a
3aTeM yCTaHaBIMBAIOT IIAKObI U 3aBUHYMBAIOT FaliKy C 3aJlaHHBIM KPYTALIUM
MoMeHTOM (puc. 7.5, 0).

3aTsKKy Taek B MHOTOOOJITOBOM (ILIMHJIEYHOM) COEAMHEHUHU (€Clu OHa
BBITIOJIHACTCS BPYYHYIO WJIM C IOMOIIBK) MEXaHU3UPOBAHHOTO OIHOIINWH-
JEIBbHOTO TallKOBEpTa) HY>KHO BBIMOJHATH B OINPEJEICHHON IMOCIeA0BaTEb-
HocTU. OOIIMI MPUHIIMI — 3aTSATMBAaTh CHayajla CPeIHUE Tallku, 3aTeM Hapy
COCEHUX CIpaBa M Mapy COCEIHUX CJIEBa U T. [I., IOCTEIIEHHO NPUOIUKAICh K
KpasiM COeUMHSAEMBIX JeTajnel no cnupanu (puc. 7.6). Ecnu raiiku pacnomnoxe-
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HbI 11O OKPYXXHOCTH, TO HX CICAYCT 3aTAIrMBATh KPCCT-HAKPECT. HapymeHHe
9TOro NpuHIUIIa MOXET IMPHUBECTU K I[C(I)OpMaHI/ISIM COCIUHACMBIX z[eTaneﬁ nu
HX HCILUIOTHOMY CTBIKY.

Puc. 7.5. Cxema cOopku
0O0JITOBOI'O COETUHCHMS

\W xw

HpI/I HCITIOJBb30BaHUHU MHOI'OINIMMHACIIBHBIX FaﬁKOBepTOB 3aTAXKKa BCEX
rack OCymecCTBIIEICTCA OJHOBPCMCHHO C YCTAHOBJICHHBIM KPYTAIIUM MOMCH-
TOM.

F s @-ﬁ@s &

12\_@_9 _@_5 _@_2_@_6

I Bapuant

e

*TSTSTS 61000
\—P’/

II BapuanT

e

QI QL IO P7

D Puc. 7.6. IlocnenoBaTenbHOCTD 3aTSKKU TacK
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COopka BUHTOBBIX COCIMHEHUHN IO CPABHEHUIO C OOJTOBBIMU U IIIMHJICU-
HBIMU SIBJISIETCS 3HAYMTENbHO Oojiee mpocToi. [locie ycTaHOBKM coenuHsie-
MBIX JIeTalleil B TpeOyemMoe MOJIOKEHUE BUHT TOJAETCS B UX OTBEPCTHS U 3a-
BUHYMBAETCS C 38JJaHHBIM KPYTSIIIUM MOMEHTOM.

5\2/\!“7
3\/ |

Puc. 7.7. Cxema ycTpoicTBa i1l aBTOMaTU4E€CKOT0 3aBUHYMBAHUSI BUHTOB

Ha puc. 7.7 nokazana cxema yCTpOMCTBA [JI1 aBTOMAaTUYECKOTO 3aBUHYM-
BaHMsI BUHTOB. BuUHT / mogaercs mo xenoly 2 uepe3 OOKOBOE OKHO B HEMO-
JIBIKHOM TpyOKe 3 MUTATENsl U yJIEPKUBACTCA B HEM C MOMOIIBIO TPeX MOBO-
POTHBIX KynadykoB 4. [Ipy onmyckaHuy Bpamiaroumeincs OTBEpTKH 5 BUHT [ mipe-
0JI0JIEBAET COMPOTHUBIICHUE YIPYrOoro KOJblla 6, BBUHYMBAECTCA B OTBEPCTHE
JeTalid 7 U COeNUHsET ee ¢ aeTtanbto 8. [locne 3arskku BUHTA / OTBEPTKA 5 U
KYJIaUKHU 4 BO3BPAILAIOTCS B UCXOJHOE MOJOXKEHHUE.

7.3.2. COopka npeccoBbIX COeAMHEHU I

[IpeccoBbie coenuHeHus (COEIMHEHUS C HATITOM) UMEIOT IIMPOKOE pac-
npoctpaneHue B MamuHocTpoeHuu (10...17 % ot oOmiero uucna coeauHe-
HUM). ITO 0OBICHICTCA UX BBICOKOW HAJIC)KHOCTBIO, MPOCTOTOM KOHCTPYKIIUU
JeTaliel u uxX COOpPKH.

OTHOCUTENbHAs HEMOABUXKHOCTh JEeTajeid B IMPECCOBOM COCIAMHEHUU
(puc. 7.8) obecrieunBaeTCsl CHJIAMH TPEHUSI, BOSHUKAIOUMMHU TOJA JEHCTBUEM
KOHTAKTHOTI'O JIaBJICHUS B 3TOM COEAUHEHUH.
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COopka npeccoBbIX COEAMHEHUN MOKET OCYLIECTBISTHCSA: 3alPECCOBKOM
OIHOW JeTalu B JPYryl; TEPMOBO3IACHCTBUEM HA COEIHMHSEMBIE JETaIH
(HarpeBOM OXBATBIBAIOLIEH JETald WIM OXJIAXKJEHUEM OXBaTbIBAEMOM, WIIU
OJTHOBPEMEHHBIM HarpeBOM OXBATBIBAIOIICH JETAIM U OXJIAKICHUEM OXBAThI-
BAae€MOM); THJIPONPECCOBBIM CIIOCOOOM, MPU KOTOPOM B 30HY CONPSIKEHUS Je-
TaJed MOAAETCS MACIIO MO/ BBICOKMM JIaBIICHUEM.

SHN
. A N
J_? S
|

A-A

NA
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A
%/ ‘

= - - g il I

Iy

Puc. 7.8. Cxema npeccoBOro CoeIMHEHUS

CoenuHeHus, MOTy4YaeMbIE€ 3alPECCOBKOM OJHOM JAE€Talu B APYIYIO,
Ha3bIBAIOT NPOOOTbHO-NPECCOBbIMU, A TIOTyUYaeMbl€ 3a CYET TEPMOBO3/ICUCTBUS
Ha JIETaIU — NONEPEeUHO-NPEeCcCO8bLIMU.

IIponosbHO-IpeccoBble coeauHeHUs. [lomydeHne Takux COEAUHEHUM
ABJISIETCS HauOosiee MPOCTHIM, BCIEJACTBHE YETO OHU IMOJYUYUIIM HauOoJbIlIee
pacnpoctpadenue. [IponosbHO-IPECCOBBIE COEAUHEHUSI MPUMEHSIOT MPH OT-
HOCHUTEJIBbHO HEOOJBIINX HATSTAX:

N, <0,001d,

rae d — HOMUHANbHBIN TUaMeTp COeTUHEHUS.
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s obGecrieueHuss HEOOXOJUMOTO KadecTBa IMPOJI0JIbHO-IIPECCOBBIX CO-
eAMHEeHUI TpeOyeTcs BhINOJIHEHUE psija yciioBuid. ComnpsiraemMble MOBEPXHOCTH
JOJDKHBI OBITH TIIATEIBHO MPOMBITHI U IPOTEPTHI, HA HUX HE JOJKHO OBITh 3a-
OouH u 3aycenues. [llepoxoBaTocTh conmpsiraeMbIX NOBEPXHOCTEN JTOKHA, KakK
MpaBuiIo, COOTBETCTBOBaTh Ra < 1,25 mkwm. JleTanu IOTKHBI UMETh COOTBET-
cTBytomue dacku. Yroa dacku (yroi Mexay ee o0pa3yrolieil U OChlo IETaJIN )
y 3alpeccoBbIBa€MOI JeTanu A0HKeH ObITh He Goiiee 10 ©, a 'y BTopo# neranu
— He 6osee 20...30 °; conpsiraembie MOBEPXHOCTH MEPE]l 3aMPECCOBKON TOIIK-

Hbl ObITb cMazaHbl. CKOpOCTb 3ampeccOBKM V,,, OOBIYHO HE IPEBBIIAET

10 MM/c; HamOosplIasi MPOYHOCTh COCAMHEHUS OOECnedyuBaeTcss MpH
V.. =2...3 Mmm/cC.

3ar
JUI HCKIIIOYEHHs IIEPEKOCOB CONPATraeMbIX JETaled IpPU 3alpeCcCOBKE
HE00X0IMMO MCIOJIb30BaTh ClelMalIbHbIE TpUCoco0ieHns. B kauectBe mpu-
Mepa Ha puc. 7.9 mokazaHO MPUCTIOCOOIEHUE I 3alIPECCOBKU BTYJIKH B KOP-
nyc. Brynky / ycraHaBiauBarOT Ha ONpaBKy 2, KOTOpas HANPABIISIETCS IMOJBbIM
nansieM 3. I[Ipy omyckanuy ITOKa Ipecca OmpaBKa 2 IEPEMEIAaeTCs BMECTE
CO BTYJIKOM / M 3aIIpECCOBBIBAET €€ B OTBEPCTUE KOpITyCa 4.

Puc. 7.9. Cxema npucnocoOneHus
IS 3aIIPECCOBKU BTYJIOK

3ampeccoBKY  BBIMOJHSIOT C  IMOMOLIBIO  PA3IUYHBIX  IPECCOB
(cm. puc. 7.10), koTopble BBIOUPAIOT MCXOJS U3 YCHIIUS 3alpecCOBKU (KOA(-
durmeHT 3anaca NPUHAMAIOT paBHBIM 1,5...2) u TabapuTOB COSAMHSIEMBIX JIC-
TaJICh.
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[Mpeccur

YHuBepcanbHbIC CrieninasibHbIC

[TpuBonnsie PyuHrble

N

|

I'mapaBaudeckue
DJICKTPOMArHUTHBIC
Mexannueckue
Peeunrle
DKCICHTPUKOBBIC
Buntosrie

ITneBmaruueckue
[THeBMOTMIpaABINYECKUE

Puc. 7.10. Tumnbl cOOpOUYHBIX PECCOB

Heob6xoaumMoe ycumnue 3anpeccoBKH pacCUUTHIBAIOT 110 (hopMmyie
Py = frdip,
riae f — K03(QPUIUCHT TPEHUS MEXKIY COMPATAEMBIMU TMOBEPXHOCTIMU; d —

HOMMHAJIbHBIN AUaAMETP COCAMHCHUA, [ — ero AJIMHA; p — OAaBJICHUC Ha I10-

BEPXHOCTH KOHTAKTA JIETAJEH.
DTO JaBlieHUE ONPEAEstoT no Gpopmye

p= Nmax
d Q+g
El E2

rae N, — MakCHUMajbHbIM HATAr B coenuHeHnn; C; u C, — Ko (HUIUEHTHI
JIsime COOTBETCTBEHHO IJII OXBAaThIBAEMOM U OXBAaTBIBAIOLICH neranei; £, u
E, —Moxynu ynpyroctd MaTepuansoB COOTBETCTBEHHO OXBaTbIBAEMOM U OXBa-

THIBAIOIIEH JeTalICHl.
Koaddutnnentsr JIsime HaxoasTCA U3 COOTHOILIICHU I
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1+(j
Cr=—"3H;
1-(4
d
d 2
1+(d
C2: - 2+M29
d
1-| =
dz

rae d, — AuaMeTp OTBEPCTUSl OXBAaTbIBAEMOMW NeTanu; d, — HapyXHBIA 1Ha-
METp OXBaTBIBAIOLIEH JeTanu; W, U W, — Kodpdunuentsl [lyaccona matepua-

JIOB COOTBETCTBEHHO OXBAaTHIBAEMOM U OXBATBIBAIOILIECH JETAJIEH.

