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BBEJAEHHUE

KypcoBas pabGorta mnpencraBiasieT co0OMl CaMOCTOSITENBHYIO —Y4eOHO-
HCCIIEIOBATENIbCKYI0 Pa00Ty, 00ECIEeUMBAET 3aKPEIUICHUE 3HAHWM, MOJIYYEHHBIX
CTYJICHTaMHU Ha 3aHATHUSX 10 AUCIHUILIUHE.

OCHOBHBIE LIETTU U 33/1a4l KypCOBOU PaOOTHI:

* YTIIyOUTh U 3aKPENUThH 3HAHUSI TIOJUCIUTIINHE;

* pa3BUTh HABBIKA CAMOCTOSITENIbHON PaOOThI C HAYYHOW U CIIPAaBOYHOM JIH-
TepaTypoi, HOPMAaTUBHBIMUAOKYMEHTaMH;

* Pa3BUTb YMEHHE CBSI3bIBATh TEOPETUUECKUE MOJOKEHUS C YCIOBUSAMU CO-
BPEMEHHONIIPAKTUKH.

KypcoBas pabora pgo/kHa TIOKa3aTb YMEHHE CTyJeHTa padoTaTh C
JUTEPaTypoOM, NenaTh CaMOCTOSITEJIbHBIE BBIBOJBI, AHAIU3UPOBATH M 0000ILATH
CTAaTHUCTUYECKUN U JPYTrue MaTepHaibl, OOOCHOBBIBATH COOCTBEHHYIO TOYKY
3peHUSs IO U3ydaeMoi mpobiieMe, HaXOAUTh MyTH €€ PEIICHUS.

KypcoBas pa0OoTa BBINOJIHSETCS B COOTBETCTBUU C YTBEPXKIECHHBIM
3aganueM. O0bem pabotsl 15...20 cTpaHuUll pacUueTHO-MOSICHUTEIHLHON 3aIMCKHU.
PacyeTHO-TIOSICHUTENbHAST 3allUCKa JIOJDKHA COJEP)KaTh: TUTYJIbHBIA JIUCT,
UHAMBHUIyaJIbHOE 3aJaHHe, pa3feibl 10 TMOPSAKY, 3aKJIIOYEHHE, CIHCOK
JUTEpaTypel M cojepkaHue. TEeKCT TOSICHUTEIBHOW 3aluCKU JOJDKEH OBITh
BBITIOJIHEH Ha Jucte Oymaru ¢popmara A4. JIuct gomxeH uMeTh paMky (ciesa — 20
MM, CBEpXY, ClpaBa U CHU3Y MO 5 MM) U ocHOBHYIO Haanuck (.2 TOCT 2.104-
2006 Ha 3arnaBHOM U (¢.2a HA MOCIEAYIONINX JIUCTAX.

[TosicHuTenpHast 3amucKka KypcoBOMpPaOOTHl MOJKHA OBITh odopmieHa B

cootBeTcTBUM ¢ TpeboBanueM ['OCT 2.105-95.



3AJJAHUE 1

OnpenesieHue 3J1eMEHTOB IJIAAKOT0 MUIHHAPUYECKOT0 coeTMHEHMsI

Heab: uzyyums ocnosHvle mepmuHnbl U onpedeieHusi eOUHOU Cucmemsl 00-
nyckog u nocaook (EC/HII), nayyumsca onpedensims npeoeiibHble OMKIOHEHUS U
00Ny CcKU pazmepa, npeoeivHvle pamepsvl 0emaiel, npeoeibHble 3a30pbl ULU HAmsl-
2U 8 COeOUHeHUU, OONYCK NOCAOKU, HAYYUMbC 0003HAUamMb OONYCKU U NOCAOKU HA
paboyux u cOOPOUHBIX YepPMENCAX.

3agaHue: onpeneuTb: 3HAUEHUS OCHOBHBIX OMKIOHEHUL pA3mMepos oema-
Jietl; 3HaueHusi OONYCKO8 pa3mepos, 3HAYeHUsl NPeOelbHbIX OMKIOHEHU PA3MeEPO8,
npeodevHble pasmepvl 0emaieli COeOUHeHUs, cucmemy HOCAOKU, 3HA4eHUus npe-
Oe/IbHbIX 3A30pP08 (Hams208); 0ONYCK NOCAOKU, UEPOX0BAMOCMU NOBEPXHOCMEll
Ooemareli;, HAYEPTUTB: CXeMy NOjell OONYCKO8 Oemaieli COeOUHeHUsl, ICKU3bL CO-
eouneHus u oemaneti.

Hcxoanble TaHHbIE: HOMUHAILHBIL pazmep cOeOuHeHUs:, YClo8Hble 0003HA-

yenus noJeil donycxoe omeepcmus u eaid.

Meroanyeckue yKa3aHusi 110 BbIIOJHECHUIO 32 JaHUS

[IpenenbHBIM OTKJIIOHEHHEM pa3Mepa Ha3blBaeTcs ainredpandeckasl pa3HOCTh
MEXIy MpeAeTbHBIM U HOMUHAIBHBIM pa3Mepamu. PasnudaroT Bepxuee (ES, eS) u
HmwkHee (El, ei) mpenenbHble OTKIOHEHUS (pazmepul, npedenbHble OMKIOHEHUs U
OONYCKU, OMHOCAWUEC K OMBEPCMUAM 0O03HAYAIOMCA NPONUCHBIMU OYK8AMU, K
sanam — cmpounvimu). I3 IByX NpenenbHbIX OTKIOHEHHWH OCHOBHBIM SIBIISETCA
Onmxkaiiiiee K HyJ€BOM JIMHUU, COOTBETCTBYIOIIEH HOMUHAIBHOMY pa3mepy. Oc-
HOBHBIM MOKET OBITh WJIM BEPXHEE, WM HUKHEE MpeiesIbHOE OTKIIOHEHUE. Takxke
OCHOBHO€ OTKJIOHEHHE MOKET ObITh M MOJIOKHUTEIbHBIM M OTPULIATEIbHBIM. 3Ha-
YEeHHsI OCHOBHBIX OTKJIOHEHUH oTBepCcTHil U BasoB ycTaHoBleHbl [ OCT 25346-89.

JHomyckom pasmepa (TD, Td) HazbIiBacTCs pa3HOCTh MKy HAHOOJBIIUM H
HavVMEHBIIIMM JIOITyCKa€MbIMU pa3MepaMH TOAHBIX AeTanei. BeaumumnHa nomycka

OTIpEIeNISIeTCsl 3HAYCHUEM pa3Mepa M KBAIMTeToM. BTopoe (He 0CHOBHOE) TIpe-
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ACJIBbHOC OTKIIOHCHUC pasMcpa OIIPEACIIACTCA U3 BBIpa}KCHHﬁl

ES =EIl+TD;
es=ei+Td;
El =ES—TD;
el =es—Td.

[IpenenbHpIe pa3mepbl JAeTalell ONPEeACNIIOT Kak CyMMy HOMHUHAJIBHOTO
pa3Mepa 1 COOTBETCTBYIOIIETO MPEACTLHOTO OTKIOHCHUS:
Dyax=D,+ES;
Dmin = Dn + EL;
Amax = d,, + €5;
Amin = dy, + el

Ilpu onpeodenenuu npeoenvHvix pasmepos demaeil HeodX0OUMO NOMHUMD,
YMoO 3HAYEHUS HOMUHATBHBIX PA3MEPO8 00bIYHO NPUBOOSIMCS 8 MM, d NPEOEIbHbIX
OMKJIOHEHUU U OONYCKOB - 8 MKM.

ECJII ycranaBiauBaeT JBE CHCTEMBI MOCAJOK: cucTtema oTBepctus (cH) -
MMOCAJIKH, B KOTOPBIX Pa3IMYHBIC 3a30pbl U HATATH MOTYYAIOTCS COCTUHCHUEM Pa3-
auyHbIX BasioB ¢ ocHOBHBIM (EI=0) otBepcTHeM; cucrtema Bana (Ch) - mocaaku, B
KOTOPBIX Pa3IUYHbIC 3a30pPbl U HATATH MOJTYYalOTCS COSAMHEHUEM Pa3IMYHBIX OT-
BepcTuii ¢ ocHOBHBIM (€S=0) Banom. Ecmu B ycinoBHOM 0003HaUE€HHWH TOCAIKH
uMeeTcsl mpornucHas OykBa H - To mocajka BBITIOJIHEHA B CHCTEME OTBEPCTHS,
crpouHas OykBa h - B cucreme Baja.

[To xapakTepy cOeTMHEHUS PA3IMIAIOT MOCATKH C 3a30poM (S), ¢ HATATOM
(N) u mepexomubie (S(N)). st o6pazoBaHust OCAT0K C 3a30pOM HEOOXOIMMO BbI-
nojHeHue ycnosust: D, [ loadgy. ¢ HaTsrom oOpa3yrorcs B ciiydae, ec- i d,,;, B
nepexoambIR [JoeanKax coOI0Jal0TCyCIOBUS:

D mind%inHHH grr@max < dmax < Dmax-

[IpenenbHbIe 3HaUEHUS 3a30POB U HATSATOB OMPEACIISIOTCS TI0 CIEAYIOIINM
dbopmynam:

Smax = Dmax — dmin = ES — ei;



Smin=Dmin—Amax=El—es;
Ninax = dmax — Dinin = €5 — EI;
Nmin = dmin - Dmax =el —ES,
B nepexoaHbIX MOCaAKAXONPEACIAOTCATONBKO S0 U Ny
Jomyck nocanku (TS, TN) - pa3HOCTh MKy HAUOOJIBIINM U HAMMEHBIIUM
3a30pOM WJIM HATATOM U OTIpeAeIsaeTcs Mo (GopMynam:

TS = Smax — Smin

TS =TD + Td;
TN = Npax — Nipins
TN =Td +TD.

B HepCXOI[HBIX rmocagxkax I[OHYCK IIOCadKHN OHpeI[CJ'ISICTCSI 110 BBIpa)KeHI/IHMI
TS(N) = Smax + Nmax;
TS(N) = Td + TD.
HOHYCKEICMBIG 3HAYCHUA HICPOXOBATOCTHU HOBerHOCTeﬁ YCTaHaBJIIMBAIOTCsA
110 I-IeTBIpeM ypOBHHM OTHOCHTCHBHOﬁ FCOMCTpI/I‘-ICCKOﬁ TOYHOCTH, OHpCI[eHHeMBIX

COOTHOILIEHHEM JOIYCKOB T€OMETPHUH U pa3Mepa COOTBETCTBEHHO (Tabinuiia [14).

Hpumep 1.1: Homunanvusiii pazmep coeounenusi 120 mm, none oonycka
omeepcmus HS, none donycka eana s7.

VYcnoBHOe 0003HAUEHNE YKa3aHHOM MOCAJIKU 3aMUChIBAETCS CIICTYIOIIUM
H8
o6paszom: P120 -
S

[To TOCT 25346-89 (tabmuis [11...113 npunoxeHuil) onpenensem:
- 3HAYEHUS JIONYCKOB JeTalieii: orBepcTust 1D = 54 mkwM, Banma Td = 35mkmMm;
- OCHOBHBIX OTKJIOHeHHUH: oTBepcTus El = 0, Bana ei = +79Mkm.
ITo mpuBeIEHHBIM BBIIIE BHIPAKEHUSIM HAXOJUM 3HAUEHUSI BTOPBIX (HE OC-
HOBHBIX ) TIPEICIIbHBIX OTKJIOHEHUIA:
ES=EI4+TD = 0454 = 54 MKM™;
es=eli+Td=79+ 35 =114 MKMm.

[IpenenbHbIE pa3Mepbl I€TAICU COCTUHEHUS



Dinax=D,+ES=120+0,054=120,054mm;
Dpin =D + EI =120+ 0 = 120,0 mMm;
Amax = dp, +es =120+ 0,114 = 120,114 muM;
Apmin =d, + el =120+ 0,079 = 120,079 mm.
B mpuBeneHHoM mpumepe mocajaka o0pa3zoBaHa ¢ MCHOJb30BAaHUEM OCHOB-
Horo otBepctus (El = 0), ata nocanka 3amaHa B cucreme oTBepctus. [TomHoe yc-

JIOBHOE 0003HAUYECHUE TOCAIKH:

H8(+0J054)
IEEPN
S7(+0.079)

Tak kak d iy, FOIXgHHAsA MOCaKa C HATATOM.

0120

[IpenenbHbIC 3HAYCHUSHATATOB:
Npax = dmax — Dmin = 120,114 — 120,0 = 0,114 mm;
Nopin = dmin — Dimax = 120,079 — 120,054 = 0,025 mm.
Jlomyck mocaaku:
TN = N gx — Njpin = 0,114 — 0,025 = 0,089 muy;
TN =Td+TD = 35+ 54 = 89 MKMm.
[Ipu oTCcyTCTBUHU OCOOBIX YKa3aHUN HA3HAYAEM MapameTphbl MIEPOXOBATOCTH
MOBEPXHOCTEH 110 HOpManbHOMY YpoBHIO (7= 0,6-1T) (Tabnuua I14):
R,;<0,05TD=0,0554=2,7MKM;
R, <0,05-Td =0,05-35=1,75 MKM.
[To Tabnuite uncnoBBIX 3HaUYeHMI MapaMmeTpoB mepoxoBaToctu ['OCT 2789-
73 (tabnuua I15) npuHuMaeM cTaHAapTHBIC YUCIOBBIC 3HAUCHUS:
R ,p=2,5MKM;
R,q = 1,6 MKM.
CxeMa pacmosioKeHUs TOJIeH JT0MYyCKOB COSTMHEHUS TIPUBOIUTCS HA PHC.
1.1.
Ha cOopounbIx u pabouux dyepTekax MoCaaKH U MpeaeabHbIe OTKIOHCHHS

neTanel coeMHEHUs YKa3bIBalOTCA ClIeyIomuM oopaszoM (puc. 1.2):
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Puc. 1.2 O0o3HaueHue MocaaKy U MoJieil JOMyCcKOB AeTanell Ha yepTekax

Ipumep 1.2: Homunanorsiii pazmep coeounenus 25 mm, noie 0onycka om-

sepcmus JS9, none oonycka eana h9.