Koadumment tpenus, KoTopblii HEOOXO0AUMO 3HATh JJI pacueTa yCUIHUs
3alpPEeCCOBKH, 3aBUCUT OT MHOTUX (PAKTOPOB: MaTepUajiOB COMPSTaeMbIX JeTa-
JeH, MEPOXOBATOCTU COMPATaeMbIX MOBEPXHOCTEH, JaBJICHUS HA KOHTAKTHOU
MOBEPXHOCTH, a TaKK€ HAJIMYMS U BUAA CMa304yHOro matepuana. [lpu 3ampec-
COBKE METaJUIMYECKUX AeTaier oH MoxkeT um3MeHsaATbes oT 0,02 mo 0,22. Ero
YUCJICHHBIC 3HaYCHUSI MPUBOJISITCS B CHEIMAILHON JIUTEpaType.

VYcunue pacnpeccoBkd, MO KOTOPOMY OOBIYHO OIIEHHMBAIOT MPOYHOCTH
MIPECCOBOI0 COCIMHEHUS, OKa3bIBaeTCsl OOJIbIIE, YEM YCUJIUE 3alPECCOBKU Ha
10...15 %.

VYcunue 3anpeccoBkd (pacnpecCOBKM) MOXKHO OYEHb CYIIECTBEHHO
YMEHBIIIUTh, 00ECTIEUNB BBEJCHUE MAcCia Ha TOBEPXHOCTh COMpsiKeHUs1. Takoi
croco0, OCHOBaHHBIA HA CO3IaHUU MEXKIY KOHTAKTUPYIOIIUMH MOBEPXHOCTSI-
MM JAeTajeld B mpolecce COOPKH WU pa3-
OOpKM MacjisHOM TPOCIOMKH, HOCHUT
Ha3BaHUE THUJAPONPECCOBOTO M HAXOAUT
Bce 0oJiee UIMPOKOE MPUMEHEHUE MpHU
auameTpax —compspkeHud  d > 100 mwm.
JlaBneHue Macia MOpU STOM JIOCTUTAET
100...200 MI]a.

Ha puc. 7.11 noka3ana onHa u3 BO3-
MOXHBIX CXE€M THUJPONPECCOBO COOpPKHU

Puc. 7.11. Cxema BAJIa CO BTYJKOM, IMPU KOTOPOHM MOJBOJ
THJIPONIPECCOBOI COOPKH Macjia OCYILIECTBIICTCS ¢ TOpLa COCIUHE-
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Hus. [locie Bxoaa Bajna B OTBEPCTHE BTYJIKUA Ha HEOOJBIIYIO BEIMYHMHY, 0Oec-
NeYrBaeMOro OObIYHON 3aIPECCOBKOM, Maciio 1o/ OONBIIKUM J1aBIEHUEM Yepes
(acku eraneil mogaeTcs B 30Hy MX KOHTaKTa, BbI3bIBAsI YBEJIMUEHUE AUAMETPa
OTBEPCTHUS BTYJIKH M YMEHBIIICHUE THUaMeTpa Bajla U pa3Jelisisi UX MOBEPXHO-
CTH, YTO MO3BOJIAET PE3KO CHU3UTh YCUIIUE 3aPECCOBKH.

K menmocratkam ruapornpeccoBoii COOPKHM OTHOCUTCS HEOOXOAMMOCTH
MIPUMEHEHUS CIIOKHBIX YCTPOMCTB JJIsi O0OECreYeHUs TepMETUYHOCTH U BOC-
MPUSATUS PACTIOPHBIX CHJL.

CrnenyeT 0c000 OTMETHUTh, UTO €CJIM BMECTO THAPONPECCOBON COOPKHU BO
MHOTHX CJIy4asiX MOKHO HCIOJIb30BaTh, Hampumep, cOOpKy ¢ TepMOBO3IEH-
CTBUEM, TO Pa300pKy MPECCOBBIX COCIMHEHUIN KPYIHBIX JeTanei, COOpaHHbIX
¢ OOoJpIIMMU HATATaMU, 0€3 UX TTOBPEXKICHUS YaCTO MOKHO BBITIOTHUTDH TOJIb-
KO TMIPOIPECCOBBIM CIIOCOOOM.

Ha puc. 7.12 npuBeaeHbl cXeMbl MPECCOBOTO COEAMHEHUS U €ro TMAPO-
npeccoBoi pazbopku. B oxBatbiBaromeit neranu (puc. 7.12, a) BBINOJHSIOT
paavalibHOE OTBEPCTHE JUIsl MOJBOJAA Maclia U KaHaBKYy, Yyepe3 KOTOpbIE OHO
MI0/1 BBICOKUM JIaBJIEHUEM MOCTYIAET B 30HY KOHTAKTa JIeTajel U pa3ieisieT ux
(puc. 7.12, 6), 4TO MO3BOJSAET B JECATKH pa3 CHU3HUTHh YCHIIUE BBIIIPECCOBKU
(P,
cOOpKH.

I)Il'[)’ HNCKIIIOYUTD TOBPECIKACHUA I[eTaﬂefl W MCIIOJb30BAaTh UX IJId HOBTOpHOﬁ

Puc. 7.12. Cxembl IpeccoBOro coeAnHeHus (a)
U €ro ruJporpeccoBoi pazdopku (0)

[Ipu cOopke MpeccoBbIX COCTUHEHUN TUAMETP OTBEPCTUSI OXBAThIBAEMOM
AeTanu d, yMeHbLIAeTcs, a HapyKHbI TuaMeTp OXBaThIBarolled netanu d,
Bo3pacTaer (cM. puc. 7.8). IIpu 3TOM TOYHOCTH OTBEPCTHIl OXBAaThIBAEMBIX U
Hapy>KHOW TMOBEPXHOCTH OXBATHIBAIOLIMX JI€TAJIel HEU3MEHHO CHUYKAETCS.
[ToaTomMy mociie cOOPKH MPECCOBBIX COETUHEHUM 3TU MOBEPXHOCTU YACTO MOJ-
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BEpraroT 4iCcTOBOH 00paboTke. Hampumep, mocie 3anpeccoBKU MOJIIUITHUKO-
BBIX BTYJIOK B KOPILYC UX OTBEPCTUS IIOABEPraloT pa3BEePThIBAHUIO I TOHKO-
MYy pacTauMBaHUIO.

Haubonpmue nzmenenus nuamerpoB d, u d, (Ad, n Ad,) npu cOopke

IIPECCOBBIX COCIMHEHMUH, COOTBETCTBYIOUIUE MAKCUMAIBHOMY Hatary N .. U

KOHTAKTHOMY OaBJICHUIO p, B COCAMHCHUN MOXHO BbIYUCIINTD 1O (I)OpMy.]IaMI

_ 2Pd1d2 .
E(d*-d})’

1

2pd,d*

2T B2 -d)

ITonepeyHo-npeccoBbie coeauHeHUsA. [loyyeHHE TakuX COEIUHEHUM,
KaK 0TMEYaJioCh, 00ECIeUYnBAETCsl TEPMOBO3EHCTBUEM Ha COMpsITaeMbIe JeTa-
au. COOpka ¢ TEPMOBO3/IEUCTBUEM MOBBIIIAET MPOUYHOCTh COOPAHHBIX COEIU-
HeHud B 1,5...2,5 pa3a mo CpaBHEHUIO C COCIMHEHUSIMU, MOJYYEHHBIMHU 3a-
MPECCOBKOM. ITO OOBSCHSETCA TEM, UTO MPHU COOPKE C TEPMOBO3JECUCTBUEM
MHKPOHEPOBHOCTH CONPSATAEMbIX MOBEPXHOCTEN HE CIIIAXKMBAKOTCS, a CLEN-
asitotest Ipyr ¢ apyrom (puc. 7.13). He3nauutenbHble COOpPOYHBIE CHUIIBI MPU
cOOpKe C TEPMOBO3/IEUCTBMEM YMEHBIIAIOT JIOKAJIbHBIE JTepopMaluu coeau-
HAEMBIX JeTajell U 00eCrneynBarOT BBICOKYIO TOYHOCTh coequHeHui. Takum
o0pa3zom, cOopka ¢ TEPMOBO3/ICUCTBUEM UMEET BaKHbIC TPEUMYIIIECTBA TIEPE
cOOpKOM, BHIMTOIHSAEMON OOBIYHOM 3aMpecCOBKOM, M Halllla MIMPOKOE MpUMe-
HEHHE, OCOOCHHO MpPH MOJYYEHUU OTBETCTBEHHBIX coennHeHui. Ee ucnonb-

3YIOT KaK HpI/I MEL]'H)IX, TaK U 6OJIBI]_II/IX HaTsrax.
\\§
7%

Puc. 7.13. CxeMa KOHTaKTUPOBaHUSI MUKPOHEPOBHOCTEN
B [IOIIEPEYHO-IIPECCOBOM COEIUHEHUH

Jlnst obnerdyenust mpoiiecca cOOPKU TemmepaTypHbie aedopManuu aeta-
Jel JOJDKHBI HE TOJBKO MPEBBINIATh MAKCUMAaJbHBIA HATIT B COCAUHEHUU
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N

max » HO 1 0OecIieunBaTh MOHTaXHbIH 3a30p A. DTOT 3a30p peKOMEHIyeTCs

BeIOMpaTh: Mg quametpoB 30...40 mm — (0,0006...0,0007)d ; nis tuaMeTpoB
40...100 mm — (0,0007...0,0011)d . Ilpu aBTOMaTH4YECKON COOPKE MOHTAKHBIHN
3a30p nomkeH ObITh He MeHee 0,03 MM, 4TOOBI 0OECIIeYnTh HAJIE)KHOE COEIU-
HEHUe JeTayield Han0oJiee MPOCTHIMU UCTIOJTHUTEIBHBIMU MEXaHNU3MaMH.
Temneparypy HarpeBa WM OXJQXJICHHS COOMpAacMBIX JIeTajliel ompese-
Js10T 10 hopmyiie
t=(N

rae N,.., A — COOTBETCTBEHHO MaKCHUMaJbHbIi HATAT U MOHTaXXHBIN 3a-

+A)/od,

max

30p, MM; O — KO3(pPUIMEHT TMHEIHOTO paclupeHus (cxxaTus) MaTepuana je-
tanu, 1/°C; d — muameTp CoOeTuHEHUS, MM.

Huxe npusenens! 3HaueHuss o (1/°C) ayist pa3nuyHbIX MaTepuaioB IpU
HarpeBe (YUCIIHUTENb) U OXJIaXACHUU (3HAMEHATEb):

Cranu u CTalIbHOE JTUTHE 11:10°%/-8,5:10°°
Ceppblil 1 KOBKUW YyT'yHBI 10-10%/-8-10°

Menp 16:10°/-14-10°°
BpoH3bI 17-10%-15-10°
Jlaryuu 18:10%-16-10°
AJIFOMMHHEBBIE CIIJIaBbI 22:10°/-18-10°
MarHueBbl€ CILUIaBbl 26:10°%/-21-10°

[Ipy mnepemelieHny JeTany M3 HArpeBalOLIEro WM OXJIAXIAIOIIETro
yCTpOMCTBAa HEM30EKHO HEKOTOPOE U3MEHEHNE (MIOHMKEHUE WU TTOBBIIICHUE)
ee Temneparypbl. OpUEHTUPOBOYHO MOKHO CUMTATh, YTO 3TO U3MEHEHHUE TEM-
nepatypsl coctaBisieT 25...30 °C. C yueTroM 3TOro npuBejieHHas Bbilie (op-
MyJia IPUHUMAET BUJ

t=(Npoy +A)/ ad£25...30 °C.

max
Koneunas teMmreparypa aeranu OyAeT COCTaBJIATH f+f, IPU HarpeBe U
[ —1, IpHU OXJIAXXACHUH, IIC 7, — HaYaJbHAas TEMIIEpaTypa JACTAJIH.
B 3aBucumocTn or BenuuuHel Hatara N .,

METpA CONPSKEHUSI U KOHCTPYKIMU AETaJe UX HArpeB OCYIIECTBIIAETCS pas-

MOHTA)XHOI'O 3a30pa, Aua-

HBIMM METOJaMHU: B KuMsIlen Boje; B ropsiuem macie (120 °C); ra3oBbIMH To-
pelKaMu; B HArpeBaTEJbHBIX I€YaX; ¢ MOMOLIBIO 3JIEKTPOKOHTAKTHBIX U WH-
OYKIIMOHHBIX HarpeBaTesel. Temriieparypa HarpeBa CTAJIbHBIX AETalCh s
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UCKJIIOYEHHUSI OKHCIIEHHUSI TTOBEPXHOCTHBIX CJIOEB M CHMKEHHUS TBEPIOCTU HE
noskHa npessimars 300...350 °C.

JUist oxJtaxkaeHusl JeTaneil NpuMEeHSIOT, KaK MPaBWiIo, KUAKUN a30T WU
TBEPAYIO YIIEKHUCIOTY (CyXOil Jien), UMEIOIINEe COOTBETCTBEHHO TEMIIEpaTyphl
—-190...-196 °C n -75...-80 °C.

Cnengyer MMeTh BBUJY, YTO MPH OXJAXKICHUM 3aKAJECHHBIX JeTajedl u3
craneit nepautHoro kiacca (Y7, Y12, 9XC, IIX15 u ap.) 10 HU3KUX TEMIIe-
paTyp OCTaTOYHBIA ayCTEHUT MPEBPALIAETCS B MAPTEHCUT C PE3KUM yBellnye-
HueM oobema. Hampumep, y Banos quamerpom 50 mm u3 ctanu XBI' ¢ conep-

*aHueM aycteHuta oT 13 mo 45 %
YBEJIMYECHHE JIMaMeTpa COCTAaBIISAET

5 or 0,07 mo 0,25 mm. Takue nedop-

< Boxa Malid OOBIYHO SBJISIOTCS HEIOIY-

By ~— ctuMbIMH. VIX MOXXHO M30€XKaTh, ec-

) JIA Cpa3y MOCJE 3aAKAIKUA JIeTajien ux
4 | NOJIBEPTHYTh 00PAbOTKE XOI0I0M.

’ | : COopka ¢ TepMOBO3JEHCTBUEM
3aTpyJHEHa, €CIH ANaMeTp COeIu-
HeHus d <15 mMm. B stom cmydae
| ; TeMIlepaTypHble nedopManuu 9acTo
| — OKa3bIBAIOTCS HEAOCTATOYHBIMH JIJISI
o0OecrieueHus BO3MOKHOCTH COOPKH
Cc TpeOyeMbIM HATITOM B COCIHUHE-
Huu. [Ipu nmamerpe coequHEHUs OT
T\ 15 nmo 40 MM TEpMOBO3IEHUCTBUIO

|

|

|

|

HEOO0X0IMMO, KaK MPaBUJIO, MOJBEP-
! :T rath 00e netanu. [loaToMy cOOpKyY C
I
|
|

TEPMOBO3ICHCTBUEM PEKOMEHIYETCS
8 npuMmeHsaTe npu d 240 mm. Ilpm

__ .___ : _n_

ATOM HYXHO HUMETh BBHUAY, UYTO
N7 cOOpKa C OXJIaXKJICHHMEM OXBaTblBae-
2N MOM JeTanu o0OecrneyuBaeT mpoU-

M HocTh coemuuenms Ha 10...15 %

. BbIIIIE, YeM cOOpKa C HarpeBOM
Puc. 7.14. YcrpolicTBO A1 aBTOMaTH4E- ’ N p p
OXBaTBIBAIOILEH JIETaIH.

Henocratkom cOOpku ¢ TepMoO-

CKOM COOPKHM OXJIaXJAEHHOM BTYJIKH C
HarpeTbiM KOpPIyCOM
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BO3/ICHCTBUEM SIBJISIETCS 00pa3oBaHUE IMOCJE HEe TaK Ha3bIBAEMOT'O TeMIlepa-
TYpPHOTO 3a30pa, KOTOPBIA BO3HHMKAET, HAIIPUMEP, MEXAy OypTOM Bajla U TOp-
[IOM COEJJMHEHHOUN C HUM BTYJIKU.

COopka Kak IpoJO0JIbHO-, TaK U MOIMEPEYHO-IIPECCOBBIX COCIUHEHUN T10-
CTATOYHO TPOCTO MOXKET ObITh aBTOMatu3upoBaHa. Ha puc. 7.14 mokazanHo
YCTPOMCTBO ISl aBTOMATUYECKON COOpKHM MpeABAapUTENIbHO OXJIaXKICHHOM
BTYJIKA C NpEABapUTENbHO HarperbiM kopmycoM [4]. Kopnyc 2 m BTynky 7
YCTaHABJIMBAIOT MAHUITYJSTOPOM Ha cTyneH4arblid jJoButenb /. [lpu nepeme-
LIEHUH TOJIKATENsI 6 BHU3 €r0 HIXKHSIS YacTh C PACHbUIMTEIbHBIMU OTBEPCTHUS-
MU BXOJUT B OTBEPCTHE BTYJIKHU 7, KOTOPOE F€PMETU3UPYETCA NPOKIaIKamMu 3
u 4. Ilpu 3TOM TONKATEND 6, yTANIMBask TOBUTENb /, BBOAUT BTYJIKY 7 B OTBED-
CTHE KOpIyca 2, 30JIOTHUK S MPUIIOJTHUMAETCS BBEPX YIIOPOM &, B pE3yJIbTaTe
YEero XOJIOJHAas BOJAA, IPOXOJs YePE3 PACIbUIMTEIbHBIE OTBEPCTUS TOJIKATEIS
6 oxJaxnaeT BTYJKY 7 (OHa HarpeBaeTcs 3a CUeT Nepe/layu Teruia OT KOpmy-
ca), o0ecrieunBasi ObICTPOE «CXBAThIBAHHE JECTAICH COCTMHEHUSI.

7.3.3. Coopka KJIenaHbIX U Pa3BajbLOBAHHBIX COCAUHECHUI

Kaenanble coequHenus. Ix npuMeHSIOT B TeX clly4asix, Korja Tpedyer-
Cs HEMOJBM>KHO COCIMHUTH JAETaIN U3 IJI0X0 CBAPUBAEMbBIX MAaTEPHUAIOB U KO-
rja SKOHOMHUYECKH HEIeeco00pa3Ho UCIOIb30BaTh PE3bOOBBIE COCAMHEHUS.
Haubonee mmpoko kienaHbie COSIMHEHUS! UCTIOIB3YIOT JJIsl IeTalel, BBIMOJ-
HEHHBIX U3 JIMCTOBBIX MatepuaoB. [IIMpoko pacnpoCTpaHEHHBIE THUIIbI 3aKJIe-
MOK TMOKa3aHbl Ha puc. 7.15. Marepuan 3akiienoK — CTajidb, ME€Ab, JaTyHb U

AJIFOMHUHHUECBBIC CI1JIaBhI.
PN
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Puc. 7.15. lllupoko pacnpocTpaHEHHbIE TUIIbI 3aKJICIIOK

B coenuHsieMbIX neTansix OTBEPCTHUSI YacTO CBEPJAT 3apanee. st obec-
MEYEHUS] MUHUMAJIbHOW HECOOCHOCTU OTBEPCTHUI B COCAUHSAEMBIX JCTAISAX UX
CBEpJICHUE HEOOXOIUMO BBIMOJIHATH B cOOpE (OJTHOBPEMEHHO B JBYX ACTANSX).
JlnaMeTpanbHbIN 3a30p MEXKAY CTEPKHEM 3aKJIENKU U OTBEPCTHUEM HYKHO BbI-
nepxxuBath paBHbIM 0,2 MM (ipu nuamerpe cTepxkHs d <6 mm), 0,25 (mpu
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6<d <10 mm) u 0,3 mMm (mpu 10 < d <18 mm). [Ipu 66IBITIX 3a30pax BO3MO-
KEH M3ru0 CTEep KHS 3aKJIENKHU U B3aUMHOE CMEIIEHUE JeTanei, 4To MPUBOAUT
OpH SKCIUTyaTallui K OBICTPOMY M3HOCY M pa3pyleHuto coeauHenus. Kaue-
CTBO KJICIIAHOTO COEIWHEHUS 3aBUCUT OT JUIMHBI 3aKJIENKH. BpicTynaromas
4acTb CTEPKHS B 3aBUCUMOCTH OT (POPMBbI TOJIOBKH 3aKJICMIKU JIOJKHA OBITH B
npenenax (1,3...1,6)d.

Kiienky BBINONHSIOT B TOpAYEM M XOJOJHOM COCTOSHMSAX. [ opsuyro
KIIENKY TPUMEHSIOT npu d > 14 MM. Kiienky BBITOJTHSIOT MHEBMAaTUYECKUMU
KJIETTAIBHBIMM MOJIOTKAMHM WM C TMOMOILIBIK IpeccoB. I 3aKienokK c
d=3...12 MM WUCHONB3YIOT NHEBMATHUYECKHE TPECChl, AJIsi 3aKJICMOK C
d > 12 MM IpUMEHSIOT THAPABINYECKHE U THEBMOTHUAPABINYECKIE MTPECCHI.

T |
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Puc. 7.16. Cxema paboThI moslyaBTOMaTa JUIsi OTHOBPEMEHHON BCTaBKHU (a)
Y pacKJenbIBaHus (6) IBYyX 3aKJIECIIOK

COopka kienaHbIX COE€JUHEHHM Jlerko aBToMaru3upyetcs. [Ipoiecc aB-
TOMATUYECKOM KIIETIKK OOBIYHO COCTOMT U3 CIEAYIOUIUX OCHOBHBIX ATAIlOB:
YCTaHOBKHM COEJAMHSEMBIX JieTaneil B cOOpOYHOE MPHUCHOCOOIEHUE, OCYIIECTB-
JsieMOM BPYYHYIO UM COOPOYHBIM MAHUMYJIATOPOM; BCTABKU 3aKJIEMOK B OT-
BEPCTHUSl COCIMHSAEMBIX JETANEH; OCAAKH 3aMBIKAIOIIUX TOJOBOK 3aKJIEMHOK C
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IpeBaApUTEIbHBIM CKAaTHEM COCIMHSIEMBIX AeTallel uin 0e3 Hero; yAajleHus
CcOOpaHHOTO U3JIeNUs B Tapy.