Honyck otBepetrst TD = 52 MkM, Bana Td = 52 MkmM.

OcHoBHOE oTKIIOHEHME Baja €S = 0. /{1 oTBepcTUs NpeaeabHbIE OTKIOHE-

HUA OIIPCACIIAIOTCA 110 BBIPAXKCHUSAM!



TD 52
E S=7=—=2 6MKM;

TD 52
ET > > 26MKM;

El =ES—TD =26 — 52 = —26 MKM.
HwxHee mpeneabHOe OTKIIOHCHHE Bajia:
el =es—Td =0—52 =—52 MKMm.
[IpenenbHbIe pa3Mepsl AeTaneld COSAMHECHUS:
Dipax =D, + ES =25+0,026 = 25,026 mMM;
Dyin =D,, + EI =25 —10,026 = 24,974 mM;
Amax = dy +es =25+ 0= 25,0 mym;
Amin = d,, +el =25—0,052 = 24,948 mm.

Hocazu(a o6paaoBaHa C HCITIOJIB30BAHUCM OCHOBHOI'O BaJla (eS = O) - [TI0CaJaKa

B cHcTeMe Baiia. I10JIHOe YCIOBHOE 0603HAYCHHE TOCAIKH:
J59(40,026)
5 s
h9(_o,052)

Tax xak BBITIONHSACTCS YCIOBHE D,y o TAHHLINQEAIKA SIB-
JIAETCANEPEXOTHOM.
IIpenenbHbIE 3HAaUEHHUS 3a30Pa U HATSTA B [TOCAJIKE:
Smax = Dmax — Amin = 25,026 — 24,948 = 0,078 mm;
Nimax = Qmax — Dmin = 25,0 — 24,974 = 0,026 MmM.
Jlommyck mocaaku:
TS(N) = Spax + Nax = 0,078 + 0,026 = 0,104 mmM;
TS(N)=Td+TD =52+ 52 = 104 MKM.
3HavYeHUs EPOXOBATOCTEN MOBEPXHOCTEN JIETANIE COEUHEHHUS 1JIsl HOP-
MaJIBHOM TOYHOCTH:
R,p<0,05TD=0,0552=2,6MKM;
R, £0,05-Td =0,05:52 = 2,6 MKkM.
[To Tabnure I[15 npuHMMaeM cTaHAAPTHBIC YHNCIOBBIE 3HAUCHMUS:

R.p= 2,5 MxMm; R~ 2,5 MKM.



Cxema PaCIIOJIOKCHUA oJjeun AOIIYCKOB COCAMHCHUA U OCKHU3bl COCANHCHU

U JeTayen npuBoAsTcs Ha puc. 1.3 u 1.4.
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Puc. 1.3. Cxema pacnoioxeHus Moyiei 10MyCKOB COEIUHEHUS
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Puc. 1.4 OGo3HaueHne OCca Ky U TOJIEH TOMYCKOB JeTallel Ha yepTexax
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3AJJAHME 2
PacyéT MCIOTHUTEIbHBIX Pa3MepoOB PadounX KaJuOpPOB I KOHTPOJIS

MJIAQAKUX HWINHIPUYECKUX MOBEPXHOCTEMH

Heab: nayyumvcsa onpedenims ucnoiHumenvbHovle pazmepvl paboyux Kaiuo-
P08 OJis1 KOHMPOJIsL OMEEPCMULL U 8AI08, BbIUEPYUBATNb CXEMbl PACHONONCEHUS NO-
Jietl O0NYCKO8 U dCKU3bL KATUOPOS.

3amanue: onpeodenums OCHOBHbIE dNIEMEHMblL 21A0K020 YUTUHOPUHLECKO20
COeOUHeHUs, onpedeums OONYCKU KaIubpa-npooKu u Kamobpa-ckoowl, paccuu-
Mmams UCHOJTHUMENbHBLE PA3MEPbL KATUOPO8 U NPedelbHble Pa3Mepbl USHOULEHHBIX
NPOXOOHBIX KATUOPOB, HAYEPMUMb CXeM) PACNOJIONCEHUsL NoJell OONYCKO8 Kaauo-
PO8 U UX ICKU3DL.

Hcxoanble faHHbIe: HOMUHANbHbIE PAZMEPLL U N0 OONYCKO8 KOHMPOIU-

pyembvix oemalell.

Meroanuyeckue yka3zaHusi 10 BbIIOJHECHUIO 3aJaHUS

Kamubps! - OeciikaibHble M3MEpUTENbHBIE UHCTPYMEHTHI, MpeAHa3HaYeHHbIE
JUI. KOHTPOJIS pa3MEPOB AJIEMEHTOB JIETaIei, UX reOMeTpUYecKor OpMbI U B3anM-
HOTO pacrnosioxkeHusi. C MoMOIIbI0 KaIMOPOB HENb3sl ONPENENNTh AEUCTBUTEIILHBIE
pa3Mepbl PJIEMEHTOB JieTasneil. 3agauell KOHTPOJIbHBIX (QYHKIIMNA KaTuOpOB SIBIISIET-
Csl YCTaHOBJICHWE COOTBETCTBHS JCHUCTBUTENBHBIX PA3MEPOB JIEMEHTOB JAETallel nX
NpeebHBIM 3HAYEHUSIM, HA OCHOBE YE€ro JIEJIAI0TCS BBIBOJBI O TOAHOCTH WJIM HE-
TOZHOCTH JIETAJIH IO €€ KOHTPOJIUPYEMOMY IIapaMeTpy.

KOHTpoJIb pa3MepoB 371€MEHTOB J€TalE€l ¢ MOMOLIBIO MPEAEIIBHBIX IIAIKUX
KaJTMOpOB CBOJUTCS K CIEAYIOIIEMY.

JInst KOHTpOJISE OTBEPCTHI M3rOTaBIMBAIOT JIBAa MPEENbHBIX KaJuOpa-mpoOKu
Onun u3 kanubpoB - npoxoanoi (I1P) - BBIMONHAIOT MO aUameTpy, OJU3KOMY K
HalMEHbUIEMY MPeNIeIbHOMY pa3Mepy KOHTpoiupyemoro orBepctusi Dpin, a apyroit
kamop - HenpoxoaHoit (HE) - mo quamerpy, 6;1M3koMy K HAauOOJBIIEMY TIPe

JeTbHOMY pazMepy oTBepCTUS Dy
11



BbiBog 0 romHOCTH JeTanu, Korja JAeHCTBUTENBHBIA pa3Mep KOHTPOJIMPYEMOTO
OTBEPCTHS HAXOAWTCS B Tpeeiax 3aJaHHOTO TOJIS JIOMYCKa, JENAr0T Ha OCHOBAHWUHU
Toro, 4ro kammop 1P nomken mpoxoauts, a kanmubp HE He nomken npoxoanTs B KOH-
TPOJIUPYEMOE OTBEPCTHE.

JI7ist KOHTPOJISI BAJIOB M3TOTABIIMBAIOT JIBA TPEACTHHBIX KamnOpa-ckoObl. Ka-
nop-ckobal IPumeeTpazmep,0M3KHIKHAHOOIBIIIEMYTIPEICTBHOMYpa3MepyBaia pax,

a xamOp-ckoba HE - pa3mep, Onu3kuii K HauMeHbIIEMY NpeAeTbHOMYpa3Mepy
Bas1ad .

Ecmm kamOp-cko6a [TP ¢cBoO01HO TIPOHIET 10 JHaMETpy Bajla, a Kammop-ckoOa
HE ne npoiizer, To netaib MpU3HAETCS TOTHOM MO KOHTPOJIMPYEMOMY Pa3MeEpy BaJia.

I'OCT 24853-81 ycTaHOBJIEHBI CIAEAYIONIME BUIBI JOMTYCKOB IIaJIKUX Kalnu0-
POB M X 0003HAUCHUS:

H — nomyck Ha U3roToBiieHHE KAIUOPOB (32 UCKITIOYEHUEM KaJIUOPOB CO
chepuIecKUMU U3MEPUTEIILHBIMU TTOBEPXHOCTSIMH) JIJI1 OTBEPCTHIA;

Hs— nmomyck Ha U3roToBlieHHE KAITUOPOB CO CHepUIECKUMH U3MEPHUTEITb-
HBIMH MIOBEPXHOCTSIMU JIJI1 OTBEPCTHS;

H;— nomyck Ha U3roToBlIeHHE KAIUOPOB JIJIs Baja;

Z — OTKJIOHCHHE CEPEIMHBI TIOJIS IOMyCKa Ha M3TrOTOBJICHUE TTPOXOTHOTO Ka-
Tudpa I OTBEPCTHUSI OTHOCUTEIILHO HAMMEHBIIIETO MPEJETbHOTO pa3Mepa H3Je-
s

Z;— OTKIIOHCHHUE CEPEIUHBI MMOJIS J0ITyCKa Ha U3TOTOBJICHUE IMTPOXOTHOTO
KanmuoOpa Jj1s Baja OTHOCUTEIBHO HAaWOOJIBIIETro MPEACIbHOTO pa3Mepa U3Ieius;

Y — IOmyCTUMBIN BBIXOJI pa3Mepa U3HOIIEHHOTO MPOXOAHOT0 Kanuopa s
OTBEPCTHSI 3a TPAHUILY TOJIS JOITyCKa U3CIIHS,

Y- TOMyCTHMBINA BBIXOJT pa3Mepa U3HOIIICHHOTO IMPOXOAHOTO Kaauopa s
Bajia 3a TPaHUIly TOJIS JOMyCKa W3NS,

0. — BeJIMYMHA JIJI1 KOMITCHCAIIMH ITOTPEITHOCTH KOHTPOJIS KaTruOpaMu OT-
BEpCTUH ¢ pazMepamu cBbiiie 180 Mm;

0.1- BETUYMHA JIJ11 KOMIICHCAIIMH TTOTPEITHOCTH KOHTPOJIS KaTuOpaMu BaJioB

¢ pa3mepamu cBbiiie 180 MM.
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CxeMbl pacroyioxkeHust MoJiel JOMYCKOB KaTuOpOB MPUBOAATCS HA puc. 2.1
u2.2.
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Puc. 2.1. Cxema pacrosiosxeHus 1moJei JOMyCKOB KaTuOPOB /Ui KOHTPOJISI OTBEPCTHIA
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WcnonauTtenbHbie pa3Mepbl KATMOPOB (HauOoJIbIIKeE 1Sl OTBEPCTUH U Hau-
MEHBIIIHE JIsl BAJIOB) PACCUUTHIBAIOTCS 1O CJIETYIOMUM (HOpMyIam:

- JIJIS1 TIPOXO/THBIX KAITMOPOB-TIPOOOK:

PR, = Dy + 7+
max min 2 )

N

D HS
l_[Pmax = Dmin +2Z +? )
- JUTSL HEMTPOXOHBIX KaTUOPOB-NPOOOK HOMUHAIBHBIM pazMepoM MeHee 180

MM:

H

HEanax = Dmax +§ )

NN

H
H E%ax=D max+75;

- I HCIIPOXOAHBIX KaJII/I6pOB-Hp06OK HOMHUHAJIBHBIM Pa3MCPOM CBBIIIIC

180 mo 500MmMm:
D H
HEax = (Dmax - CK) +§ ’

- JIIS1 IPOXOJIHBIX KaTuOpPOB-CKOO:

d Hy
npmin - dmax — 7 _7 ’
- JI7Is1 HEIIPOXOIHBIX KaTHOPOB-CKOO HOMUHAIILHBIM pa3mepoM MeHee 180
MM:
H
d . _ 1.
HE'min - dmin _7 ’
- 1151 HEMPOXOJIHBIX KAITMOPOB-CKOO HOMUHAJIBLHBIM pa3mMepoM cBbinie 180
10 500mm:
H
d _ 1
HEmin - dmin +a, — 7

HpC}ICJ’IBHBIG PasMEPhbl U3HOIICHHBIX IMPOXOAHBIX KaJ'II/I6pOB pacCUnUThIBAIOT-

Cs TIO CIIEAYIOIINM (hOopMyIIaMm:
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- ISl KaTMOPOB-NPOOOK HOMUHAJILHBIM pa3zMepoM meHee 180mm:

[1pP

i3

= Dmin =Y
- 1151 KaTMOPOB-MIPOOOK HOMUHAIILHBIM pa3zmepoM cBhitie 180 g0 500mm:
I PE‘,—.’H=D min_Y+a ;

- ISl KaTMOpOB-CKOO HOMUHAJIBHBIM pazMepoM MeHee 180Mm:

szdrm = dmax +Y;

- - 17151 KaTuOpoB-CKOO HOMUHAIBHBIM pa3mepoM cBbitie 180 g0 500 mm:
HP‘IdH.'! = dmax + Yl —a .
B ykazanubIX popmynax aiis KBaIMTETOB CBbIlIE 9 10 17npuHuMaeTtcs:
Y=Y, =0.

Pe3ynbTaThl pacyeToB pa3MepoB KaluOpOB, PEIHA3HAYCHHBIX JIJIT KOHTPO-
TS IeTalleld KBAIUTETOB 6 — 14, OKpYTIIAIOTCA 10 BEJIMYKH, KpaTHbIX 0,5 MKM, MpuU-
4yeM pa3mepsl, okanuuBarommecs Ha 0,25 u 0,75 MKM clienyeT OKpyIJisiTb B CTOPO-
HY YMEHBIICHHS IMPOU3BOJCTBEHHOIO NOIYyCKa W3JAeNus. Pe3ylbTarhl pacueToB
pa3MepoB KaIMOpOB, MpeTHa3HAYCHHBIX JIJII KOHTPOJIS JeTajiel KBaJIUTEeTOB 15 —

17 OKpYyTIArOTCS A0 LENBIX MUKPOMETPOB B MEHBIIIYIO CTOPOHY.

IIpumep: onpederums ucnonnumenvuvie pasmepvl padboyux Kaaubpos,
cayarcawux 0 Konmpo.isi omeepemuil P36H9 u eana D36g8.