Ha puc. 7.16 npuBeaeHa cxema pabOThI M0TyaBTOMAaTa AJi OJTHOBPEMEH-
HOM BCTaBKM M PACKJIENBIBaHUs JBYX 3akKjenok. llocie ycTaHOBKM BpPY4YHYIO
nerane / u 2 Ha mayblibl 3 yepe3 00KOBbIe OTBEpCTUs A TpyO 6 moaaroTcs u3
BUOPOOYHKEPOB B OPUEHTUPOBAHHOM COCTOSIHUU 3aKyenku 5. OHu Hampasiis-
I0TCA U YIEPKUBAIOTCA YIPYTUMHU ryOkamu 4. 3aTeM ITOKU 7 MNPOTaIKHUBAOT
3aKJIENKU 5 B OTBEPCTUS COEAMHSAEMBIX AeTaned / W 2; Npu JajJbHEWIIEM
OIYCKaHWM IITOKOB 7 MPOUCXOAUT C:kaTtue neraneil / u 2 (B pe3yibrare BO3-
JEUCTBUS YIpYyrux onop 8) u popMUpoOBaHUE IIOCKUX 3aMbIKAIOUIMX T'OJIOBOK
3aKJIETIOK MPU MX KOHTaKTe ¢ rmrod 9. Jlinsg chbema cOOpaHHOro M3Aenus U
YCTAHOBKH CJIEAYIOIIMX JIETajleldl yCTPOUCTBO MOJIyaBTOMATA, HECYIIEE IUTOKH
7, IOIHUMAETCS BBEPX.

Ha puc. 7.17 noka3ansl ctaauu padoThl KJIENaJbHOrO aBTOMaTa, KOTOPbIN
MpoOMBAET OTBEPCTUS B ACTANIAX, BCTABISAET 3aKICNKHA U OCAKUBAET UX 3aMbl-
katouque royioBku [9]. Ctagum paboThl aBTOMarta: / — COEAMHSIEMbIE JETalu
MaHMIYJATOPOM YCTAaHABJIMBAIOTCSA HA HU)KHEE OCHOBAaHHE; 2 — BEPXHUU ITy-
AHCOH OITyCKaeTCs M BBbIIABIMBAET B JETaSAX YINIyOJIeHHE, a HUKHUWA O0ek
MOJIHUMAETCSI U MPOOUBAET B JAETANSAX OTBEPCTUS (BBICEUKU YAAISIOTCS Yepes
OOKOBOE OKHO BEPXHEro IMyaHCOHa); 3 — BEPXHUM IyaHCOH MOJHHMMAETCS, a

TN

Puc. 7.17. Craguu paGoThI KJIEAJIBHOTO aBTOMATa
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HIWKHHUIM 00ek ocTaeTcsi B MPOOUTOM OTBEPCTUHU U MPEMSTCTBYET CABUTY AeTa-
neil; 4 — B BepxHeil yacTH aBTOMara MPOUCXOJUT CMEHa IMO3ULIMHU, 3aKJIeNKa
aBTOMAaTUYECKHU IMOAAETCs B THE3J0 BTOPOIO BEPXHErO0 MyaHCOHA, B KOTOPOM
OHA YJEpP>KUBAETCS Pa3JBIKHBIMU T'yOKaMu; 5 — BTOPOW BEpXHHUU IyaHCOH
BBOJMT 3aKJIENKY B OTBEPCTHUS Je€Taleil u HUKHUN 00oek 0Opa3yeT 3aMbIKalo-
LIYHO TOJIOBKY 3aKJICTIKH.

Pa3BasbuoBaHHbIe coeMHeHUsA. VX MOayyaroT 3a CUeT MIACTUYECKOro
pacIlIMpeHrs 0XBaTbIBAEMOW UJTU CHKATHsI OXBAThIBAIOLLIEH JETaIIH.

Ha puc. 7.18 mokazaHbl HEKOTOpBIE NMPUMEPHI Pa3BaJIbLIOBAHHBIX COEIIH-
HEHUH U coCcO0bl X MOTydeHUs. JJI1 MPOYHOT0 U TEPMETUYHOTO COEIUHEHHUS
TpyObl ¢ muTol (puc. 7.18, a) oTBepcTe TPyOBI pacKaThIBAIOT POJUKOBOM
packatkoi. JIns mpoOYHOro COEOUWHEHHUs JeTajell NPUMEHSIOT OTOOPTOBKY
(puc. 7.18, 6) u 3aBanbIOBKY (puc. 7.18, 8), KOTOpPbIE BBHIMOJHAIOT POIUKOBBI-
MU BaJIbLIOBKaMH, COBEPILAIOIIMMH IUIAHETApHOE ABWXKeHUe. sl mpoyHOro
COEJIMHEHUS TOHKOCTEHHOW BTYJIKM C KOPIyCOM OTBEPCTHE BTYJKHU IOJBEpra-
10T IopHOBaHuIo (puc. 7.18, 2).

a

Puc. 7.18. Pa3BanblioBaHHbIE COETUHEHHUS U CIIOCOOBI UX MOTYyUYESHUS

P a3BaJIbHOBAHHBIC COCANMHCHUS XAPAKTCPHU3YIOTCA BBICOKON TEXHOJIOTHY-
HOCTBIO U HAXOJAT BCC 0onee IMUPOKOC IIPUMCHCHHC.

7.4. O0pa3oBaHue MOrpPeHIHOCTEeN U3/1eIHus IPHU cCOOpKe

OCHOBHBIM BBIXOJIHBIM ITOKa3aTeaeM Iporecca COOPKH SBIISCTCS T€OMET-
puYecKas TOYHOCTh M3JICNHS, XapaKTepu3yeMass TOYHOCThIO TPAaeKTOPHHU JIBH-
’KEHUs MOJBMKHBIX YacTel U3AeIUs U OTHOCHTEIBLHOIO MOJIOKEHUS €0 JIeTa-
JIei.
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OCHOBHBIMHM TPUYMHAMU OOpPa30BaHUSI F€OMETPUUYECKUX MOTPEUTHOCTEH
U3JIeus Ipu COOpKE SBISIOTCS:
® [IOTPEIIHOCTU Pa3MepoB, (POPMBI U PACHOJIOKEHUS MOBEPXHOCTEN
JieTale, MOCTYNaIIMUX Ha COOPKY;
e CcOOCTBEHHbIE M KOHTAKTHBIE JedopMaluu JieTasieil, BO3HUKAIOI1e
B Ipoliecce cOOpKU (COOCTBEHHBIE Ae(POopMalii OOBIYHO SIBIISIOTCS
YIPYTUMH, & KOHTAKTHBIE — YIIPYTO-IUIACTHYECKUMHU).

[Ipu cOopke coenMHsIEMbIE IETalM HArpy>KarTCs paclpe/leeHHbIMH U
COCPEIOTOYEHHBIMU CHJIAMM M MX MOMEHTAaMHM, NOABEPTasCh PACTIKEHUIO,
CKaTHio, U3rudy U KpydeHutro. IIpyu 3TOM CuiOBbIE HAarpy3Ku Ha JeTalld OKa-
3BIBAIOTCS TECHO B3aMMOCBS3aHHBIMU C IMOTPEIIHOCTAMH UX U3TOTOBJICHMUS.

Ha puc. 7.19 nokazana cxema nedopmainuii neraneit peaykropa npu 3a-
KpEIUICHNY BHHTAMHU Ha OCHOBaHUM. HMKHSAA IUIOCKOCTBH KOpITyca peayKTopa
U BEPXHssS IUIOCKOCTh OCHOBaHUS UMEIOT MOrPEIIHOCTH (opMbl. JlomycTum,
YTO TOYKHM | M 2 pacnosnoxkeHbl ofHa 3a apyrou. llpu 3atsokke BuHTA 4 penyk-
TOpP ONMPOKUHETCS OTHOCUTENBHO TOYEK | M 2 M CONPUKOCHETCS ¢ OCHOBAaHUEM
B Touke 3. Ilpu 3arspkke BuHTa 5 nmpousoitaeT aedopmanus Kopmnyca U OH Koc-
HeTcsl ocHOBaHus B Touke 6. IIpu 3akperienun nedopmMupyrorcs Takxke 00Ko-
BBIE CTEHKH KOpITyCa, YTO MOYKET HApYIIWTh IOJIOKEHHWE MOIIIUIIHUKOB U
MPUBECTH K 3amemieHuto Bana. CaedopMUPYIOTCS U BUHTBL, YTO MOXET
HapyIIUTh UX HOPMAJIbHYIO paloTYy.

lZN
= <~ — -
{
4 5
‘ ' Puc. 7.19. Cxema nedopmarmii
2 12 4& Q! JeTanel peryKTopa MpH 3aKperuieHUH
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Ha puc. 7.20 manwl cxembl 00pa3oBaHUs TMOTPEIIHOCTENH TpU COOpKe
pe3b00BBIX coeMHeHUH. [Ipy HaMMYMU OTKJIOHEHUS OT MEePHEHANKYISPHOCTH
OCH pe3b00BOI0 OTBEPCTHUS B KOPITYCE OTHOCUTEIBHO €r0 MJIOCKOCTH (BCIIOMO-
raTeibpHas 0asza) IIMWIbKA MPU 3aTsHKKE raiiku usrubaercs (puc. 7.20, a), us-
ru6 mnuibku (puc. 7.20, 0) NPOUCXOAUT U MPU OTKIOHEHUH OT MapajuiesIbHO-
CTH BEpXHEH IIOCKOCTU MPUCOEAUHIEMON K KOPIYCY JAETald OTHOCUTEIBHO
€€ HIDKHEH IIOCKOCTH (OCHOBHAas 0a3a).

H
Puc. 7.20. Ilorpemnocry,
. BO3HHUKAIOIIKE NPU COOpKE pe3bOOBbIX
\ COCIMHEHUN
a o

N3ruby mnoasepraroTcsi Bajibl, MUMEIOLIUME pPE3bOOBBIE CTYNEHH, €CIIH,
HaIpuMep, TOpel] Failkiu UMEEeT OTKJIOHEHHE OT MEePIEeHIUKYISIPHOCTH OTHOCH-
TEJIBHO OCH €€ pe3bObl. M3ru0 BaoB BBI3BIBAET MEPEKOC KOJIEL NOAIIUITHUKOB,
HapyliaeT UX HOPMaJbHYIO pa0OTy M MPUBOJUT K HEPABHOMEPHOCTHU Bpalle-
HUSL.

Bplmie nmpu paccMOoTpeHHH MPECCOBBIX COCAWHEHUM TOJIarajiyd pacupene-
JIeHME KOHTAKTHOI'O J1aBJIEHUsS PAaBHOMEPHBIM. B 1eiCTBUTENBHOCTH U3-3a MO-
rpemHocTe (opMbl, HApUMEP, OTBEPCTUS BTYJIKH M COEAMHIEMON C HHUM
CTYNIEHH BaJa 3TO pacnpenesieHue OyneT HEpaBHOMEPHBIM IO MOBEPXHOCTH
KOHTaKTa, YTO, B YACTHOCTH, MOXKET BbI3BaTh NEPEKOC BTYJKH OTHOCUTEIBHO
Baja. Takas ’k€ MNOrpEeIIHOCTbh MOET C(OPMHPOBATHCA INPH HAMPECCOBKE
BTYJIKM Ha BaJl U NP HE3HAYUTEJIBHBIX IMOIPEIIHOCTIX (OPMBI CONPATraeMbIX
MTOBEPXHOCTEH, €CIIM, HAPUMEpP, YCUJIUE 3aIPECCOBKU OYAET MPUIOKEHO KO
BTYJIKE BHELIEHTPEHHO.

IIpu cOopke IMpeccOBBIX COEAMHEHUN, KaK OTMEYasaoCh BBIIIE, POUCXO-
IUT yBEJIIMYEHUE TMaMeTpa HapyKHOM MMOBEPXHOCTU OXBAThIBAIOLIEH AETaNHN U
YMEHBLIEHUE MaMeTpa OTBEPCTUs oXBaTbiBaeMOM. IIpym 3TOM Ha yka3aHHBIE
MOBEPXHOCTU B TPAHC(HOPMHUPOBAHHOM BHUJIE MEPEHOCATCS MOTPEIIHOCTH (HOp-
MBI colpsraeMbIx mHoBepxXxHOCTeH. CKa3aHHOE NOJITBEPKAAECT CIETYHOLINI
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npumep (puc. 7.21). Ha Ban, umeronmuii B AMaMeTpaIbHOM ce4eHUH (Hopmy
IIECTUTPAHHUKAa C OTKJIOHEHHEM OT Kpyrioctu 5...7 mxMm (puc. 7.21, a),
HanpeccoBbIBAIM ¢ HATATOM N =29...31 MKM KOJIbIIO KOHUYECKOTO MOIIHII-
HUKa. OTKIIOHEHUS! OT KPYTJIOCTH OTBEPCTUS U JIOPOKKH KaUeHHs KOJbLA Obl-
au Ou3kuMu K Hymio (puc. 7.21, 6). Ilociie HampecCcoBKH KOJbla TIOPOKKa Ka-
YeHusl Takxke mpuoodpena gopmy mecturpanHuka. [Ipudem y y3koro topua
KOJIbLIa OTKJIOHEHUE OT KPYIJIOCTH COCTaBWJIO 4 MKM, a y IIMPOKOro — 2...3
MKM (puc. 7.21, ). AHanOTUYHbIE SBJICHUS MPOUCXOSAT U TPHU 3aMPECCOBKE
HapY>KHOT'O KOJIbIIa MOJIIMITHUKA B KOPITYC.

Puc. 7.21. Biusinue norpemnoctu (opMbI Bajia Ha TOTPELUTHOCTH
(GOpMBI JOPOKKU KaUeHHSI HAIIPECCOBAHHOTO HA HETO KOJbI[a KOHUYECKOTO
MOJIIIMITHUKA: @ — KPyTJIorpaMMa Baja; 6 — KpYIJIOTpaMMbl OTBEPCTHS
U JIOPO’KKH KaueHUs KOJIbIa 10 COOPKHU; 8 — KPYTJIOTPAMMBI TOPOKKH
KayeHHsI KOJIbIIa 1Mociie COOpKH

CymectBeHHble ynpyrue aedopMalud OTHOCUTENIBHO HEXECTKHX JeTa-
Jel MOTYT MPOUCXOJIUTh U TMOJ ACHCTBHEM Beca MPUCOCIUHIEMbIX K HUM Je-
Tajgeld. DTO MMEeT MECTO, B YaCTHOCTH NpPHU YCTAHOBKE HAa CTAHUHY CTaHKa
CyNmopTOB, CTOJOB W T. M., MOJ JIEHUCTBUEM Beca KOTOPBIX HAMPABISIOIINE
CTaHUHBI mporudaroTcs. UToObl KOMIEHCHUPOBATH 3TOT MPOrMO MOCTYHAIOT
caenyromuM obOpazoMm. Ilepen nummdoBaHMEM HamMpaBISIONIMX CTAHUHBI TO-
CIETHIO Je(OPMHUPYIOT C TIOMOIIBIO BUHTA (puC. 7.22) Tak, YTOOBI HAMpaB-
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JSIOUIME OKa3aJIMCh BOTHYTHIMHM (BEIMYMHY NPOruda OOBIYHO OINpPEAeIIIOT
sKcriepuMeHTanbHo). [locne mmudoBaHus U 0OCBOOOXKIEHUS CTaHUHBI OT BO3-
JEUCTBUSI BUHTA HAIIPABJISAIOIINE CTAHOBSTCS BBITYKJIBIMHU, @ MTOCJIE€ YCTAHOBKHU
Ha CTaHUHY CTOJIa UJIU CYNIOPTa HAIPABIIAIONINE BHITPAMIISIOTCS.

Puc. 7.22. Cxema nedopmMaiiny CTAaHUHBI
nepen numdoBaHUEeM HAITPaBIISIONTNX

PaccMoTpenHbIe MpUMEphl TTOKA3bIBAIOT, YTO JISI CHUKEHUS TOTPEITHO-
CTel u3nenuii mpu cOOpke HEOOXOUMO: TTOBBIIIATH TOYHOCTH JACTANICH; B PsI/Ie
CJIy4aeB MCIOJB30BaTh JECTATU C MPEeIHAMEPEHHBIM HCKaKEHUEM (OPMBI; OTI-
THUMHU3HPOBATh caMu mporiecchl cOopku. Hampumep, mpu co6opke MHOT0O00ITO-
BbIX COEAMHEHUH, KaK YKa3bIBAJIOCh BbILIE, HEOOXOIUMO COOJIIOAATH ONpese-
JICHHYIO TOCJIEIOBATEIbHOCTh 3aTSKKU TaeK; JUIsl TIOBBIIICHUS TOYHOCTH
cOOPKH MPECCOBBIX COSAMHEHHH 11eIeC000pa3HO BMECTO 3aIIPECCOBKHU MCIOJh-
30BaTh COOPKY C TEPMOBO3ACHCTBHMEM HA JAETald. 3HAYUTEIHHO IOBBICHTH
TOYHOCTH COOPKH MOYKHO 32 CUET U3MEHEHUS KOHCTPYKITUH H3ICIHSL.

7.5. KontpoJb kayectBa cOopku. McnbiTaHue COOPAHHBIX M3/1eJIHH

KagyectBo wu3aenuit B COOpOYHBIX II€XaXx KOHTPOJIUPYIOT pabodue-
cOOpIIMKY, MacTepa y4acTKOB M KOHTpoJiepbl. [Ipu obuieit u y3ioBoii cOopke
MIPOBEPSIOT:

e HajIM4yue HEOOXOIUMBIX JAeTajieil B COOpaHHBIX COCIMHEHUSX (BbI-
MOJIHSIOT OCMOTPOM);

® MPaBUJIBHOCTH MOJIOKESHUS COCTMHEHHBIX JIeTaIe U y3/10B (OlCHH-
BalOT OCMOTPOM);
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® 3a30pbl B COOpAaHHBIX COCIUHEHUSAX (OMPESISIOT ¢ TOMOIIBIO TTY-
TIOB);

® TOYHOCTh PACIIOJIOKEHHS COEJUHEHHBIX JeTajiell (BBIMOJIHSIIOT B
CHIEUANIbHBIX TPUCTIOCOOIEHUSIX);

® IEepPMETUYHOCTh COCAMHEHUM (B CHEUUAIBHBIX MPUCITOCOOICHUSIX)
Y TUIOTHOCTh IpUJIEraHus IOBEPXHOCTEH ieTaneil (Ha KpackKy);

® 3aTSKKY pe3bOOBBIX COCAMHEHUM, MIOTHOCTb MOCTAHOBKH 3aKJie-
MOK, MJIOTHOCTh Pa3BaJIbIIOBAHHBIX U IPYTUX COCTUHECHHUI;

® pa3Mepbl, 3a1aHHbIE B COOPOYHBIX YEPTEXKAX;

® BBLINOJHEHHUE CIEIUAIbHBIX TpeOoBaHUM (IO YpPaBHOBEIIEHHOCTH
y3JI0B BpallleHHUs], TOJITOHKE 10 MAcCE U CTATUYECKOMY MOMEHTY);

e o0OecreueHre 3aJJaHHbIX MTapaMeTPOB COOPAHHBIX U3ACIHUI U UX CO-
CTaBHBIX YacTeu (MPOU3BOJUTEIILHOCTH U HAMOPY HACOCOB, TOYHO-
CTHU JICJIUTEJIbHBIX MEXaHU3MOB, KAYECTBA KOHTAKTOB B dJIEKTpHUYE-
CKHMX MalllMHaxX U JIp.);

® BHEIIHUI BUJ COOpaHHBIX H3JEIUN (OTCYTCTBUE MOBPEKICHHBIX
JeTalel, 3arpsA3HeHU U IpYrux 1e(eKTOoB).

OOBeKThl, METOJBI U CPEJICTBA KOHTPOJIA YCTaHABIMBaeT TexHojior. OH
BBIOMpPAET CXEMbI KOHTPOJISI U pa3pabaThiBaeT TEXHUYECKUE 3aJlaHUs Ha pa3pa-
OO0TKY KOHCTPYKIHMH KOHTPOJBbHO-U3MEPUTEIBHBIX MHCTPYMEHTOB U TPHUCIIO-
coOJieHu .

B kauectBe npumepa Ha puc. 7.23 npuBEACHBI CXEMbI KOHTPOJISI HEKOTO-
PBIX MTapaMeTPOB TOUHOCTHU U3JENUi [6], BBIMOJHIEMOr0 ¢ MOMOIIBIO HHANKA-
TOPOB YaCOBOI'O THUIA.

PanunanbHoe OueHHe UUIMHIPUYECKONW MOBEPXHOCTH Bpallarolleucs Je-
Talli U3MEPSIIOT MO CXeMe, MPUBEAECHHON Ha puc. 7.23, a.

OceBoe nepeMeleHne Bpallaroencs 1eTaid onpelesioT Kak pa3HOCThb
MOKa3aHUuW UHAUKATOPA, PACIOI0KEHHOT'0 TOYHO 1Mo €€ ocH (puc. 7.23, 0).

TopruoBoe OueHue BpallalolIeiicss AeTaau IPOBEPSIOT MO cXeMme, U300pa-
YKEHHOU Ha puc. 7.23, 8.

OTKIJIOHEHHE OT COOCHOCTU LMJIMHJIPUYECKUX MOBEPXHOCTEH JABYX HEMO-
JNBUKHBIX JIeTajeil KOHTPOJUPYIOT MHIUKATOPOM, YCTAHOBJICHHBIM HAa OJHOM
M3 HUX C TTOMOIIIBIO Bpararomeiics MmygpTsl (puc. 7.23, 2).

OTKIJIOHEHHE OT COOCHOCTH IUIMHAPUYECKON MOBEPXHOCTH OJIHOW Bpa-
LIAFOIIECHCA AETalld OTHOCUTEIIBHO APYrOv HEMOABMKHOW JETald MPOBEPSIOT
o cXeMme, yKkazaHHou Ha puc. 7.23, 0.
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OTKJIOHEHHE OT MPSMOJIMHCHHOCTH TIEpEeMENICHUS y3Jia B 3aJaHHOM
HAIIPABJICHUH U3MEPSIOT C TTOMOIIBI0 HHIWKATOpa W ATAJOHA B BUAC JTUHEHKH
WM omnpasku (puc. 7.23, e).

9 | |
==

-
\T Puc. 7.23. KoHTpOIIb TOYHOCTH
Pa3IMYHEIX IAPAMETPOB MAIIUHBI
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OTkJI0HEHUE OT MEPHNEHAMKYISPHOCTH (MapayieTbHOCTH) NEpPEeMEeIleHUs
y3lla K 3aJaHHOMY HAIIpaBJICHUIO IIPOBEPAIOT HMHAUMKATOPOM II0 3TAaJOHY,
IpeIBApUTEIBHO BHICTABIIEHHOMY B 33JJaHHOM HamnpasieHuu (puc. 7.23, o).

OTKIIOHEHHE OT NEPHEHAUKYJISIPHOCTH OCU BpAIICHUS AETANIM OTHOCHU-
TEJIbHO IUIOCKOCTH KOHTPOJUPYIOT UHIAMKATOPOM IO CXEME, IPUBEICHHOM Ha
puc. 7.23, 3.

3aKIIOYNUTEIBHOW KOHTPOJIBHOW OIEpaluei SIBISIETCS WUCIBITAHUE HU3JIe-
auil. X UCHBITBIBAIOT B YCIIOBUAX, NMPUONMIKEHHBIX K 3KCITyaTallMOHHBIM.
Bce Buabl ucnbITaHUM AEIAT HA IPUEMOYHBIE, KOHTPOJIBHBIE U CIICLUAJIBHBIC.