2.1 Ilo Tabmumam I11...113 onpenensieM OCHOBHBIE JIEMEHTHI 33JJAaHHOTO CO-
CAMHCHUS:

TD = 62 mxm; Td = 39 mxM; €S = -9 mxm; EI = 0 MkMm;
ES=FElI+TD =0+ 62 = 62 MKM;
eil=es—Td =—9 — 39 = —48 MKM;

Dmax =D, + ES =36+ 0,062 = 36,052 mm;
Dypin =D, +El =364+ 0 = 36,0 MmM;
Amax = d,, +es =36 —0,009 = 35,991 mm;
dmin = d,, —es =36 — 0,048 = 35,952 mMm;

2.2 OnpenensieM JOIMYCKH M OTKIIOHEHUS KanuOpoB (Tabnumallob):
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Z=11wMrm; Z;= 6 MmxM; H =4 mxm; Hi=7 Mxm ; Y = 0 MxM; Y= 5 MKM.

2.3 OnpenensieM UCIIOHUTENbHBIE pa3Mepbl KATMOPOB:

D H 0,004
5 H 0,004
HE L ox = Dimax +E = 36,062 +T = 36,064 MmM;

H 0,007
nee. =d, ..— 27 —71 = 35,991 — 0,006 ———— = 35,9815 mm;

min

H 0,007
HE%, i = donin —71 = 35,952 ———— = 35,9485 mMm.

min 2

Pazmep nmpoxoaHoro kanubpa - mpoOKu Jisi OTBEPCTHS, TPOCTABISIEMbI HA
geprexe @ 36,015_ o4 MM.

Pa3Mep HenpoxoIHOTO Kaaudpa - MPOOKHU JJIs1 OTBEPCTHS, MPOCTABIISIEMBIi
Ha yepTexe @ 36,064 gos MM.

Pa3mep mpoxogHoro kKanubpa - CKkoOBI )1 Bajia, IPOCTaBIIIEMbIN Ha YepTe-
ke @ 35,9815°0% v,

Pa3mep HenpoxoHOTo Kaambpa-cKoOkI JIJIs Bajla, MPOCTaBIsSEMBI HA yep-
Texe @ 35,9485 %% wm.

2.4 PaccuuThIBaeM MpeaenbHbIC pa3Mephbl H3HOIICHHBIX MPOXOHBIXKAINO-
pOB:

In°P2, =D,,;,, —Y =36,0— 0=36,0 MM;
11PY = d ey + Y = 35,991 + 0,005 = 35,996 mwm.

2.5 UepTuM cXeMBbI pacOI0KEHUS TIOJIEH TOMYCKOB KaTUOPOB M NXICKU3HI.
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3AJJAHHUE 3
Bb100p yHUBEpCAJBbHBIX CPEACTB U3MEPEHMH eTaiel

IJIQAKOr0 MWIHHAPUYECKOr0 coeIMHEeHUsI

Hean padoTsl: ocsoums memoouky 6b100pa yHUBEPCANTbHBIX CPEOCME UMe-
PeHUll 8 3A8UCUMOCU OM MOYHOCU U320MOBJIeHUsI Oemalell.

3aganme: onpedenumsv OoOnycKaemvie NOZPEULHOCU USMEPEHUL 8 3a8UCU-
MOCmU OM MOYHOCMU U320MOGNIeHUsl Oemaell; 8bl0pams YHUBEPCAbHblE CPEOC-
6a usmepeHutl 05l KOHMpOJs 84108 NO NPEOEIbHOU NOSPEUHOCIU USMEPEHUN,; Ha-
3HAYUMb 3A8EPULAIOWYIO MEXHON02UYECKYI0 onepayuio obpabomku, obecnedu-
8aIOWYI0 3A0AHHYI0 MOYHOCHb PA3MEPOS U ULEPOXO0BAMOCb NOBEPXHOCHI.

Hcxoanble naHHbIE: HOMUHAILHBIE PA3MEPDL U NOJISL OONYCKO8 KOHMPOIU-

pyemvix oemaleil.

MeToanyeckue yKasaHHus 110 BBINOJTHEHUIO 3a1aHUSA

[Ipu BeIOOpE CPEACTB U3MEPEHUIN YUUTHIBAIOT COBOKYITHOCTh METPOJIOTHYE-
CKMX, DKCIUTyaTallMOHHBIX U DKOHOMUYECKHUX NIOKA3aTesIeH, K KOTOPBIM OTHOCSTCA:
MacCOBOCTh (IIOBTOPSIEMOCTh U3MEPSEMBIX pa3MEpPOB) U JOCTYMHOCTh UX JI KOH-
TPOJISI; CTOUMOCTh M HAJEKHOCTh CPEIACTB U3MEPEHUIN; METOJ U3MEPEHHUI; BpeMs
3aTpadyrBaeMoe Ha HACTPOMKY U MpOLeCC M3MEPEHUs; Macca, rabapuTHbIE pa3Mme-
pBl, paboyasi Harpy3Ka; )KeCTKOCTb 00BEKTa KOHTPOJIS, IIEPOXOBATOCTh TOBEPXHO-
CTU U T.J.

Bb100p cpeacTB U3MepeHuit 3aBUCUT OT MaciiTada MpOU3BOJCTBA UM KOJIU -
YECTBA HAXOASAUIMXCS B DKCIUTyaTallMy OJHOTHITHBIX, OJJHOMMEHHBIX u3aenui. Ha-
npuMep, IpU MacCOBOM MPOMU3BOJCTBE C OTPAOOTAHHBIM TEXHOJOTHYECKUM TMPO-
LIECCOM IPEAIIOYTUTEIBHO UCIIOJIb30BAHUE BBICOKOIIPOU3BOIUTEIBHBIX MEXAaHNU3H -
POBAaHHBIX U ABTOMATU3UPOBAHHBIX CPEACTB U3MEPEHUS U KOHTpOJsl. B cepuitHom
IPOU3BOJICTBE OCHOBHBIMHM CPEICTBAMHU KOHTPOJIS JOJDKHBI OBITh YKECTKHE Ipe-

JIeNbHBIC KATUOPHI, Ia0JI0HBI, CIICIIMATBLHBIC KOHTPOJIbHBIE TIpHCTIOcobIeHrs. B
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MEJIKOCEpUMHOM U UHAWBULYAJIbHOM IIPOU3BOCTBE OCHOBHBIMU SABJIAIOTCS YHU-
BepcaibHble CH, NOCKOJIBKY IPUMEHEHUE APYTHX SKOHOMUYECKH HEBBITOJHO.
Ha npakTturke 11 OpUEeHTUPOBOYHOIO BEIOOpA CPENICTB U3MEPEHUIN UCTIOJIb-

3YIOTCSI HOMOTpamMMHI (puc. 3.1).

5 Fam—— 7
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Puc. 3.1 Homorpammsl a1t BEIOOpa CpeCTB U3MEPEHUIA: @ — JITIs1 KOHTPOJIS
BaJIOB; 6 — JUII KOHTPOJISl OTBEPCTUM
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Haunbonee pacnpocTpaHeHHBIM CIIOCOOOM BBIOOpA CPEACTB MU3MEPEHUH SIB-
JsieTCsl Coco0, OCHOBAHHBIA HAa CPaBHEHHUH TOYHOCTH WU3MEPEHUS M TOYHOCTH
o0bekra KoHTposii. B I'OCT 8.051-81 ycTaHOBJIEHBI 3HAUEHHS JTOMYCTUMOW IO-
IPEIIHOCTH U3MEPEHUsI Pa3MEpPOB 0 B 3aBUCUMOCTH OT BEJIMYMHBI JOIMYyCKa U3[Ie-
ausi. JlomycTuMasi HOrpemHOCTh MOKa3bIBAeT, Ha CKOJIBKO MOKHO OIIUOUTHCS MPH
U3MEpPEHUHU pa3Mepa 3aJJaHHON TOYHOCTH B MEHBIIIYIO WM OOJIBIIYIO CTOPOHY, T.€.
uMeeT 3Haku +0. [Ipu BEIOOpE cpefcTBa M3MEPEHHsI HEOOXOAMMO, YTOOBI TIPE/Ieib-
Hasl TIOTPEIIHOCTh cpencTBa u3Mepenus +Alim Obiia Ob1 MEHbBIE WM PaBHSIIACH
JI0IyCKaeMOM MOTPEUTHOCTH J, T.€. BBITOJIHSIOCH yeioBue: +Alim <6,

JUis KaX/a0ro MEeTola MEXaHW4ecKo oOpabOTKU CYIIECTBYIOT OIpelesIeH-
HbI€ TpeJebl TOYHOCTH 00paboTku. Ilpu 3TOM pa3nuyaroT 3KOHOMHUYECKYIO U
JOCTHKUMYIO TOYHOCTb 00pabOTKHU.

DKOHOMHYECKAss TOYHOCTh MEXaHUYECKOM 00pabOTKH — TOYHOCTh, KOTOpPast
JOCTUTAaeTCsA NPU MUHUMAaIIbHOM cebecToumoctu oOpaboTku. Ilpu sTom nmeroTcs
BBH]Iy HOpMaJIbHBIE TPOU3BOJICTBEHHBIC YCIOBHS: UCIIPaBHOE 000pyAOBaHUE, KBa-
TUUIUpPOBaHHbIE paboune, NPUMEHEHHE TPeOyeMbIX W UCIPABHBIX MPHUCHOCO0-
JIEHUA U UTHCTPYMEHTOB.

JlocTikrMasi TOYHOCTh MEXaHUYECKOM 00paOOTKM — MaKCUMallbHas TOY-
HOCTh, KOTOpasi MOXKET OBbITh JOCTUTHYTa Mpu 00paboTKe jaeTanu paboyuMm BHICO-
KOM KBaM(HUKAINK, paOOTAIOIIMM Ha OJJHOM M TOM K€ CTaHKE MPH HEOTpaHUYCH-
HBIX 3aTpaTax BpeMeHHU. JloCTHKUMast TOYHOCTh OOPa0OTKH BBIILLIE YKOHOMUYECKON
TOYHOCTHU, OJTHAKO 8 OOIbUUHCIGE CIy4aes HEOTIpaBIaHHA M3-3a OOJBIINX 3aTparT.
B cBsi3u ¢ 3TUM B OONBIIMHCTBE CIy4aeB OKOHYATEIHHYIO MEXaHHYECKYIO0 00pa-

00TKY Ha3HAYAIOT MO YKOHOMUYECKOH TouHOCTH (Tabnwuia I19).

IIpumep: gvibpams ynusepcanvhvie cpedcmea uzmepeHus 07 KOHMPOs
omeepcmus D18JS7 u eana O18h6. Haznauums 3a6epuiaouyio mexHoa02uieckyio
onepayuro 00pabomku, 0becnevusarowyio 3a0aHHyI0 MOYHOCMb PA3Mepo8 U uie-

poxoeamocms NOBEPXHOCMU.
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3.1 OnpenensieM 10MyCKaeMylo MOTPEIIHOCTh U3MEPEHUS MPU MPUEMOYHOM
KoHTpoJe aetaneit (tabmuna [17): mist orBepetus D18JS7 — 6 = 5,0 MxMm; 11 Bajia
@186 — 0 = 3,0mMKM.

3.2 BpiOupaeM COOTBETCTBYIOIIHE cpeacTBa uaMepeHus. [lo tabGmume I18
JUTsl KOHTpOoJIs oTBepetus D18JS7 npuHUMaeM MHIMKATOPHBIM HYTpOMEp C U3Me-
pUTENBHOM TOJIOBKOU ¢ 1ieHoM oaHoro aenenus 0,001 mm mmm 0,002 mm, npu pa-
0ote B rpanunax ydactka 0,1 MM, mpesenbHas MOTPENIHOCTh KoToporo £Alim =
4,5 mxm. [l xoHTposs BaoB D186 mpuHMMaeM MUKPOMETp PBIYAXKHBIA THIIA
MP u MPU c orcuerom 0,002 mm npu paboTe B CTOIKE, MpeebHas MOTPEIIHOCTD
koToporo £Alim = 3,0mxkm.

3.3 Ilo tabmure I11 onmpenenseM qomMyCcKUACTATICH:

TD =18 Mxkm; Td = 11 MKM.
3HaueHHUs MIEPOXOBATOCTEN MOBEPXHOCTEN JeTanei CoeUuHEHUs sl HOP-
MajbHOM ToyHOCTHU (Tabnuua [14):
R ,p<0,05T D=0,0518=0,9mkmM;
R,y <0,05-Td =0,05-11 = 0,55 MKM.
[To Tabnure 15 npuHMMaeM cTaHAAPTHBIC YHUCIOBBIE 3HAUCHMUS:
R,p = 0,8 MkM; R,y = 0,5 MKM.

3.4 Tlo Tabmuie 119 HazHawaeMm 3aBepIIAIOIIME TEXHOJOTHUECKHE OINepaIiuu

MEXaHU9IECKON 00pabOTKH: ISl OTBEPCTHUS - YHNCTOBOE Pa3BEPThIBAHUE; TSI Baja —

TOHKOENUIH(OBaHHE.
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3AJIAHME 4

Pacuer u BbIOOp NMOCaT0K NOJAIIMITHUKOB CKOJIbKEHUSA

Hean: uayuumevca uazwavams cmanHoapmuvle NOCAOKU HOOUUNHUKOS
CKOJIbIICEHUS], PADOMAIOUUX 8 YCILOBUSX HCUOKOCHO20 MPEHUSL.

3apanme: paccuumams 3HA4eHUe ONMUMANILHO2O 3A30pAd 8 NOOUUNHUKE
CKOJIbIICEHUS], ONpedeNiums npupaujeHue 3a3opa 8 nepuoo npupabomku u 3Hadexue
pacuemuo2o 3a3opa, evlopams CMAHOAPMHYI0 NOCAOKY, NPOBEPUMb VCI08UE OCY-
WecmeieHus: HCUOKOCMHO20 MPeHUsl, HAYepmums cxemy nojeti 00nycKog coeou-
HeHUsl, ICKU3bl COCOUHEHUA U OemaJlell.

HcxoaHble TaHHBIE: HOMUHANBHBIL Ouamemp coedunenus d,, ONuHa coeou-
HeHus I, yenosas ckopocmo 8ana @, abCOIOMHAS 8A3KOCHb MACIA 1], 0A6leHUe Ha
onopy (¢, Wepoxosamocms nogepxHocmu omeepcmusi Rip, wepoxosamocmsv no-

gepxuocmu 8ana Ryq.

MeToanyeckue yKazaHusi 0 BbINOJTHEHUIO 3a1aHUS
KunkoctHoe TpeHHE B THAPOJMHAMHYECKHUX MOJIIUIHUKAX CO3JAETCA 3a
cuyeT 00pa3oBaHMs MACISIHOTO KJIMHA MPU BpaileHuu Bana. B cioydae, ecnu masie-
HHUE CMA30YHOM JKUJIKOCTH B KIIMHOBOM 3a30p€ MPEBBINIACT HArPY3Ky HA OMOpPY, TO
MPOUCXOJUT MOABEM U CMEIIEHUE Bajla OTHOCUTEIBHO BTYJIKH, KOTOPHIE B MIOCIIE-

JYIOIIEM CTaOMIM3UPYIOTCS, 00pa3ys rapaHTUPOBAHHBIN 3a30p — CMAa304HbIN CIIOM

hmin-

Puc.4.1 IlonoxxeHue Bana: @ — B COCTOSIHIH MOKOS; O — B pab0YeM COCTOSIHUU;
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C yBenuueHHWEM CKOPOCTH BpAIllEeHUS Baja €ro OCh MPUOIMKAETCS K OCU
MOIIUITHAUKA. J[MaMeTpalTbHBIN 3a30p S pa3eIuTCs Ha JIBE HEPaBHBIC YaCTH: NpyinB
HanoOoJIee Y3KOM MeCTe B S - Nyin- Ha MPOTHUBOIIOJIOKHOM cTOpoHe (puc. 4.1).

W3 runpomHaMU9IecKol TEOPUN CMa3KK U3BECTHO, YTO MEXK/TY BEIMUYUHAMHU
h u S cymecTByer B3auMOCBSI3b:

S=0,52-dﬁ-w-n.;
q dp+1

3HaueHNe HaUBBITOJHEHIIIEr0 (ONTHMAIBHOT0) 3a30pa B CONMPSKEHUH OTIpe-
ACICTCA 110 BBIPAKCHUTO!
S, = 2VAS.
C y‘{éTOM HpI/Ipa60TKI/I HOBCpXHOCTeﬁ BTYJIKK 1 BaJld paC‘-IéTHOG 3HAUYCHHUC
3a30pa omnpeaessieTcs mo hopMmyle:
Spva=SonT_2 (RZD+RZd)'
[To Tabmuue mpunoxenuit [110 BeiOupaercs crangapTHas MOCaIKa, yao0BIIe-

TBOpAromada yCJIOBHIO:

S _ SmaxrocrtSminrocr S
cpl'OCT — 2 ~ Ypacy

[Tocne BbIOOpA MOCAKK TPOBEPSIETCS BO3MOKHOCTh OCYILECTBICHUS KU/ -

KOCTHOI'O TPCHHU: 110 YCIIOBHIO!

B hS
mm—Smax 'E (RZD 'de)

h >2(R,p+R,q)-

Ipumep: Haznauums cmaHOapmuyr0 nOCaoKy NOOWUNHUKA CKOAbHCEHUS
npu cnedyroumux UCXOOHbIX OAHHBIX: HOMUHAIbHBLIL Ouamemp coedunenusi Dy = d,
= 60 mm; onuna coeounenus | = 90 mm; yenosas ckopocmsv o= 110 pad/c; abco-
momuas eazkocme macia n = 0,03 (H-c)/m’; dasnenue na onopy q = 2-10° Ila;
wepoxosamocmu nogepxrocmetl. omeepcmus R,p = 2,5 mxm,; 6ana R,y = 2,0 mrm.

OnpenernsieM MpoU3BeICHUE:

}S_O,Sz-dﬁ-m-n [l 052006110 0,03 0,09
w = q d, +1 2106 0,06 + 0,09

= 18,53 MmM? = 1853 MKkM?

OnpeneﬂﬁeM BCIIMUNHY HaHBBIFOHHeﬁmeFO 3a3opa:
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Sour=2VhS§=2V1853=86, IMKM.

C yueTom npupabOTKH MOBEPXHOCTEH BTYJIKH U Bajla paCYETHOE 3HAUCHUE
3a30pa omnpeenseTcs no popmyiie:
Spacy = Sonr — 2(Rzp + Ryq) = 86,1 —2(2,5+2,0) = 77,1 MKkm.

BeiOupaeM nocaaky, yAOBIETBOPSIOIIYIO YCIOBHIO:

S _ SmaxT0CT+Sminroct S
cpl'OCT — 2 ~ “pacy-

[To TabnunenpunoxeruslI1 0B516I/IpaeMCTaHz[apTHyI0nocaILKyQ60H8: o

f8
Smaxroct = 122 MM, Spinroct = 30 MKM, Scprocr = 76 MKM.
OmnpenensieM 371€MEHThI BBIOPAHHOW MOCAIKU:
TD =46 MKkM; Td = 46 MKM;
El = 0 MkM; es = —30 MKM;
ES=EI+TD =0+ 46 = 46 MKM;
el=es—Td =—30—46 = —76 MKM;
Dmax =Dy + ES =60+ 0,046 = 60,046 MmMm;
Dpin =D, +FEl =60+0 =600 MM;
Amax = dy +es =60+ (—0,030) = 59,970 mym;
dpin = d,, +ei =60+ (—0,076) = 59,924 mMmm;
Smax = ES —ei =46 — (—=76) = 122 MKM;
Smin = EI —es = 0 — (=30) = 30 MKM;
TS = Spmax — Smin = 122 — 30 = 92 MKkM;
TS =TD+Td =46+ 46 = 92 MKM.

Hg(+0,046)
[Tonuoe ycmoBHOE 0003HaueHUETOCATKNA P60 ——5555- -
JFS(—(),()?&}
OrnpenensieM HAMMEHBIIWNA CJION CMa3KH JIJIsl CIydasi, KojJa BeIOpaHHas To-

caJiKa BBITIOJIHEHA TT0 HANOOIBIIEMY 33a30pY:

p hS 3 1853
mm—smax -E‘(RZD -de)—lzz 2{2,5 2-!-0)

[IpoBepsieM 10CTaTOYHOCTH CJI0SI CMA3KH JjIsl BHIOPAaHHOMTIOCAIKHU

Ronin = 14,2 > 2(R,p + R,q) = 2(2,5 + 2,0) = 9,0 MKM.

=14,2MKM.

25



Ycnosue BBITIOJIHACTCA, ITOCaaKa BBI6paHa IMPpaBHJIBHO.

BLI‘-ICp‘II/IBaCM CXeMy moJjeun AOITYCKOB U 3CKU3bI COCAUHCHUA U ,Z[GTaHCI\/'I.
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Puc.4.2 Cxema nosnei A0MMyCKOB COEAMHEHUS
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3AJIAHUE 5

Pacuer 1 BbIOOP NMOCATOK /ISl HEMOABUKHBIX COeIUHEHUI

Heab: Hayuumovcs Haznawams cmanoapmuvie NOCAOKU OJisl HENOOBUNCHBIX
coeouHeHuUll.

3ananme: paccuumams 3HAYEHU MUHUMAbHO20 Hamsed, obecneyusarouje-
20 nepeoayy 3a0aHH020 MOMEHMA, 8blOpameb CMAHOAPMHYIO HOCAOKY, NPOBEPUMD
VCA08Ue NPOYHOCMU COeOUHEHUsl, HaYepmumb cxemy nojieil 00NYCKo8 COeOUHeHUs,
DCKU3bL COCOUHEHUS U Oemallell.

HcxoaHble JaHHBIE: HOMUHATLHOBIL OUaMemp COeOUHeHUsl dn, HapyIHCHbILLL
ouamemp emyaku d, Ouamemp omeepcmusi 8 noaoM eany Dy, onuna coeounenus |,
nepeoasaembviti Kpymsuyuii Momenm M,,, uepoxoeamocms no6epxHOCmu omeep-

cmus R;p, wepoxosamocmsv noeepxnocmu 6ana R,y, mamepuan émyaku u 6a.a.

Meroanuyeckue yKa3aHusi 10 BbIIOJHECHUIO 3aJaHUS
[locanku c¢ Hatarom (puc. 5.1) B OCHOBHOM NPUMEHSIOT Ui HETIOABHX-
HBIX, HEpa300pHBIX B MPOLIECCE SKCIUTyaTallud COMNPSIKEHHBIX naeTaned 0e3 10-

IMOJTHUTCIIBHBIX KPCIICKHBIX CPCACTB.

by
0/7:/7

Puc. 5.1. Cxema 151 pacuera nocajiku ¢ HaTSTOM
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IIpOYHOCTE COEAVHEHUS B TAKUX HEMOABMXKHBIX ITOCAJKaX JOCTUraercs 3a
CUeT ynpyroi nehopManuu CONps>KEHHBIX JeTallel, BOZHUKAIOIIEH MPU TEXHOJO-
ruyeckux mnporeccax cbopku. Hanbonee pacrnpocTpaHeHbl IpU 3TOM MPOLECCH
3aPECCOBKHU OJJHOM JE€TalM B APYTYIO O] YCUIMEM IIPECCa UK MPEABAPUTEIBHO-
ro0 HarpeBa JACTAM C OXBATHIBAIOLICH MOBEPXHOCTBIO U €€ OXJIAXKICHHS IIOCIIE
COOPKH 10 HOPMAJIBHOM TeMIIEpaTypshl.

IIprumepamMu IpUMEHEHMS MTOCAZOK C HATATOM SIBIIIFOTCS COCIMHEHUE OCEHN
U OaHJaXel cOo CTYNMULAMHU KOJIEC KEJIE3HOJOPOKHOTO TPAHCIOPTA, BEHIIOB CO
CTYIHUIAMH YEPBSIYHBIX KOJIEC, BKJIAIBIIEH MMOAIIUITHUKOB C KOPIIYCHBIMU J1€Ta-
JAMU.

MuHMManpHOE NaBJICHUE HA KOHTAKTUPYIOIIUX TMOBEPXHOCTAX BTYJIKUA H
Bajia, HEOOXOAMMOE IS Tepefadu KpyTAmero MoMeHTa M,,MOXKeET OBITh OIpe-
JIEJICHO U3 BBIPAYKECHMUS:

2-M

Kp

Prim = Tl f
rae f - koo punmenT TpeHns ckommKeHus (VI AeTajaei U3 CTalll U 9yryHa
npu coopke o npeccoM f = 0,08; mpu cOopke ¢ HarpeBOM 0XBaTHIBAOIIELH Jie-
TaJIM WK C OXJIaKICHHEM oxBaThiBaeMoit metanu f = 0,14).
[Ipu Harpy>kxeHHH COEUHEHUSI OCEBBIM YCUIIUEM FoMUHUMAaNBHOE JaBJie-

HUE onpezensercs no Gopmyne:
Fq
medy,-L-f

ITpu coBmectHOM neiictBun M, n Fy:

2M, )\ 2
F2 Kp
‘ +( d, )

Prnin =
T L da L f

Hanmensmmii pacuetHslil HaTAr Npminonpeznensercs no gopmysie:

Pmin -

Ca , Cp
Npmin = Pin - dp (E_d + E_D>’
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rae Cqu Cp— pa3MepHble KO (HULIMEHTHI COOTBETCTBEHHO Bajia U OTBEP-
CTHS;

Eqn Ep— MOoyy npoAoJIbHOM YIIPYTOCTH MaTepuaa Baja U BTYJIKHA COOT-
BETCTBEHHO.

3HaueHust K03PPUIMEHTOB ONPEIEISAIOTCS MO CIECTYIOMNM GOopMyIaMm:

2
) _1+(%) o
d,——D1 7 — Has
1=(Z)
2
) =1+(§—z) .
@
d,

re Ugu up— 3HadeHus kospduuuenta Ilyaccona qist marepuana Banau
BTYJIKA COOTBETCTBEHHO.

[Ipu BbIOOpE CTaHIAPTHON MOCATKH HEOOXOAUMO YUECTh BIUSHUE HIEPOXO-
BaTOCTH COIPATAEMBIX IIOBEPXHOCTEW, NUMEsl B BUJly YACTUYHOE CMATUE BBICTYIIOB
HEpPOBHOCTEM B mpolecce coOopku. Bennunna nonpasku onpenensieTcss no Gpopmy-
ne:

AN =1,2(R,; + R,p).

VYcnoBue BbIOOpa cTaHAAPTHON MOCAKU MOXKHO 3alIUCaTh B CIAEAYIOLEM
BUJIE:

NCTmin = Nmin + AN.

[Tocne BpIOOpa Mocagku HEOOXOAUMO TPOBEPUTD JETATH COMPSHKEHUS Ha
IPOYHOCTH M0 YCIIOBHUIO:

P maxS[P I,

1€ Pmax— AaBleHNE HA KOHTAKTUPYIOIIKX MOBEPXHOCTSX J€Talei, BO3HU-
Karoliee Mpyu MaKCUMaJIbHOM HaTAre BEIOPAHHOM MOCAJIKH;

[P] — HauGobIIee TOMyCTUMOE JIaBJICHHE HA KOHTAKTUPYIOIIUX MTOBEPXHO-

CTAX.

29



MakcuManbHOE JIaBJICHUE B COIIPSAKCHUU ITPHU MAKCUMAJIbHOM HATAT'C NCTmax
OIIPCACIIACTCA 110 BBIPAKCHHUIO!
_ Nermax — L2(Ryp + Rzq)

Pmax_ dn(g_z-l_g_g)

HauGombpmee AOITYCTUMOC OAaBJICHHUC Ha BHYTpeHHCﬁ IMOBCPXHOCTHU BTYJIKH:

2
dy,
[Py] < 0,580, |1 — (—) ;
d,
Ha ITOBEPXHOCTH Baja:
D,
|Py] <058 0.4 (1— (_) )
d,
TJI€ Org, Orp— 3HAUYEHHMS IIPEiesia TEKYYECTH MaTepHrana Bana U BTyJKH. Eciu

YCJIOBHC IIPOYHOCTHU HC CO6J'II-0I[21€TC$I, H€O6XOI[HMO 3aMCHUTbMATCPHU -

an feraneil Ha 0oJsiee MPOYHBIH.