[Ipy mprEeMOYHBIX UCIBITAHUSX ONPEACIAIOT (DAKTUUECKUE IKCILTyaTalu-
OHHbIE€ XapaKTEPUCTUKH MAIIMHBI (TOYHOCTH, KECTKOCTb, MOIIHOCTb, MPOU3-
BOJIMTENbHOCTb, 3aTPaThl SHEPTUU U AP.).

Ecnu y uzgenus oOHapy)uBarOT AePEKThI, TO MOCIE UX YCTPAHEHUS MPO-
BOJAT KOHTPOJIbHBIE UCTIBITAHMUS.

CnenuanbHbple MCHBITAHUS BBINOJIHAIOT I U3Y4YEHUS M3HOCA NETAJIEH,
YCTAHOBJICHUSI IIPUI'OJHOCTU HOBBIX MapOK MaTE€pUAJIOB JJIsI OTBETCTBEHHBIX
JeTaJIel U U3yYEHUs IPYTUX sIBJICHUHN B MallUHAX.

7.6. OcHOBBI p33p360TRl/l TEXHOJOIHIE€CKOro mpoiecca CﬁOpKI/I n3aeJaus

Texnonmormueckuii mporecc cOOPKU M3AETHS pa3padaThIBAlOT B MEPBYIO
odepens — 10 pa3paboTKH TEXHOJOTHYECKUX MPOLECCOB M3TOTOBICHUS J1eTa-
mu. Takasi MOCIIe0BaTeNIbHOCTh OOBSICHICTCS TEM, YTO MPH MPOSKTUPOBAHUU
TEXHOJIOTHH COOPKH H3IEIHS MOTYT BHOCHUTBHCS M3MEHEHHUS B KOHCTPYKIUH
AeTajeil U MpenbsBIIeMble K HUM TEXHUYECKHE TPeOOBaHHS, HANPUMEp, IO
TOYHOCTH.

7.6.1. UcxoaHble JaHHBIE U MOCJIEA0BATEJbHOCTH Pa3padoTKu
TEXHOJIOTHYeCKOro npoiecca cOOpKM u3aeans

Ucxonnyro nndopMmainio, HeOOX0IUMYIO ISl pa3pabOTKU TEXHOJIOTHYE-
CKOro mpolecca cOOpKH U3Jenus JesAT Ha 0a30BYIO, CIIPABOYHYIO U PYKOBO-
JAIYIO.

IIpu pa3paboTke TEXHOJIOTMYECKOro MpPOoIlecca JJjIsl HOBBIX MPEANPUATUN
U MPOU3BOJICTB 0A30BBIMU MCXOJHBIMU JTAHHBIMU SIBJISIFOTCSI: COOPOUYHBIE Yep-
TEXU U3JIeNUs U Y3JI0B, cCeNU(PUKALIMYU JIeTalleld, TEXHUYECKHUE yCIOBUs cOOp-
KU U UCHBITAaHUA U3AENUs, paboune YyepTexu AeTaiei, BXOASIINX B U3JIENue,
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roioBoii 00beM BbIycka u3Aenuil. COOpOUHBIA YepPTEX JOJKEH COACPKAThH
HE0OXOAUMBbIE TTPOCKIIUU U Pa3pe3bl, pa3Mephl, BhIICpKUBAEMbIe pU COOPKeE,
MOCAJIKU B COMNPSKEHUAX, TAaHHBIE O MACCe U3/ U €r0 COCTABHBIX YaCTEH.
B TexHuyeckux ycloBHUSIX YKa3bIBalOT TOUHOCTH COOpPKH, KQU€CTBO COMpsKe-
HUN, UX TE€PMETHUYHOCTH, )KECTKOCTb CTHIKOB, MOMEHTHI 3aTsKKH PE3bOOBBIX
COEIMHEHUN, TOYHOCTh 0aJaHCUPOBKHU BpAIIAIOIIUXCS YacTel, YKa3aHUs O Me-
TOJAX BBIIIOJHEHUSI COCIMHEHUN U METOJIaX KOHTPOJISI U3/1CIIHUH.

[Tpu pa3paboTke TEXHOJOTHYECKOTro Mpoliecca Jjisl JeUCTBYIOMIMNX MpPe/-
OpUsSTAA HEOOXOJUMO TaKXKe pacrojiaraTh CBEJCHUSIMU OO0 UMEIOIIMXCS B
cOOPOYHOM TMPOU3BOJICTBE CPEJCTBAX TEXHOJOTMUYECKOTO OCHAIICHUS, MPOU3-
BOJICTBEHHBIX IIOMIAJSAX U IPYTUX NPOU3BOJACTBEHHBIX YCIOBUSX.

K cnpaBounoii nHbOpMaAIUM OTHOCAT KaTaJIOTHM U CIPABOYHUKHU MO COO-
POYHOMY OOOPY/IOBAHUIO U TEXHOJOTUUYECKON OCHACTKE, HOPMATUBbLI BPEMEHU
Ha cliecapHO-cOOpOYHbIE PadOTHI U JIp.

PykoBogsuieil nndopmanuei SBISIIOTCS JaHHBIE O MEPCIEKTUBHBIX TEX-
HOJIOTMYECKHUX Ipoleccax B OTPACIIH, CTAHAAPThl HA TEXHUYECKYIO JOKYMEH-
Tallll0, OCHOBHBIE TPEOOBaHUS MO MEPCIEKTUBAM Pa3BUTHS MPOU3BOACTBA Ha
MpEANPUSITUH.

TexHomorn4yeckuii mpouecc cOOpKU U3AeNusl pa3padaThiBalOT B OINpeie-
JIEHHOW MOCJIEI0BATEIBHOCTH.

1. Omnpenensercss TUN MPOU3BOJCTBA U yCTAHABIMBAETCS COOTBET-
CTBYIOIIIasi eMy opraHuzaiuonHasi popma cOopku. OmnpeneneHue Tyra npous-
BOJICTBA BBINOJIHAETCS TAaK XK€, KaK MNPH HW3rOTOBJIEHUH Jetaneil. CpenHee
IITY4YHOE BpEMs Ha OMEpalusXx TEXHOJOTMYECKOro Impolecca cCOOpKU MpUHU-
MalT MO TEXHOJOTMYECKOMY Mpolieccy COOPKH aHAJIOTMYHOTO U3JENUS WU
pPaCCUMTBHIBAIOT MO YKPYNHEHHBIM HOPMAaTHMBAM Ha pa3JIMYHbIE KOMILIEKCHI
cOOpOYHBIX PaboT.

2. OcCyuecTBISIOT TEXHOJIOTHMYECKUN KOHTPOJb COOPOUHBIX YepTe-
KeW U3MIeNUs U €ro y3JI0B Ha IMPEeJAMET COOTBETCTBUS UX KOHCTPYKILHM Tpedo-
BaHUSIM TEXHOJIOTUYHOCTH MIPU COOpKE /JIsl YCIOBUN JAHHOTO MPEINPUATHS.

3. YcraHaBIMBarOT MOCIEAOBATEIIBHOCTh COCAUHEHUIN BCEX Y3JI0B U
JeTajel U3Jenus, COCTaBISIOT cXeMbl o0IIel u y3noBoil cOopku. [Ipu stom
YUYUTBIBAIOT, YTO Ha OOLIYI0 COOPKY IOJAKHO MO/IaBaThCAd BO3MOXKHO OOJblIee
YUCJIO MPEABAPUTEIIBHO COOPAHHBIX Y3JIOB U BO3MOXKHO MEHbIIEE — OTAEIb-
HBIX JIeTayieil; oOmas cOopka OoKHA OBITh B MAaKCUMAJIbHOW CTEIEHU OCBO-
OOXJIeHa OT BBIMIOJIHEHUSI MEJIKUX COOPOYHBIX COCAMHEHUN U Pa3IUYHBIX
BCIIOMOTaTEIbHBIX Pa0oT.
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4. VYcranaBiauBaroT HaubOoisiee 3(PeKTUBHBIE CIOCOOBI COCTUHEHUS
AeTaneil, TPOBEPKH MOJIOKEHUH W (PUKCALMU BCEX COCTABISIONIUX H3CINe
y37I0B U jaetaneil. PopMHUPYIOT CTPYKTYpY M COACpKAHHE TEXHOIOTHYECKHX
orepanuii COOPKU U OMPEAETSIOT METObI KOHTPOJISI M UCTIBITAHUS U3/ICTIHSL.

5. Pa3pabaTbiBatoT HEOOXOJUMYIO JIs BBIITOJHEHHUS] TEXHOJIOIHYE-
CKOTO TpoIlecca HECTAaHIAPTHYIO TEXHOJIOTMYECKYIO0 OCHACTKY.

6. Ilpou3BOJAT TEXHOJOTHUYECKOE HOPMHUPOBAHUE COOPOUHBIX PabOT
U OMPEIEISIIOT TEXHUKO-9KOHOMUYECKHE MOKa3aTeIl TeXHOJOTHYECKOTO MPo-
necca COOpKH.

7. OQopMISIOT TEXHOJOTHIECKYIO TOKYMEHTAIIHUIO.

7.6.2. TexHOJIOrH4eCKMH KOHTPOJIb COOPOYHBIX YepTeKel

VYka3zaHHbI KOHTPOJIb BBITOJHSIOT JJIsl OLIEHKH COOTBETCTBUSI KOHCTPYK-
MU U3JeNusl TPEOOBAHUSIM TEXHOJIOIMYHOCTU NpHU cOOpke. DTH TpeOOBaHHMS
MOTYT OBITh C(HOPMYJIUPOBAHBI CIAEAYIOIIUM 00Pa30OM.

[Ipexae Bcero KOHCTPYKIMS MalIWHBI JOJDKHA JOMYCKaTh €e COOpPKY H3
MpPEeABAPUTEIBHO COOpPAHHBIX Y3JIOB. DTO MO3BOJISIET OCYIIECTBIATH Mapal-
JEeNbHYI0 COOPKY Y3JI0B M OOIIYI0 COOPKY, UTO COKpAIAET JJIUTEIbHOCTh IIUK-
na cOOpPKM MalIMHbL. 3HAYUTEIBHOE IPEUMYILECTBO 00ECIIeUnBaeTCs B CiIyyae,
€CJIM y3€ell SIBJISIETCSl arperatoM, KOTOpbIi mepes rnojadeid Ha oOuyro cOOpKy
MIPOXOJUT KOHTPOJIb M UCIHBITAHUE; STUM YCTpPAHSETCS MOSIBIEHHE Ne(PEKTOB
Ha 00111ei COOpKe U MOBBIIIACTCS KaueCTBO M3ACTUM.

MaiiiiHa B 1€JI0M JIOJKHA UMETh MPOCTYI0 KOMIIOHOBKY, HE BbI3bIBAIO-
11yt 3aTpyaHeHuid npu coopke. CienyeT mo BO3MOKHOCTH YMEHbBIIATh KOJIU-
YECTBO HAaUMEHOBAHUW JI€TaJIe U y3J0B MAILIUHbBI, a TAKXKE CTPEMUTHCS K UX
B3auMoO3aMeHsieMocTU. Vcnonb3oBaHue cTaHAApPTHBIX JeTajel U y31oB (arpe-
raToB) MO3BOJISIET MPUOOPETaTh UX CO CTOPOHBI MO CPABHUTEIBHO HHU3KOU
uene. CokpalieHue HOMEHKJIATypbl BUHTOB W OOJITOB JaeT BO3MOXKHOCTD
HauOonee 3(PEKTUBHO HUCIOIB30BaTh MpPU COOPKE Pe3bOOBBIX COETUHEHHI
MEXaHU3UPOBAHHBIE HHCTPYMEHTHI.