I[Ipumep: Haznauums cmanoapmuyo nOCAOKy 0Jis1 HENOOBUNCHO20 COeOUHe-
HUsL NPU CAe0VIOWUX UCXOOHBIX OAHHbIX. HOMUHATbHBLU Ouamemp D, = d, = 125
MM, HapyscHbld ouamemp emyaku d, = 200 mMm; 6HympeHHull ouamemp noao2o 6a-
aa Dy = 35 mm; onuna coedunenus | = 150 mm; nepedasaemvlii Kpymawui mMo-
menm M,, = 4000 H-m; wepoxosamocms nogepxnocmeti: omeepcmusi R,p = 6,3
Mrm; 6ana R,p = 5,0 mxm; mamepuan oemaneti uyeyn CU15; xospdpuyuenm mpe-
Hus [ = 0,14, koagpgpuyuenm Ilyaccona p = 0,25; mooyne ynpyeocmu Ep = Eg =
1-10" Ia.

OmnpenensieM HaMMEHBIIIEE TaBJICHUE, HEOOXOAMMOE TSl TIepeadu 3a1laHHO-

o KpyTAIIETr0O MOMEHTA:
2-M, ©2-4000
T 42 | f 3,14 0,1252 0,150 0,14

OmnpenensieM pa3MepHbIC XapaKTEPUCTUKH Bajla U OTBEPCTHUS:

Pmin -

=7,8-10°Ila.
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2 2
@) G
CTDN T 0035y T 07
1-(7) - (o728)
d,\’ 0,125\
CD=1+—2)2+ =1+( 0.2 )2+0,25=2,53.

HUp
@O
d, 0,2
Brruucinsem 3HaUueHHs pacueTHOTO HaTATa, 00ECTICUMBAIOIIECTO CO3/IaHHE

JaBJICHUA, HGO6XOIII/IMOFO IJIA IEpeaavdun 3aIaHHOT0 KPpYTAIICTO MOMCHTA!

c, C, 0,92 2,53
— | — 6 I —
Npmin_Pmiit'd:rt(Ed ED)_7’8.10 '0'125(1 1011 ' 1 1'011>_

=33,6-10"°M = 33,6 MKM.
OnpezensieM MUHUMAJBHBINA HATAT B COEJMHEHNH C YUETOMIONPABKH:
Nyin = Nymin + L2(Ryq + Ryp) = 33,6 +1,2(5,0 + 6,3) = 47,2 Mu.
BrI6MpaeM CTaHAAPTHYIO IOCAAKY M3 BBILICIIPUBEAEHHOTO ycoBHs. I1o

tabsuiie [112 onpexnensem, 4To JaHHOMY YCJIOBHIO yJIOBIETBOPSIET MPEIIOUTH -

TenpHasnocaaka @125 g, re Nertmin= 52 MEM; Nermax= 117MKM.
OmnpenensieM 371€MEHThI BBIOPAHHOW MOCAAKU:
TD =40 mxMm; Td = 25 MrM;
El = 0 mxm; el = +92 MKM;
ES=FEI+TD =0+ 40 = 40 MKM;
es=ei+Td =92+ 25=117 MkMm;
Dipax = Dp + ES =125+ 0,040 = 125,040 mm;
D,yin =D, + EI =125+ 0 = 125,0 mm;
Amax = dp +es =125+ 117 = 125,117 mm;
Apin = d, + el =125+ 92 = 125,92 mM;
Npax =€s—EIl =117 — 0 = 117 MKM;
Npin = el —ES =92 — 40 = 52 MKM;
TN = Npax — Nppin = 117 — 52 = 65 MKM;
TN =Td+TD =40+ 25 = 65 MKM.
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H7(+U,U4U)

Fo 117~ °
56(+0,092)

[TonHoe ycnoBHOGOOO3HaUeHUenocagku @125

Ol'[peI[eJI}ICM AaBJICHUC, BOSHUKAOIICC B COCANHCHUHU IIPpU HauOOIbIIIEM Ha-

TAre BBIOPaHHOM MOCAJIKU:

 Npax — 12(Ryp + Ryq) (117 —1,2(6,3 +5,0)) - 107

Pmax -
Cqg , Cp 0,92 2,53
dn (E_Lﬁg) 0,125 (T omr + To100)

Ol'[peI[eJI}ICM HanOOJIbIIICE AOITYCTHUMOC OAaBJICHHUC HA KOHTaKTI/Ip}II-OHIGﬁ I10-

= 24 - 10°Tla = 24 MIla.

BEPXHOCTH BTYJIKH:

d,\° 0,125\°
[P, 0,580, 1{—) 58150 1{—) 53MITa;
a 0.2

Ha MMOBCPXHOCTU BaJia:

[P,] < 0,58 1 (Dl)z =0,58-150(1 (0’035)2 = 80 MII
al =528 O d,) |~ 0125) | &
YCJIOBI/IH HpO‘IHOCTI/I I[@TEIJ'ICIZ BBIITOJIHAKOTCA, ITIOCAaJKa BBI6paHa HpaBI/IJ'IBHO.

LIepTI/IM CXCMY nojeu JOITYCKOB U 3CKHU3bl COCAMHCHMA U IICTEUIGI?I.
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3AJTAHUE 6

Pacuer u BbIOOP MOCATOK AJIA IVIAAKUX HUJIMHAPUIECKUX COeTNHEHN I

Henb: Hayyumovcsa naznauams nocaoku 07 2NA0KUX YUTUHOPULECKUX COeOu-
HeHUlL.

3amanue: onpedenumsv cpeonee 3HAUEHUE YUCIA eOUHUY OONYCKA, YCMAHO-
8UMb NPEOBAPUMENILHO KEAIUmem, no KOMOopoMy U320Mmasiueaomcs 0emaniu co-
eOUHeHUs;, onpeoerums 3HaA4eHuUsi nPeoelbHblX MeXHOI02UYeCKUx 3a30pos (Hamsi-
208); 8v1Opams nNoOJisL 0ONYCKO8 Oemaineu coeOUHeHUs, Hauepmums cxemy pacno-
JIOJICeHUs noJlell 00NYCKO8 Oemaliell COeOUHEHUS.

Hcxoanble NaHHBIE: HOMUHAILHBIL pA3MEDP COeOUHEHUsl, 3SHAYeHUs pacyem-

HbIX 3A30p086 (Hams208), cucmema noCaoKu.

MeToanyecKkue yKa3aHusl 10 BbINOJTHEHUIO 3a1aHUS

['mangkue TUIMHAPUYECKUE COCAMHEHUS PA3IACISAIOT HAa MOJBUKHBIE U HE-
no/iBkHbIE. OCHOBHOE TpeOOBaHUE, MPEABABISIEMOE K OTBETCTBEHHBIM IMOABUXK-
HBIM COEIMHEHMSIM - CO3[IJaHME MEKy BaJOM M OTBEPCTHEM HAaUMEHBIIETO 3a30pa,
00ecreunBaIIero TPEHWE CO CMa30YHBIM MAaTe€pUajoM W 3aJlaHHYI0 HECYIIYIO
CIIOCOOHOCTh MOIIUITHUKA, COXpPAaHEHUE YKa3aHHOTO BUJA TPEHUS MPU yBEJIUYE-
HUU 3a30pa B MpPOLIECCE IKCIUTyaTallud MAlllWHbI, a JJIs MPEHU3UOHHBIX COEIUHE-
HUW - TOYHOE LICHTPUPOBAHUE U PABHOMEPHOE BpalllEHUE BaJIa.

OcHoBHOE TpeOOBaHUE, MPEIBABIIEMOE K HEMOJBUKHBIM COCIUHCHUSIM -
obecrieueHre TOYHOTO IEHTPUPOBAHUS JAeTallel U repeaada 3aaHHOTO KPYTAIIETo
MOMEHTA WJIM OCEBOM CHJIBI OJIaro/aps rapaHTUPOBAHHOMY HATSTY WA JOTIOTHU-
TEIHHOMY KPEIJICHUIO.

Pacuer u BBIOOp MOCAOK ISl TIAAKUX NUIUHAPUYECKUX COCIUHEHUN J10-
BOJILHO YacTO BCTpPEYAETCs MPU PEUICHUM WHKEHEPHBIX 3amad. [Ipu 3ToMm uare
BCEr0 UCTIOIB3YIOTCA JIBA METOA: TIOJIOOUS U pACUETHBIM.

[To meTomy momoOusl yCTaHABIMBACTCS AHAIOTHS KOHCTPYKTHBHBIX U JKC-

IJIyaTalMOHHBIX ITPHU3HAKOB C ITPU3HAKaMHU Y3JI0B MAlllMH, YK€ HaXOAAIIUXCA B
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AKCIUTyaTalluil M HAa3HAYaIOTCsA PeKOMEeHayeMble rnocaaku. Hampumep: ans coenu-
HEHHI ¢ TOYHBIM [IEHTPUPOBAHUEM M HAIpaBJICHUEM (ITMHOJb B KOPITyCe 3aHEH
0a0Kk1 TOKapHOTO CTaHKa, 3y04yaToe KOJIeCO Ha IIMUHAENE 3yOOM3MEepHUTEIHLHOTO
npubopa u T.1.) Ha3HayaroTcsa mocaaku H6/h5, , HanboJiee pacIpoCTPaHCH-
Hble nocanku H7/f7, H8/f8, H8/f7 u momoOHble MPUMEHSIOT B IOIIMITHUKAX
CKOJIbXKEHUSI MaJbIX U CPEIHUX IO MOITHOCTH 3JIEKTPOABHUraTeNe MOPIIHEBBIX
KOMITPECCOPOB, B KOPOOKaxX CKOPOCTEW CTAaHKOB, B JIBUTATENSX BHYTPEHHETO CTO-
paHUA U T.II.

Hocanxu ¢ HarsroM |H7/p6, |P7/h6, H6/p5, P6/h5, NPUMEHSIOTCS [UIs COIH-

HEHHS TOHKOCTCHHBIX JIeTallell Ipu HEOOJIBIIUX HArpy3Kax; mocauku H7/r6, |:|
,H8/t6,H7/S7, U T.II. IOMYCKAIOT TIepeady Harpy3oK CpeiHel Beu-
YUHBI 0€3 JOMOTHUTEIBHOTO KPEIICHUS WJIM C TAaKOBBIM; MOCAJIKH C OOJIBITAMU
rapaHTUpPOBaHHBIMU Hatsramu H7/u7, H8/u8, H8/x8, H8/z8, US/h7 nepenaroT TH-
KeNnple W JUHAMUYCCKHAE Harpy3kw Oe3 JIOMOJHUTEIHLHOTO KpPEIUICHHs, COOopka
OCYIIIECTBJISIETCS B OCHOBHOM TEPMUUYECKHUM CIIOCOOOM.

[Mepexoanbie mocaaku H7/js6, H7/k6, H7/n6 u npyrue ucmoyib3yroTcs B He-
MOJIBIDKHBIX Pa3beMHBIX COCIMHCHUSAX JIJIS IICHTPUPOBAHUS CMEHHBIX JICTaNICH WU
JeTalielt, KOTOphIe MPU HEOOXOAMMOCTH MOTYT TIEPEIBUTAThCSI BIIOJIb Bajia.

PacuetHbiii meTon BbIOOpa TOCANOK MO3BOJIAET Haubosiee OOOCHOBAHHO
MOAXOJUTh B KaXKJIOM KOHKPETHOM Cilydae K BhIOOPY MOJIel JOMYCKOB COEIUHSIEC-
MBIX JeTaneil. Pa3paboTraHbl METOABI pacyeTa 3a30pOB B MOAMIUITHUKAX CKOJIbXKE-
HUS Ha OCHOBE TUAPOJMHAMHUYCCKOW TEOPHHM CMa3KH, HATATOB B HEMOBHIKHBIX
MOCaJKaxX, B COSAUHEHUSIX TOIITUITHUKOB KAUCHHSI C BaJIAMH.

HecMoTpst Ha H0CTOBEpHBIE PE3yNbTaThl METOJA, OONBIIOE pa3sHOOOpa3ue
COCIMHCHHMI B peajbHBIX MAIIMHAX HE TO3BOJISICT WCITOJIB30BaTh YHUBEPCAIbHBIC
METOJIbI pacyera.

JIy1st BBIOOpa CTaHIapTHOM MOCAAKW HEOOXOIMMO OINPEACIIUTh YPOBEHb TOU-

HOCTHU JIeTaJIeH COCIMHEHUA M0 YUCITY €IMHUIL IOMYCKa:
TD+Td
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rae | - eqUHKUIA JOMYCKa, MKM.
Tak kak
TD+Td =TS =TN,

TO YUCJIO CAUHUIL JOITYCKA MOKCT OBITH OIIPCACIICHO I10 BBIPAKCHUAM:

kc . Smax — Smin .

P2
k. = Ninax = Nmin
P2

[lo KOJIMYECTBY €IMHULL AOITYCKA ONMPENEISIETCS MPEABAPUTENBHO KBAIHUTET,
10 KOTOPOMY M3TrOTaBIMBAIOTCS JIE€TAIN COCTUHEHHUS.

B pesynbrare npupabOTKH 3a CYET CMATHS IIEPOXOBATOCTH MOBEPXHOCTHU
CONPATaeMbIX ACTAJIEH pACUETHBIE 3HAYECHUSI 3a30pOB U HATITOB U3MEHstoTCs. Mc-
CJIEIOBAaHUSIMH YCTAaHOBJIEHO, YTO U3MEHEHHE LIEPOXOBATOCTH B IpoLiecce MpHUpa-
00TKkHU cocTaBisieT 1,4 oT mepBOHaYaIbHOU, B CBSA3M C YEM TEXHOJIOTUYECKUE 3a30-
PBI U HATATH MOKHO ONPEIEIATH IO CIEAYIOIIHUM BBIPAKCHUSAM:

Stmax = Smax — LA(Rzp + Rza);
STmin = Smin — 114(R2D + de);
Nrmax = Nmax + LA(R,p + R,4);
NTmin = Nmin + 1f4(RzD + de)-

[ITepoxoBaTOCTh MOBEPXHOCTEN AETANEN CONPSKEHUS ONPEAEISIETCS 110
CJIEIYIOIUM 3aBUCUMOCTSIM:

R,p<0,2TD;
R,; £0,2-Td.

Br100op noseii 1omyCcKOB COEIMHEHNUS BBITTOJIHSIETCS] UICXOAS U3 CIEAYIOIIUX

YCJIOBUU:

- AJI TIOCa10K €C3a30PpOM

SCmax < STmax;

SCmin = STmin;

- JI ITOCaJOK CHAaTATI'OM

N cmax < N Tmax’
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N CminzN Tmin»

TAE Semax: Scmins Nemax X Nemin COOTBETCTBEHHO MAKCUMAJIBHBIN M MUHU-
MaJIbHBIA 3230pbl U HATATH B BEIOPAHHOM CTaHIapTHOMMOCAIKE.
Br160p mocasok ocyIiecTBIsSETCS B CIEAYIOMINNA MOCIEA0BATEIbHOCTH:
J1J1st mocajiok ¢ 3a30pOM BBIOMPAETCS: OCHOBHOE OTKJIOHEHHE BaJia €S, ecliv
mocajKa 3ajaHa B cucreMme orBeperus (cH: EI=0):
|6'S | 2 STmin
¥ OCHOBHOE OTKJIOHeHue oTBepcTHs El, ecmm mocaaka B cucreme Baja (ch:
es=0):
ElZStmin-
OmnpenensieTcs BO3MOXKHas CyMMa JIOIYCKOB OTBEPCTHS U KOpITyca:
B CUCTEME OTBEPCTHUS:
TD +Td < Srmax — les];
B CHCTEME BaJia:

TD+Td £ Srpmax — EI.
[To Tabmune uncnoBbix 3HaueHuM nomyckoB ['OCT 25346-89 (tabmuna I11)

OTIPENICIISIFOTCS KBAJIUTEThI OTBEPCTHUS U Bajla UCXOS U3 BBILICTIPUBEACHHBIX YCIIO-
Buid. [Ipu 3TOM KBaJIMTETHl OTBEPCTUS M Bajia IOJDKHBI OTIMYATHCS HE Oojiee ueM
Ha JIBa, U, KaK MPABWJIO, KBAJUTET OTBEPCTHUS NMPUHUMACTCS OOIBIIMM, YEM IS
Baja.

JI71s1 mocafiok ¢ HATATOM BHAualle ONPEAeIISIETCsI OPUEHTUPOBOYHO CyMMa
JIOITYCKOB OTBEPCTHS U Baja MO yCIOBUIO:

TD + Td S NTmax - NTmin-

KBanuteTs! oTBepCTHS M Bajia ONPEAESIOTCA TAKKE, KaK U JUIsl TOCAIOK C
3a30pOM.
OcHOBHBIE OTKJIOHEHHS AeTaleil IPUHUMAIOTCS UCXOAS U3 CIEIYIONIUX yC-
JIOBUH:
B CUCTEME OTBEPCTHS:
el = Nrpin +TD;
B CHCTEME BaJia:

37



|ESENrpmintTd.

Ilocne Ha3Ha4YeHUsI CTAaHIAPTHOM NOCAJKH OINPENEISAIOTCS NPENEIIbHBIE 3HA-
YEeHUS 3a30pOB (HATITOB) U MPOBEPSIETCS BBINOJIHEHUE BHIIICTPUBEICHHBIX YCIIO-
BUM. [Ipy HEBBINONIHEHNHU YCIIOBUN MPOU3BOAUTCS KOPPEKTUPOBKA JOMYCKOB OT-
BepcTus U Bana. Ecnu nocaaka BeiOpaHa BEpHO, YTOUHSIOTCS MIEPOXOBATOCTH TO-

BerHOCTCﬁ OTBCPCTHA U BaJlda U IPUHUMAIOTCA UX CTAHAAPTHBIC 3HAYCHUA.

Hpumep 6.1: naznauums nocaoxy 0is 21AOKO20 YUTUHOPUUECKO20 COeOUHe-
HUSL OISL YCILOBUIL: HOMUHALbHBLU pasmep coedunernuss 110 mm; pacuemnole 3a30-
pol Smax=115 mrm; Smin=40 mxm; nocadka 3adana 6 cucmeme omeepcmus (cH).

Enunura nomycka npu auamerpe coequHenus 110 mm coctaBmset | = 2,17
MKM (Tabmmma I113).

Yucno equHu JOMyCKa:

Smax — Smin 115 —40
v 21 22,17

[To Tabnune [114 npunoxeHuit onpeaensieM OJMKAUIITNI KBATUTET — CEJb-

Moii 1 o Tabnuue 111 Haxoaum 3HaUYeHus JOMyCKOB OTBEPCTHS U Baja:
TD =35 MKM; Td = 35MmKM.
[IIepoxoBaTOCTH MOBEPXHOCTEN I€TANEN COCTUHEHUS:
R,n =R,;=02-TD=0,2-35=7,0MKM;
[IpenenbHBIE TEXHOJIOTUYECKUE 3a30PbI:

Stmax = Smax — LA(R,p —R,q) = 115—1,4(7,0 + 7,0) = 95,4 MkMm;
Stmin = Smin — 1L4(R,p + R,q) =40 —1,4(7,0+ 7,0) = 20,4 MKM.
Bri6upaemM 0CHOBHOE OTKJIIOHEHHUE Bajia M0 YCIOBHIO:

|€S| = STmin'
[To Tabnuie YMCIOBBIX 3HAYEHUI OCHOBHBIX OTKJIOHEHH BajoB (Tabyuia
I13) naxoaum:
es = —36 MkM (ocHOBHOe oTKIIOHEeHHE "f").
Bo3moskHas cymMMa JOIyCKOB OTBEPCTHS U Baja:

TD +Td < Stpmax — les| = 95,4 — 36 = 59,4 MKM.
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[TpuHumaem:
TD=35 MM (ceapMoii kBanuTeT), 7d=22 MKM (II€CTOM KBAJIUTET).
3Ha4yeHHsI BTOPBIX (HE OCHOBHBIX ) MPEAEIIbHBIX OTKIIOHEHUH:
ES=E[+TD = 0435 = 35 MKMm;
eil=es—Td =—36 — 22 = —58 MKM.
YcnoBHoe 0003HaueHNE BHIOPAHHOM MOCAAKH:

7(+0,035)

f6(70:058

[IpenenpHbIE 3a30pbI B COMPSKEHUHN:
Scmax = ES —ei = 0,035 —(—0,058) = 0,093 mm;
Semin = El—es =0—(-0,036) = 0,036 mm.

Tak Kak yciioBUs BbIOOpa MOCAJAKU BBINOJHAIOTCS, IOCAKa BIOpaHa BEPHO.
YTO4HsIEM IEPOXOBATOCTH MOBEPXHOCTEW OTBEPCTHS U BaJa:

R,=0,125TD=0,235=7,0MKM;

R,; =0,125-Td = 0,222 = 4,4 MKM.
[To Tabnune [15 npuHrMaeM cTaHapTHBIE 3HAYEHUS IIEPOXOBATOCTEM:

R,, = 6,3 MKM; R,; = 4,0 MKM.

UepTtum cxemMy pacmoioKeHUs MMoJIeH JOMYCKOB coeaquHeHus (puc. 6.1).

Ipumep 6.2: nasnauums nocadxy 0s 21A0K020 YUTUHOPUUECKO20 COeOUHe-
HUSL O/151 YCAOBUIL: HOMUHANbHBLL pasmep coeounenus 30 mm; pacuemmuvie Hamsi-
eu: Npax=735 mxm; Nyin=15 mxm, nocaoxka 3adana 6 cucmeme 8ana (ch).

Enununa nonycka npu auamerpe coemuHenus 30 mm coctasisier | = 1,31
MKM (Tabmmia I113).

Yuciio equHUIL JOITyCKAa:
Nmax - Nmin _ 75—15

k - = = .
b 21 2-1,31 22,9

[To Tabnure 114 npuHrMaeM BOCHMOM KBAJIUTET, JIJIsi KOTOPOTO:
TD =33MKM; Td = 33 mkMm.

[IIlepoxoBaTOCTh MMOBEPXHOCTEM AE€TANEUCOCTUHEHUS:
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R,p=R,;=0,2T D=0,233=6,6MKM.
[TpenenpHBIC TEXHOIOTUICCKUE HATATH:
Nrmax = Nmax + L4(R,p + R,q) =75+ 1,4(6,6 + 6,6) = 93,48 MkM;
Nrmin = Npin + L4(R,p + R,;) = 15+ 1,4(6,6 + 6,6) = 33,48 MKM.
CymMa JTOTyCKOB OTBEPCTHS U BaJIa:
TD +Td < Nrmax — Nrmin = 93,48 — 33,48 = 60 MKM.
[IpuHnmaem:
TD =33 MmkMm; (JT8); Td = 21 mxm; (JT7).
OCHOBHOE OTKJIOHEHHE OTBEPCTHSL:
|ES| = Nppin + Td = 33,48 + 21 = 54,48 MKM.
[Mpunumaem ES=-55 mxMm (ocHOBHOE OoTKIIOHEHHE "V").
3HadeHus BTOPBIX (HE OCHOBHBIX ) MPEACIbHBIX OTKIOHECHUH:
EI=ES—T D=—55-33=—88umkM;
el=es—Td=0—21=-21MKM.
YcnoBHoe 0003HaUCHKE BRIOPAHHOM CTaHAPTHON MOCAIKU:

p30/8C00m)
h7 (0,021
[IpenenpHbIE HATATU B CONPSKEHUU:
Nemax = es —EI=0—(-0,088) = 0,088 muv;
Nemin = €l — ES =—0,021 — (—0,055) = 0,034 mm.

Tak Kak yciioBUs BbIOOpa MOCAJAKU BBINOJHAIOTCS, OCAKa BIOpaHa BEPHO.
[ITepoxoBaTOCTh MOBEPXHOCTEN JIETANICH:

R,p =0,2-TD =0,2:33 = 6,6MKM;

R =0,2-Td=0,2-21 = 4,2mKkMm;
[To Tabnuue I15 npuHuMaeM cTaHJapTHbIE 3HAUEHUS IEPOXOBATOCTEM:

R,p= 6,3 MkM; R,¢= 4,0 MKM.

UepTuM cxeMy pacmtoiOkKEHUs MOoJel JOMYyCKOB coequHenus (puc. 6.2).
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3AJTAHME 7

OnpenesieHue BepOSITHBIX 3230P0B U HATATOB B MEPEXOIHBIX MOCAAKAX

Henab: uzyyums Haznauenue u npumereHue nepexooHviX NOCAOOK, HAY4Umb-
CA paccyumvléams 6epOosmHublll NPOYEHM 3a30P08 U HAMA208 8 NePexOOHbIX No-
caokax.

3aganme: onpedenums 371eMeHmbl 3A0AHHOU NOCAOKU,; ONpeoenrums cpeoHee
Keaopamuyeckoe OMKIOHEHUe 3HAYEHUL 3d30p08 (Hamseo8) 8 nocaoxe, onpeode-
UMb npeoenvl UHmepuposanus (Kodgguyuenm pucka); pacciumamov 8eposim-
HOCMb NOSBAEHUS NOCAOOK C 3A30POM U C HAMS2OM.

Hcxoanble TaHHBIE: VCI08HOE 0003HAUEeHUEe NePEeXOOHOU NOCAOKU.

MeToauyeckue yKka3aHusl 10 BbINOJTHEHUIO 321aHU

IIepexoHble MOCAAKU MPEIHA3HAYECHBI I HEMOABUKHBIX, HO Pa3bEeMHBIX
COCIMHEHUN AeTanel W o0ecrneunBalOT XOpollee EHTPUPOBAHUE COCTUHSIEMBIX
neraneir. [Ipu BpIOOpE TEPEXOAHBIX MOCANOK HEOOXOJIUMO YYHUTHIBATH, UTO IS
HHUX XapaKTepHa BO3MOXHOCTH IMOJYYEHUs] KaK HATATOB, TaK W 3a30poB. Hatsru,
MOJyYaroIMeECA B MEPEXOIHBIX MOCAAKAX, UMEIOT OTHOCUTEIBLHO MATYI0 BEIUYUHY
U OOBIYHO HE TPeOYIOT MPOBEPKH JeTajiell Ha MPOYHOCTh, 32 UCKIIOYCHHEM OT-
JETbHBIX TOHKOCTEHHBIX JIETANCH. DTH HATATH JIOCTATOYHBI JJI MEpPEaayu COeau-
HEHUEM 3HAYUTEIIBHBIX KPYTSIIMX MOMEHTOB WM ycrwini. K ToMy ke nonydyeHue
HaTATa B KOKJIOM M3 COSAMHEHUI 0€3 mpeaBapuTelbHON COPTUPOBKHU JETaNeH He
rapanTupoBaHo. [[03TOMy mepexoaHble MOCAAKNA NPUMEHSIOT C JOMOJHUTEIbHBIM
KPEIJICHUEM COCIMHSACMBIX JIeTaleil MIMOHKaMu, ITu(TaMu, BUHTaMu u ap. UHo-
r71a 9TH MOCAJKU MPUMEHSIOT 0€3 JIOMOTHUTEIBLHOTO KPEIJICHUS, HapuMep, Koraa
CIABUTAIOIINE CUJIBI BECbMa MaJibl, TP 3HAYUTEIILHON JJIMHE COCOUHEHUS, €CIIU
OTHOCUTEJIbHASI HETOBIKHOCTh JIeTaleil B COCIMHCHUH HE SBIIAETCS 00s3aTelb-
HBIM YCJIOBUEM HMX Ka4€CTBEHHOM padOThI W T.A. 3a30pbl, B OTIAEIBHBIX CIIydasx
MOJyYarOIIMUECd B MEPEXOJHBIX MOCAAKAX, TAKKE OTHOCUTEIBHO Majlbl, 4TO Ipe-

JTOTBpAIaeT 3HAUUTEIIBHOE CMEIIeHUE (PKCIICHTPUCUTET) COSANHAEMbIX JIeTaICH.
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Cucremoii JOMYCKOB M MOCAJIOK MPEAYCMATPUBAETCS HECKOJIBKO THUIIOB T1€-
PEXOIHBIX MOCAJOK, PA3TUYAIOIINXCSI BEPOSITHOCTHIO MOJYYCHUSI HATSITOB WM 3a-
30poB. UeM 00JbIIe BEPOSITHOCTh MOJYUYEHHsI HATATa, TEM 00Jiee MPOYHOU SIBISET-
csl mocaaka. bojee mpouyHble MOCaaKK Ha3HAYalOT JJIsi 00Jiee TOYHOIO LIEHTPUPO-
BaHWsI JIeTaJiel, IPH YAAPHBIX W BUOPAIIMOHHBIX HArpy3Kax, IPH HEOOXOIUMOCTH
00ecreynTh HEMOABUKHOE COCIUHEHHUE JeTaneil 0e3 JOMOJTHUTENBHOro Kperuie-
Husi. OnHako cOopka coequHeHus ¢ 0ojiee MPOYHBIMU MOCAIKAMU YCIIOKHSIETCS U
TpeOyeT 3HAYUTENbHBIX YCHIIMM, O3TOMY, €CIIM OXKHAAeTCsl yacTas pa30opka U
MOBTOpHAasi COOpKa, €CIIM COEIUWHEHUE TPYAHOJOCTYIIHO JIJII MOHTa)XHBIX padoT
WM HEOOXOIUMO M30€XaTh MOBPEKIACHUS COMPSATAEMbIX MOBEPXHOCTEH, MpuUme-
HSIOT MEHEE MPOYHBIE IEPEXOTHBICTTOCAIKH.