Cokpailienre yucia geTtanedl B U3JeIUU JOCTUTaeTCsl MyTeM O0beauHe-
HUS B OJHOM jJetanu (GyHKIUN HecKoJbkux. Hampumep, BUHT ¢ OypToMm
(puc. 7.24, a) BeInoyHIeT PYHKUIUHA BUHTA U AHObI. [Ipyn U3roToBIeHUN BUH-
Ta U3 KalpoHa o0ecleurBaeTcsl YIUIOTHEHHE coeAuHeHus. OTrubdanueM Kpas
Oypta BuHTaA (pHC. 7.24, 6) 1 BBIIOJTHCHHEM y TAMKA KOHUYCCKOU OITOPHOM T10-
BEpXHOCTH (puc. 7.24, 8) JOCTUTAETCS UX CTOMIOPEHUE.
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KoHcTpykuust MalmHbl 10KHA 00€creynBaTh BO3MOKHOCTh YA00HOTO U
CBOOOJHOrO MOJBOAA BBICOKOIPOU3BOAUTEIBHBIX MEXaHU3UPOBAHHBIX HH-
CTPYMEHTOB K MECTaM COEIMHEHUS JETANIEH, JJETKOCTh UX 3aXBaTa IPy30M10/Ib-
€MHBIMH YCTPOMCTBAMU AJI TPAHCIOPTUPOBKU M YCTAHOBKH Ha COOMpaeMoe
U3JIeIue.

Puc. 7.24. Ilpumepsl TEXHOIOTMYHBIX KOHCTPYKIM 1eTaneil 1 coeAMHEHUI

COopka MaluHbl JOJKHA MPOU3BOAUTHCS 0€3 MPUMEHEHHS CIOXKHBIX
MPUCIIOCOOJICHUM, TPEANOUTUTENBHO 0€3 oBOpoTa 0a30BOM Jeranu (¢ KOTO-
poil HaumHaeTcs cOOpKa), MyTeM OCYIIECTBICHHUS] MPOCTHIX JBHKEHUH s
YCTAHOBKHM COEIIMHSIEMBIX JeTajei, MOoJIB0JIa U OTBOJIa COOPOYHBIX UHCTPY-
MeHTOB. ba3oBas netanb JOJKHA ObITh I0CTATOYHO KECTKOM M UMETh HAaJeK-
HbIE€ TEXHOJOrnueckue 0a3zbl, MO3BOJISIIOLIUE 00ECTIEYUTh BBICOKYI) TOUYHOCTD
ee yctaHoBKH. ClielyeT COKpallath Opu cOOpKE COBMECTHYIO MEXaHHUYECKYIO
00paboTKy JeTajel, a TakKe MPUTrOHOYHbIE PAOOTHI.

Kpome nepeuncneHHbIx o0mux TpeOOBaHUN HYKHO YUUTBHIBATH YACTHBIC
yCJIOBUSL COOPKHU pa3IMUHbIX coenHeHuil. [Ipu cOopke coennHeHu ¢ 3a30pom
WJIM HATATOM JIeTalu JIOJDKHBI UMETh 3aX0oaHbie (hacku (puc. 7.24, 2), a Takke
Harnpasisonue nosicku A (puc. 7.24, 0) nns ycrpaHenus nepekoca. [Ipu 3a-
MIPECCOBKE Malblia B OTBepcTHE BWIKU (puc. 7.24, e) BO n3bexaHue 3aqupoB
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COEJIMHAEMbIE TTOBEPXHOCTH ATUX AETalle HY>KHO BBIMOJIHATH CTYIIEHYAThIMH,
IpUYEM LIMPUHA MOSICKa A B BUIKE JOJIKHA ObITh OOJIbIIIE IIUPUHBI €€ MosicKa
b (b, >b,).

BuHTBI 1 raliku A1 MOBBIIEHUS] TPOU3BOAUTEILHOCTU COOPKH CIENYET
3aBUHYMBATh M 3aTATUBATh TOPLIOBBIMU KitOUaMmH. [[1s1 3TOro JoMxKHO OBITh
IPEeIyCMOTPEHO AOCTaTOYHO OOJIBILIOE PACCTOSIHUE OT BUHTA (Tailku) O CTEH-
KA KOpnycHOM netanu (puc. 7.24, o). B MHOro00iTOBOM (BUHTOBOM, IIMH-
JIEYHOM) COEJMHEHUU PACCTOSTHUE MEXAY OCSIMU Pe3bOOBBIX J€TaNei JOJIKHO
OBITh JOCTATOYHBIM JJISI IPUMEHEHUST MHOTOUINUHACIBHBIX 3aBEPTHIBAIOIINX
yCTpOMCTB. ['aliky, pacrosoKeHHbIE HAa BHYTPEHHEH MOBEPXHOCTHU AETalel,
JUTSL HAQJI)KHOTO CTOMOPEHMSI CeNyeT LIIUIMHTOBAaTh; FallKH, pacloOXKEHHbIE
Ha Hapy>KHOW MOBEPXHOCTH, MOKHO YCTAaHaBIIMBATh C MPYXUHHBIMH IIaiida-
MU, YTO yNpOIIAeT COOPKY.

[Ipu aBTOMaTHYECKOW COOpPKE K KOHCTPYKLMU U3JIETUS MPEIbSABISIOTCS
JOTOJIHUTENIbHbIE TpeOoBaHus. JleTanu AOKHBI UMETh MPOCThIE CUMMETpPUY-
Hble (JOPMBI, UTO YNPOIIAET 33a4y UX OPUEHTALMU [IPU Bbl1aye U3 OyYHKEpHO-
OPUEHTUPYIOIIHUX YCTPOMCTB Ha pabouyr0 MO3HMIHMIO COOPOYHOTO aBTOMATA.
Konctpykiust netaneit 1okHa ObITh TakOM, 4TOOBI NP Bblgaue U3 OyHKeEp-
HBIX YCTPOMCTB HE MPOMUCXOJMIIO X B3aUMHOIO cuerjeHus. Cieayer Makcu-
MaJbHO HIMPOKO MCIOJIb30BaTh CTAHIAPTHBIE WM HOPMAJIU3UpPOBAHHBIE J€Ta-
M 7151 OONBIIEr0 MPUMEHEHUsT OJJHOTUIIHBIX COOPOYHBIX ycTpoilcTB. Lleneco-
00pa3HO 3aMEHSTh Pa3bEMHBIE COCUHEHUS HEPAa3bEMHBIMU, IPUMEHSA KIET-
KY, pa3BaJIbLIOBKY U T. 1. COOpKa JOJIKHA BECTUCH MPU NPOCTHIX (IpeumMyie-
CTBEHHO MPSIMOJUHENHBIX) JBUKEHUSAX UCIIOIHUTEIbHBIX YCTPOUCTB aBTOMATA
0e3 moBopoTa u3aeiaus. [l NoBbIlICHUS HAIE)KHOCTH PabOThl COOPOUYHBIX aB-
TOMATOB B pAJIE€ CIy4YaeB LEIeCO00pa3HO MOBBIIIATh TOYHOCTD JETaCH.

BaXHbIM 3TanmoM TEXHOJOTHMYECKOrO0 KOHTPOJIS SIBISIETCS pa3MEpPHbIN
aHajau3 KOHCTpyKuuM wu3fenus. BeiOop meTonoB olecreueHus TpeOyemoit
TOYHOCTH 3aMBIKAIOIINX 3BEHbEB KOHCTPYKTOPCKHUX Pa3MEPHBIX LIETIEH, pacyeT
JIOIYCKOB U MPEAEIIbHBIX OTKIIOHEHUH UX COCTABISIOIMX 3BEHBEB TPOU3BOAUT
KOHCTpYKTOp. TexHonor npoBepsieT NpUHATbIE UM penieHus. Takas nmpoBepka
CBOJIMTCS K aHaIM3y OOOCHOBAaHHOCTH IMPUHATHIX METOJOB JOCTHUKEHHUS TOY-
HOCTH 3aMBIKAIOIINX 3BEHbEB KOHCTPYKTOPCKHX Pa3MEpHBIX LIETIEH Y3JI0B U
W3JIeNus B LEJIOM U PElIeHUI0 00paTHBIX 3a]1ay JJIs 3TUX LIETIEH.

Ha ocHOBe TEXHOJOrMYECKOro KOHTPOJIsI COOPOUYHBIX YEPTEKEN U UepTe-
KEU JeTaliell COCTABISETCS MEPEYEHb 3aMEYaHUI U MPEIIOKEHUN 110 U3MEHe-

HUIO KOHCTPYKLMHU W3AEIUS U MapaMeTpOB TOYHOCTH JETalieid, KOTOPbIE CO-
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IJIacyloTcs ¢ KOHCTpyKTopoM. [locinennuii mocne aHanu3a 3TUX 3aMEYaHUN U
PEIJIOKEHUN MOXKET BHECTH U3MEHEHHUS B KOHCTPYKIIMIO U3/eNHsl, 00ecTeun-
BaIOIIME TOBBIIICHUE €r0 TEXHOJIOTUYHOCTH MPU COOPKE.

7.6.3. Pa3zpaboTka moc/1e10BaTe/IbHOCTH COOPKH M3e/ U,
IIpoexTpoBaHKe cOOPOYHBIX ONEPALUI

[TocnenoBaTenbHOCTh COOPKU OMPEAENISICTCS KOHCTPYKIMEH U3NeNus U
OPUHSATBIMA METOJaMH OOECIEeUeHHs] TOUHOCTU 3aMBIKAIOIIUX 3BEHBEB Pa3-
MEpPHBIX LETEH.

OO6uryro cOOpKYy HAUMHAIOT C YCTAHOBKU 0a30BOM JI€TalIM, B KaueCTBE KO-
TOpOU OOBIYHO MCIIOIB3YETCsl paMa, CTaHMHA, OCHOBaHUE U T. . bazoByro je-
TajJb CTaBsIT B MOJOXEHUE, yno0Hoe s coopku. Ecinum »Ta getans He nocTa-
TOYHO JKECTKasi, TO €¢ YCTaHABJIMBAIOT (YAaCTO C BBIBEPKOH) B JKECTKOE MpH-
crocoOJieHHe U TIPU MOJBUKHON cOOpKE MepeMEenialoT BMECTE C TUM MPUCTIO-
coOnenueM. C ycTaHOBKM 0a30BOM JeTajiu Ha4MHAIOT COOPKY J1t0OOro ysia.
[Tocne ycraHoBkHM 06a30BOM Je€Taly HAa HEE MOCIEIOBATEIbHO MOHTUPYIOT BCE
JIeTaIu U y3Jbl.

[Ipu pazpaboTke mociieI0BaTeIbHOCTH COOPKU HYKHO MPUJIEPHKUBATHCS
CHEAYIOIMMX OOIINX PEKOMEHAAIUH.

1. TlocnemoBaTenbHOCTh YCTAHOBKHM JeTajed JOJKHA OBITh TaKOMH,
yTOOBI paHEe CMOHTHUPOBAHHBIE JIETAIU HE MEIIaJIi YCTAHOBKE CJIEAYIOIIHX.

2. HeoOxoammo CTpeMUTHCS K TOMY, YTOOBI B Ipoiiecce cOOpKHU Ma-
IIMHBI OBLTM MUHUMAaJIbHBI YaCTUUHbIE PA30OPKHU paHee COOPAHHBIX Y3JIOB.

3. TpynoeMKoCTh COOpKH OOJIBIIMHCTBA Y3JIOB JOJKHA OBITH MPH-
MEpHO OJIMHAKOBA.

4. llpu oOecrneyeHMM TOYHOCTH 3aMBIKAIOIIUX 3BEHBEB PA3MEPHBIX
Ierneid MeTO0M MPUTOHKH MPUTOHOYHBIE PAOOTHI HYXXKHO BBITIOJIHSTH BHE CO-
OupaeMoro u3aciusl.

[TocnenoBaTenbHOCTH COOPKU OYEHb YJOOHO MPEACTAaBISATH B BUJIE CXEM
(puc. 7.25), xoTopble pa3padaThIBalOTCA HA OCHOBE COOPOYHBIX YEPTEHKEU M3-
nenusi. CHavyana pa3pabarbiBatoT cxeMmy oOuiei coopku (puc. 7.25, a), a 3atem
— CXeMbI y3JI0BoM cOopku (puc. 7.25, 6). Jletanu u y3JIbl Ha cXemax COOpPKH
M300paKaOT B BUE MPSMOYTOJbHUKOB. |51 0003HAUEHUS NeTanu B MPSMO-
YIOJbHUKE YKa3bIBAIOT €€ HAaWMMEHOBaHHWE, HOMEP MO3UIMH U KOJIUYECTBO.
V3en 0603HayaroT 1Mo 6a30BOM JeTanu, C KOTOPOW HaYMHAIOT €ro cOOpKy, J0-
0aBJIsIs TIepesl HOMEPOM IMO3ULIMH 3TOM aeTanu HHAeKC «C0.». CxeMbl COOpKHU
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MOTYT COJEpKaTh HAAMKWCH, MOSCHSIONME XapakTep COOpPOYHBIX padoT
(puc. 7.25, 6).

Jletanu
bazosas
JeTanb
A
I N3nenne
V3161
a
2501 C6.23 1
IIposeputs
—| 0P | IoxymHoit
= | y3en
e}
@)
3ampeccoBarb
|
C6.5 1 511
[ Packnenars
o~
HasBanue
Ne | Kos-Bo
o

Puc. 7.25. Cxemsbl cOOpku: a — o0111eil; 6 — y3710BOM

Cxembl COOPKH SIBJISIIOTCSL IOKYMEHTOM, IO KOTOPOMY PaOOTHHUKH COO-
POYHOTO IIeXa 3HAKOMSTCSA C IMOCJIEA0BATEIbHOCTHIO COOPKH H3JEIUsS U CO-
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JepkaHueM cOOpPOYHBIX paboT, OpPraHuM3yloT Mpolecc cOOpKH, BEIyT KOM-
IUIEKTOBaHUE JIeTaleil U y3JI0B U UX M0Jady B ONPEeICHHON MOClie0BaTeb-
HOCTH K MECTaM COOPKHU.

Ha ocHoBe cxem cOOpku pa3palaThIBalOT TEXHOJOTHYECKHM MpoIlecc
coopku. [IpousBoasaT popMupoBanue onepaiuii, BRIOMPAOT UIU TPOCKTUPYIOT
U M3rOTaBIUBAIOT CPEACTBA TEXHOJOIMYECKOTO OCHAIEHUs COOpKHU, ompese-
JISIFOT HOPMBI BPEMEHHU Ha BBITIOJIHEHUE COOPOYHBIX ONEpaIvi.

HopMupoBanue cOOpOYHBIX pabOT MPOU3BOJUTCA C HUCIOJb30BAHUEM
HOPMAaTHUBOB BPEMEHU Ha CJIECApHO-COOpOUYHBIE PabOThI, KOTOPBIE COJEpKAT
HOPMBI OTIEPATUBHOTO BPEMEHHU BBIMIOJHEHHS HauboJiee pacmpoCTPAHEHHBIX
COOPOUYHBIX MEPEXOIOB.

Copepxanue cOOpPOYHBIX OIEpaluil 3aBUCUT OT THUIMA MPOHU3BOACTBA U
COOTBETCTBYIOILIEH €My OpraHU3alMOHHON (POPMBI COOPKH.

[Ipy HEMOTOYHON CTAMOHAPHON COOPKE CTPEMSTCS K TOMY, YTOOBI OIe-
panus BKIIroYajga KOMIUIEKC MEePEX00B, BBIMOIHEHHE KOTOPBIX MOXHO BO3JIO-
KUTh Ha paboyero wiam Opuraay paboyux, CeUUATU3UPYIOUIUXCS Ha BBIMOJI-
HEHUM JAHHOTro BHJa paboT. YacTo omepanuio cocTaBiseT cOOpka KaKoro-
au6o y3na.

IIpy HENMOTOYHOM IMOABUKHOM, IIOTOYHOU CTALlMOHAPHOW U ITOJABUKHOM
cOOpKax JUIMTEIBbHOCTh ONepalui J0JKHA ObITh PaBHOM WM KPAaTHOM TaKTy
BBIITYCKA U3Aeanid. ECii NIMTENTbHOCTh ONEpaliy B LEJIO€ YUCIIO Pa3 IPEBbI-
IIAeT TAKT BBIMYCKA, TO €€ HY>KHO BBIMOJIHATH B HECKOJIBKO MOTOKOB. CHHXpPO-
Hu3aius cOOPOUHBIX ONepanuil Mpyu NOTOYHON COOPKE MOXKET ObITh IOCTUTHY-
Ta MyTeM U3MEHEHUS UX COJIepKaHMsl, U3bICKaHUs OoJiee MPOU3BOAUTEIBHBIX
METO/10B COOPKH, UCIIOJIb30BaHUs 00Jiee MPOU3BOAUTEIBHOIO 000PYI0BaHUS U
TEXHOJOTMYECKOM OCHACTKH, a TaKKe€ U3MEHEHUS PEKUMOB pabOThl 000pyI0-
BaHMUSI.

Ha puc. 7.26 B xauecTBe mpuMmepa MPUBEJEH 3CKU3 y3ia (CTyHullbl); Ha
puc. 7.27 nana cxema ero cOopku. IIporiecc cOOpkM HAYMHAIOT CO COOPKH
mkuBa (CO. 8). DTOT mpouecc 3aKI0YaeTcs B MOCIEI0BATEIbHON YCTAHOBKE
BHYTPb IIKKMBA § YIUNIOTHUTEIBHOTO KOJibl[a /(), MEpBOr0 MOAIIUIHUKA 7/, BTYJI-
ku /2 u Broporo noamunauka 7. I[Tocae storo mkus (CO. 8) HampeccoOBHIBAIOT
Ha cTynuiy // ¥ ycTaHaBJIMBAIOT CTOMOPHOE KoJiblo 3. Jlanee coduparot duia-
Hen (CO. 5), mpu 3TOM yCTaHABIMBAIOT Ha (pyiaHel] 5 KpbIIKY /, 3aKPeIUIsiiOT
€€ BUHTaMH 2 U CTaBAT MPOKIAAKY 6. 3atem coOpanusiii dianer (Ch. 5) mpu-
BEPTHIBAIOT BUHTAMHU 4 K YaCTUYHO COOPaHHOW CTYNUIIE M MOJy4aroT coOpaH-
HbIi y3en (C6. 11).
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Puc. 7.26. Dcku3 y3na (CTynuiibl)
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= oo Puc. 7.27. Cxema cO0pKH CTYTHIIBI

345



HauMeHnoBaHue u cojaepkaHue olepanui TEXHOJOIMYECKOro Impoliecca
COOPKH CTYMHUIIHI MPEJICTaBICHO B Ta0JI. 7.2.

Tabnuua 7.2.
TexHomornveckuii npouecc COOPKU CTYIHUIIbI
Ne ome- HanmenoBanue ConeprxaHue onepanuu
pauuu omneparumn (mocnenoBaTeTbHOCTh EPEXOA0B)
1. 3akpenuTh WKKUB &§ B IPUCTIOCOOIECHUU.
2. YcraHoBUTH KOJb10 /0.
005 Co6opxa mkusa (C0. 8) 3. Cmazarh ¥ YCTAaHOBUTD MOIIIUITHUK 7.
4. IlporepeTb U yCTaHOBUTH BTYJIKY 9.
5. Cma3ath ¥ yCTAaHOBHUTH TOALIUITHUK 7.
1. 3akpenuts cTynuiy // B MPUCIIOCOOICHHH.
010 VYcranoska mkusa (CO. 8) 2. Ycranosuts mkuB (C6. 8) Ha crynuny /1.
3. YcTaHOBUTH KOJIBIIO CTOTIOPHOE 3.
1. 3akpenuts raHer 5 B IPUCIIOCOOICHUN.
015 C6opxa darma (C6. 5) 2. YCTaHOBUTb KPBILIKY /.
3. 3aKpenuTh KphIIKY BUHTaMH 2.
4. YCcTaHOBUTH MPOKIIAJIKY 6.
1. YcranoButs duaner (CO. 5).
020 Yeranoska prarma (C0. 5) 2. 3akpenuts ¢aner (CO. 5) BuUHTaMH 4.
1. IIpoBepuUTh JErKOCTh BPALLIEHUS ILIKUBA §.
025 KoHntponrsHas 2. IlpoBeputs 6uenue nosepxuoctu b orHocu-
TEJIbHO MOBEPXHOCTHU A.
KOHTPOJIBHBIE BOITPOCHI
1. Kak xmaccuumupyroTcsi Mpolecchl COOPKH IO CTaAMSAM BBITIOTHE-
HHSI U YPOBHIO MEXaHU3AIMA U aBTOMATHU3ALUN?
2. HazoBuTe OCHOBHBIE OpraHU3allMOHHBIE (OPMBI COOPKH U JTaliTe UX
XapaKkTEPUCTHUKY ?
3. HazoBure nocToMHCTBa pe3b00OBBIX COCTUHEHUM.
4. Kak obecnieunBaeTcs 3aTsKKa pe3bOOBbIX COCTUHEHUN?
5. Kak oGecneunBaeTcsi HEMOABMKHOCTH IIIUJICK B KOpmyce?
6. Kak npousBoautcs cOOpKa MornepeyHo-npeccOBbIX COSTUHEHUI ?
7. KakoBbl MpenMylIecTBa IMOMEPEYHO-IPECCOBBIX COCIMHECHUN TEepen

MPOI0JIBHO-ITPECCOBBIMU?
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8. B yeM cocTOuT CyIIHOCTh THIPONPECCOBOI COOPKU-PA30OpKH?

9. KakoBbl 1OCTOMHCTBA KJICTIAaHBIX U Pa3BajIblIOBAHHBIX COCUHEHUN?

10.KakoBpI MyTH NOBBILIEHUS] TEOMETPUUECKON TOUHOCTH U3JEIUN MPU
coopke?

11.Kakue BUIbI UCTIBITAHUM POXOAUT COOpaHHOE U3aenue?

12.KakoBa mociaeaoBaTeIbHOCTh pa3pabOTKU TEXHOJIOTMYECKOro IMpo-
recca cOopku u3aenus’?

13.Yto BkItOYAET B ce0s TEXHOJIOTUYECKUN KOHTPOJIbL COOPOUHBIX Yep-
TeXen?

14.KakuMm TpeOGOBaHUSIM JOJKHA YAOBJIETBOPATh KOHCTPYKIIUS U3ETUs
U1l o0ecriedeHus] TEXHOJIOTMYHOCTH MTpH cOopke?

15.Kak cTtpoutcst cxema COOpKM U3ienus?

16.Kak onpenensercs coiep:kanre COOPOUHBIX onepariuii?
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