[Tonst momyckoB it MEPEXOAHBIX MOCATOK OO0pa3yloT JTOBOJBHO IJIOTHBIM
PSI M 3HAYUTENBHO MEPEKPHIBAIOT IPYT Apyra. ITo o0serdyaeT BbIOOP MOCaI0K JIs
COCMHEHU, YYBCTBUTEIIBHBIX K U3BMEHEHHUIO HATATOB U 3a30poB. OJIHAKO B YCJIO-
BUSIX OJTHOTO MPEANPUSATHS WU OTPACIU YKCIIO MPUMEHSIEMBIX MEPEXOAHBIX MOca-
JIOK MOYKHO COKPaTHUTb.

CranpapTHbie MOJS JOMYCKOB JJIs MEPEXOJHBIX MOCAJA0K OYEHb IIUPOKO
NPUMEHSIIOT JIJIsl MIOCAI0YHBIX MOBEPXHOCTEN BAJIOB M KOPIYCOB, COEAUHSAEMBIX C
MOAIIMITHAKAMU KaueHUs, HO XapakTep MOCaJ0K MOJIIUITHUKOB KAaU€HUS B CUILY
0Cco00r0 PacCIoIOKEHUS TOJIEH TOMYCKOB KOJIH OTJIMYAETCS OT OOBIUHBIX Tepe-
XOJIHBIX TIOCAJIOK.

[lepexoaHbie MOCAAKU YCTAHOBJEHBI B OTHOCUTEIHLHO TOYHBIX KBAJIUTETaX:
BaJbl B - /-M, OTBepCTHUs B 5 - 8-M. OTBepCcTUS B MEPEXOIHBIX TTOCAIKaX, KaK Ipa-
BUJIO, MPUHUMAIOT Ha OJIMH KBajauTeT rpyoee Baja. OCHOBHOW sl MEPEXOIHBIX
nocazok obpaszyercsi BajaMu 6-TO KBajJuTeTa U OTBEPCTUAMH 7-TO KBaJIUTETa (B
ATUX KBAJIUTETaX YCTAHOBJIIEHBI MPEANOYTUTEIbHBIE TOJIS JOMYCKOB ISl IEPEXO/ -
HBIX MOCaaoK). J[jsg Oojee TOYHBIX MOCATOK XapaKTEPHO MOBBIMICHHUE TOYHOCTHU
cOOpKH: aOCOJIIOTHBIE 3HAYCHHS HAWOOJIBIIUX HATATOB U 3a30POB YMEHBIIAIOTCA,
Oyaromapsi 4eMy BO3pacTaeT TOYHOCTh IIEHTPUPOBAHUS U CHIDKAETCS COOPOYHOE

YCHUIIHC. BCpOHTHOCTI/I MOJYUYCHUA 3a30P0B U HATAT'OB OCTAIOTCA TEMU KEC, YTO U
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JUISl OTHOMMEHHBIX IMOCAJ0K CpeIHEW TOYHOCTU, B OTICIBbHBIX CIy4asix BEpOST-
HOCTb IMOJIyYE€HHUS HATATa yBeIHunBaeTcs. [l MeHee TOUHBIX MOCaI0K (CoueTaHue
OTBEpCTH 8-T0 KBaJHUTETa C BaJIaMU 7-TO KBAJIUTETA) BEPOSTHOCTH MOIYUYCHUS 3a-
30pa COXpaHseTCs TOM K€ WIM YBETUYMBAETCS (COCIMHEHHE MOJy4aeTcs MEHee
MpOYHBIM). AOCONIOTHBIE 3HAYCHUSI HAMOONBIINX HATSITOB U 3a30POB yBEIUYHBA-
I0TCA, T.€. CHUXKAETCs TOYHOCTh IIEHTPUPOBAHHUS U YBEIIMYMBAETCS MAKCUMAJIbHOE
ycuiiie cOOpku. B OTAENBHBIX CllydasiX BO3MOXKHO MPUMEHEHUE MEPEXOAHBIX TO-
CaJIOK C JPYTUM COOTHOIIIEHHEM JOIMyCKOB OTBEPCTHSI U BaJia (KBaJIUTET OTBEPCTHUS
1100 paBeH KBAJIUTETY Baja, TMOO Ha JBa KBaJUTeTa rpydee, 4eM y Baja).

Bb160p nepexoIHbIX MMOocaioK Yalle BCEro MPOU3BOJUTCS MO aHAJIOTUHU C U3-
BECTHBIMU U XOPOILIO PAa0OTABIIMMHU COEAUHEHUSAMU. PacyeTsl BBIIOTHSIOTCS PEXe
¥ B OCHOBHOM Kak MoBepouHble. OHU MOTYT BKJIIOYATh:

- pacueT BEpOSATHOCTHU MOyUYEHHUS 3a30POB U HATATOB BCOCIUHEHUH;

- pacueT HaumOOJBIIEro 3a30pa MO H3BECTHOMY MPEIEIbHO JIOMYCTUMOMY
AKCLEHTPUCUTETY COCAMHSIEMBIX JIE€TaNel, HampuMep: i 3y04aThX KoJiec HeoO-
XOJUMO OTPaHUYUTh OMEHHE 3y0uaToro BEHIA, a B PEBEPCHUBHBIX MEXaHHU3Max -
CMEIIICHUE ACTaNeH UIsl yMEHBIICHHUS] TUHAMUYECKIXBO3ICHCTBHS;

- pacdeT MPOYHOCTH JeTajiei (TOJbKO JJii TOHKOCTEHHBIX) U HauOOJIbIIETO
ycuiusi COOpPKY MTPU HAMOOJIbIIEM HATSTENOCAIKH.

OCHOBHBIMHU pacyeTaMy B MIEPEXOHBIX MOCATKAX SBISIOTCS PacueThl BEpo-
ATHOCTH IOJIy4Y€HHUs 3a30pOB U HATATOB. B Takux pacuerax UCXOASAT U3 HOpMaJlb-
HOTO 3aKOHAa paclpeesieHUs] pa3MepoB JleTalel, a BEpOSITHOCTH MOIYYEeHHs 3a30-

POB U HATATOB OMPEACIISIOT ¢ MOMOIIBI0 HOpMHUPOBaHHOU GyHKIMM Jlamnaca:
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< Sunge S .
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Os— CpE€AHCC KBAAPATHICCKOC OTKIIOHCHHUE 3a30pa,
oN- CPCAHCC KBAAPATUICCKOC OTKIIOHCHUC HATATA.

[IpuHnmas

1
os ==/ TD? + Td?

6
WIH

1
O_N =g\/Td2 +TD2 )
OIIPCACIIAIIOT BEIIMYNHY Z U 110 Ta6HI/IHaM (bYHKHHH Jlamnaca YCTAaHAaBJIMBAKOT 3HA-

yeHue QyHkuuu D(z), 3aaBaeMoe B JIOIAX OT €IUHUIIBI. BeposTHOCTH 3a30pOB U

HATSTOB PACCUMTHIBAIOT MO 3aBUCUMOCTAM OT D(z):

P api), 3>@; B(mpu z<0; Py

npuZ G Prinski(z pO0.
[IpouenTHOE 3HadYeHuE 3azohB # HATAroB B IMOCAIKE ONpEAEISAETCS IO
dopmynam: =0,5 —d(2)

Qs = Ps-100%:
QN= PN'loo%.

HpHMep: onpedefmmb 6€p0}ll’l’ll-lblﬁ npoyeHnm NnOCAOOK C 3dA30PpOM U HAMA2OM

Ké

8 2/IAOKOM YUTUHOPUYECKOM COeOuHeHuud. 1SE

ITo Ta6mumam I11...113 onpenensieM OCHOBHBIC 3JIEMEHTHI 3aIaHHOTO COC/IH -
HCHUS:
- JOIyCKU oTBepcTHs M Baja: 1D = 11 mxm; Td = 8Mkwm;
- OCHOBHBIC OTKJIOHEHUS OTBepCcTHs 1 Bayia: ES = 2 mxwMm; es =0;
- BTOpbI€ (HEOCHOBHBICOTKIIOHEHUS):
EI=ES—TD =2—11=—9 MKM;
ei=es—Td=0—8=—8MKM;

- IpEJIENIbHBIE Pa3MEPBI OTBEPCTHS UBAJA!
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Dinax=D,+ES=18+0,002=18,002mm;
Dyin =D, +EI =18+ (-0,009) = 17,991 mMm;
Amax = dn +es =184+ 0 = 18,0 mum;
Amin = d, +ei =18+ (—=0,008) = 17,992 mmM;
- TIpeiebHBIC 3a30Phl HHATSTH:
Smax = Dmax — Amin = 18,002 — 17,992 = 0,010 MM = 10 MKM;
Npmax = Amax — Pmin = 18,0 — 17,991 = 0,009 MM = 9 MKM;
- IOy CKITOCAIKH:
TS(N) = Siax + Naxe = 10 +9 = 19 MKM;
TS(N)=Td+TD =11+ 8 = 19 MKM;

- CpPEJIHU 3a30p BCOIPSKEHHH:

S —N. 10 -9
S-m — 2max”Vmax __ — 0’5 MKM
2 2

40,002
1{6(—0,009)

- TIOJIHOE YCJIOBHOE 00O03HaueHuenocaaku: @18 — :
(—0,008)

UepTuMm cxemMy pacroyioxKeHus MoJiel JOMyCcKoB coeuuenus (puc. 7.1).
OrnpenensieM cpeiHee KBaIpaTUYECKOE OTKIIOHEHUE 3HAUYECHHI 3a30pOB B

ITIOCAaJIKE:
os = =VTD? +Td? = -V11%2 +87 = 2,27 mxm.

OnpenensieM npeaes MHTErpupoBanus (KO3 OULIMEHT PUCKA):

S, 05
=2m =2 —022.
2T T 227

[To Tabnune 115 onpenensiem 3HaueHne PYHKIIUU:
® (z=0,22) =0,0871.
PaccunthiBaeM BEpOSTHOCTH MOSIBJICHUS MMOCAIOK C 3a30POM U C HATATOM:
Ps =05+ ®&(z) =05 + 0,0871 = 0,5871;
PyPs1— =1-0,5871= 0,4129.

BepoATHbIN NPOLEHT MOCAI0K € 3a30POM U C HATSITOM:

Qs =Ps;-100% = 0,5871 - 100% = 58,71%;

Qn = Py -100% = 0,4129 - 100% = 41,29%.
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JUj1 mOCTpOeHuUs! KpUBOM MJIOTHOCTH HOPMAJIBHOTO PACHpEesIEHUsl UCTIONb-
3yeM ypaBHeHHE TupdepeHInanbHol QyHKInu:
1 _(xi=%)?
e 202
oV 2T

3amMeHUB 0003HAYEHUS YJIEHOB 3TOT0 YPaBHEHUS NPHUHIATHIMA HaMU 0003Ha-

fl) =

YCHHUSMH, MTOJTYYUM BBIPAKCHHUE JUISI OTPEICICHUS OPJUHATHI KPHBOM IUIOTHOCTH
HOPMaJILHOTO pacipeeIICHU:
1 _(sl-—s,zﬂ)z
y = —0¢ 203
oV2T
JIJIst TOCTPOCHMS KPUBOKM JOCTAaTOYHO HMCIIOJIL30BaTh 7 Touek: 1: S =Sy, 2 u
3:Si = Spx30s; 4 1 5: S§j = Sy20; 6 1 7: Sj = SyE0s, I KOTOPBIX OpJIMHATHI OTI-

PCACIIAIOTCA 110 BBIPAKCHUAMMU:

1 _(S{_szn)z 1 _LZ 1
o 20 =, 2——_ __0176:
N o.NV2m o221 2,27+ 2,51
1 =% 1
= p 20 =~ 05— 0,107;
Vo3 = o 2,27 2,51
1 -2 1
= 20i=— =1 =0,024
s = o 227.251°
1 _30? 1
-15 = 0,002.

— 208 —
Yor = o am . 227°251°
OpauHaThl KpUBOW MJIOTHOCTU paclpe/iesieHUs] TaKKe MOTYT OBbITh omnpesie-
neHsl ¢ nomoupto craructuyeckor pynkunn HOPMPACII npunoxenust MS EX-
cel u3 makera oucusx mporpamm MS Office.
[lo momy4yeHHBIM TOYKaM B MacliTade CTPOUM KPUBYIO IUIOTHOCTH HOP-
MaJbHOrO pacrpezesenus (puc. 7.2), Ha KOTOPOM yKa3bIBa€M OCHOBHBIE XapaKTe-

PUCTHUKHU IMOCAAKH U BEPOATHOCTU ITOABJICHUS IMOCATOK C 3a30POM M C HATATOM.
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3AJIAHME 8

Pacuer u BbIOOP MocagoK KoJjiel NOAIUIMHUKOB KaUeHUs

Heanb: nayuumvcsa naznawamo nocadku Kojey noOWUNHUKO8 KAYeHUs.

3aganue: onpedenumsv npUCOEOUHUMENbHbIE PASMEPbL NOOWUNHUKA, YCMA-
HOBUMb 8UO HAZPYIHCEHUA KOleY, 8blOpamsb NoCaoKku Koaey NOOWUNHUKA Ha 84l U 8
KOPNYC, HA4epmums cxemvl nojael 00NYCKO8 COeOUHEeHUl, ICKU3bL NOOWUNHUKOBO -
20 Y314 U CONps2aemMblx 0emael.

Hcxoanble TaHHBIE: VCI08HOE 0003HAYEHUE NOOUUNHUKA, ICKU3 NOOWUN-

HUKO08020 Y371d, 3HAYeHUe paoudibHoU Hazpy3Ku R, xapakmep nazpysku.

MeToauveckue yKa3aHHsl 110 BbINOJTHECHUIO 32IaHUS

Bri6op nmocagok koJiell NOAMIUITHUKOB KaueHUs OTIPEACIISIETCSl BUAOM UX Ha-
IPY>KEHHUsI, BEJIMUMHOW HArpy3Kd (MHTEHCUBHOCTH HArpy>KeHHs), 4acTOTOH Bpa-
HIEHUS U YCIOBUSMHU MOHTaXa.

Paznuuaror Tpu BuAa Harpy»kKe€Hus KOJeEl NOAIIMITHUKOB: MECTHOE, [IUPKY-
JISIIAOHHOE, KOoJIeOaTenbLHOE.

MecTHOE HArpyXeHHE KOJIblla — BHUJ HArpy>KeHUsi, Ipu KOTOPOM JIE€HUCT-
BYIOI[as HA MOJIIMIHUK PE3yJIbTUPYIONIAsd paaualibHas HArpy3Ka MOCTOSIHHO BOC-
NPUHUMAETCS OJHUM M TE€M K€ OIPAHHUYECHHBIM YYaCTKOM JOPOKKU Kau€HUs U Tie-
pelaeTcss COOTBETCTBYIONIEMY YYACTKY MOCAJOYHOM MOBEPXHOCTH Bajla WM KO-
nyca. Takoe Harpy»k€Hue UMeeT MECTO, KOT/1a KOJIbLO HE BPAllaeTCs OTHOCUTEIIb-
HO JEUCTBYIOLIEH Harpy3Kyd WA KOJBLO M HArpy3Ka BpallarOTCA C OJMHAKOBOU
CKOPOCTBIO.

[upKyIaIMOHHOE HArpy>K€HUE KOJIbLIa MPOUCXOIUT MPHU BPALIEHUH KOJIbLIA
OTHOCHUTEJIbHO HAarpy3Kd WJIM KOTJla Harpy3ka BpallaeTCsd OTHOCUTEIBHO HEIO/I-
BIDKHOTO KoJiblla. [Ipu 3TOM pesynbTHpyromas paauaibHas Harpy3ka BOCHPUHU-
MAeTCAd M MEePEeNACTCA TeIaMHU Ka4eHUs MOCJIEA0BATEIbHO MO BCEH JJIMHE U COOT-

BETCTBEHHO BCEM MOCAJ0YHOW MOBEPXHOCTH BaJIa UJIU KOPITyCa.
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[Ipu xonebaTtenbHOM BUJE HArpy>KEHHsI HEMOJIBU)KHOE KOJBIO MOJBEpraeT-
Cs OJHOBPEMEHHOMY BO3JICUCTBUIO JIBYX BHUJOB HArpy3Kd: MOCTOSIHHOW MO Ha-
MPABJIEHUIO Y BPAIIAIOLICHCA, IPUYEM BTOPAsi MEHBIIE MEPBOM MO 3HA4YEHUIO. Mx
PaBHOJCHCTBYIOIIAs COBEPIIACT MEPUOJUIECKOE KOIeOaTeTbHOE ABUKEHUE, CUM-
METPUYHOE OTHOCUTEIIbHO MOCTOSIHHOM HArpy3Kd M MEPUOJUYECKH BOCIPUHUMA-
€TCs MOCJEN0BATENBHO YEPE3 TENa KaUEHUsI 30HOM HArpyKEeHUs KOJIblla U mepeaa-
€TCS COOTBETCTBYIOIIMM OIPAHUYEHHBIM yYaCTKaM IMOCAI0YHON TOBEPXHOCTH.

JIJIst MECTHO Harpy»eHHBIX KOJIEI[ OOBIYHO MPUMEHSIOT MOCATKHA C 3a30pOM
WJIU «JIETKHE» NepexoiHble. Takue mocagku HeOOXOUMBI 1JI YCTPAHEHUS 3aKIIU-
HUBaHUS IIAPUKOB M MEIJIEHHOTO MPOBOPAYMBAHUA KOJbLA MOJ JACHCTBUEM CITy-
YalHBIX TOJYKOB M BHOpaIMK B mpolecce padbotel. biarogaps 3ToMy paBHOMEPHO
W3HAIIMBAETCS JIOPOKKA KAYEHHUs KOJIbLIA U YBEIMYUBAETCS TOJTOBEYHOCTH IO-
HIUITHHKA.

Kosnblia, vcHbITHIBAIONIME LHUPKYJIALUOHHOE HArpYyKEHUE, TOJKHBI HUMETh
MOCAJIKU C HATATOM WJIM «TSDKEIbIE) MEePEeXOAHbIC MOCAIKKU, 00eCIIeYnBaIOIUe He-
NOJABMKHOCTh COEMHEHHS KOJblA MOAIIUITHUKA U OCaJ0YHON MMOBEPXHOCTHU OT-
BEpPCTUSI WM BaJjla, TaK KakK MOSIBJICHUE 3a30pa MOXKET MPUBECTU M3HAIIMBAHUIO
MOBEPXHOCTH OTBEPCTUS WJIM Baja M BHIBAJBLIOBBIBAHUIO MOMIIMIHUKA. [Tpu mup-
KYJISIITUOHHOM HAarpy>KeHHH KOJIEI[ MM0CajiKa BEIOUPAETCsl IO MHTEHCUBHOCTH PajIui-

albHOM HaArpy3ku Pg, onpe):[enﬂeMoﬁ o ¢opmyiie:

P R ks,

riae: R - paguanbHas Harpyska Ha onopy, kH;

B - mmpuHa KoJblia MO IITUITHHKA,;

I- paguyc 3aKpyrieHUs WK MUpUHA (HACKH KOJIbIIA MOAIMIUITHAKA,;

Ky - nuHamudeckuii Ko3(HUIHUEHT MMOCAAKH, 3aBHCAIIMN OT XapaKTepa Ha-
rpy3ku (mpu neperpyske a0 150%, ymMepeHHbIX ToM4YKax W BuOparmu K =1, npu

neperpyske 10 300%, cHIIbHBIX yaapax u BuOparmu Ky =1,8);
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K, - koo uiMeHT, yunThIBaIOMINI CTENeHb 0caa0IeH sl TOCaJOYHOTO HATSI-
ra Mpu MOJIOM BaJieé WM TOHKOCTEHHOM Kopityce (Ko3(pdUIIMEHT U3MEHseTCs AJIs
Baja ot 1 10 3 (mpm crutonmtHoM Bajie K, =1), mis kopiyca - ot 1 10 1,8);

K3 - K03 huIHIeHT HEpaBHOMEPHOCTH paclpeelieHHs PaIuabHON Harpy3Ku
MEXAY PSAJaMu POJIMKOB B JIBYXPSAIHBIX KOHMYECKUX POJIMKONOAIIMITHUKAX WIIN
MEXy CABOCHHBIMH IIAPUKOIOIIMIMITHUKAMU TPHU HAJIUYUKA OCEBOW HArpy3Ku Ha
onopy (a7 paauaigbHbIX U PagualibHO-YIOPHBIX MOAIIUIHUKOB C OJHUM HapyX-
HBIM WJIM BHYTPEHHUM KOJbIIOM K3 =1).

IIo MHTEHCHBHOCTH pagvalIbHOW HATPY3KHM M AMAMETPY KOJIbLA ONpPENEs-
FOTCSI OJISL AOMYCKOB MOCAJ0YHBIX MOBEPXHOCTEN Bajla WIIM KOpITyca.

Bo u3bexxanue pa3peiBa KoJiblla HAaUOOJBIINI HATAT B MOCAJAKE HE JOJIKEH
IpEeBBILIATH JOIYCKaeMO€e 3HauU€Hue, onpenesieMoe o Gpopmyse:

_ 114k - dy - [UP]
 (2k—=2)-103

riae: . - TMaMeTp BHYTPEHHETO KOJIbIIA MO/ IIIMITHAKA, M;

[0,] = 400 MIIa- nomyckaemoe HanpsbkeHUue MaTepuaia KoJblia HOIIHITHU-
Ka Ha pacTsHKCHNUE;
k — koaddunmeHT: 1 MOAMMITHEKA JIeTKOH cepun K = 2,8; cpenHeit cepun

k =2,3; Tsxenoit cepun k =2,0.

Ipumep: naznauums nocaoku xoney noowunnuxa kadenus (puc. I11): yc-
N06HOe 0003HaueHue nodwunnuxa — 206, paouanvuas nazpyska R= 4200 H; xa-
pakmep Hazspy3ku - cmamuyeckuili (nepeepysxka oo 150%, ymepenuvle moauxku u
subpayuu), 8an CNJIOWHOL, KOPHYC MOACMOCMEHHbLU, 0CEe80U HA2PY3KU HEm.

[To Tabmume I116 ompenensem: auameTp Hapyx)HOTO Kojblia Dy, = 62 mwm;
auaMeTp BHyTpeHHero kousbla d, = 30 MMm; mmpuHa Kosbiia B = 16 MMm; paguyc
3aKkpyTrJiieHus kKojbla (dacka) r = 1,5 Mm.

ITo acku3y noamunHukoBoro y3ia (puc. I11) ycranaBnvBaeM BUJl Harpyxxe-
HUS KOJICI[ MOAIIMITHAKA: TaK KaK BPaIaeTCs BHYTPEHHEE KOJBIIO0, TO OHO HCITHI-

THIBA€T LIUPKYJALMOHHOE HATPYKEHNE, & HAPY)KHOE — MECTHOE.
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[To ucxomupiM gaHHbIM onpeaenseM: Ky = 1; K, = 1; ks = 1. UHTeHCMBHOCTD

paauaNbHON HAarpy3ku - PrHA Mocal04HON MOBEPXHOCTH Baja:

R
P R=m’k1°k2°k 3=

3 4200

(16 =2 -1,5) ‘1073

[Ipu nuametpe BHyTpeHHero Koibia 30 mm no tabauie 1117 npuaumaem

111=323077H/M=323kH /m.

ToJIe JTomycka Basa K6.

JI1st MECTHO HATrPY»KEHHOT'O HapPYKHOT'O KOJIbIa THaMETPOM 62 MM 110 Tab-
nune 118 BeiOMpaeM moste Jomycka OTBepCTus Kopiyca H7.

JInst ompeienieHust 3JIeMEHTOB BRIOPAHHBIX MTOCAT0K COCTABIISIEM TAOJIUILY

Pa3MEpHBIX XapaKTEPUCTUK MOAIIUITHUKOBOTO y37a (Tabmn.8.1).

Tabmuna 8.1 - PasmepHbIe XapaKTepUCTUKU TOAIIUITHIKOBOTO Y31a

[IpenensHbIE OT- IIpenenvHbIe pas-
O603Ha- HOVMI/IHaJII)- e Tonyex, KJIOHEHMS, MKM Mepbl, MM
HBIW pazmep, HauOoJIb | HAUMEHb

YEHHUE JIOIyCKa MKM _ _

MM BEpXHEE | HUXKHEE 10005051 105071

D 62 H7 30 30 0 62,030 62,0
Dok 62 10 13 0 -13 30,0 29,987
d 30 k6 13 15 2 30,015 30,002
(o 30 LO 10 0 -10 30,0 29,990

HaunGonpmumii 4OMyCTUMBII HATST B MOCAIKE:

_114-k-dy-lop] _114-28-30-400 .
=Tk 2 105 _ (2 28 2) 103 = 0100 =100MKM.

Onpez[enﬂeM MMpCacJIbHOC 3HAYCHUA HATAT'A B COIIPAKCHUU BHYTPCHHCC

KOJIBIIO MOJIIIIAITHUKA — BaJI:
Niax = Qukmin — Amax = 29,990 — 30,015 = 0,025 Mm.
VYcnoBue npoyHOCTH cobroaaeTcs, Tak Kak 25 mxm < 0,106 mxm.
YepTuM cxemy pacIioyioKEHUS TOJICH JOMYCKOB KOJICII MOAIIUITHUKA U CO-

npsraeMbIX MOBEPXHOCTEN: Baja (puc. 8.1) u oTBepcTus kopmnyca (puc. 8.2).
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ITo Ta6numam I120...24 omnpenenseM IIEpOXOBATOCTH MOBEPXHOCTEH, J10-
MyCKH (OPMBI M PACIIOJIOKEHHS TTOCATOYHBIX MECT BaJOB U OTBEPCTHUI KOPITYCOB.

YepTuM 3CKHU3bI NOAIINUITHUKOBOTO Y3JIa U IETAJICH.
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Puc. 8.1 Cxema pacnoioxkeHus MoJIei TOMyCKOB COIPSIKEHUS
BaJl - BHYTPEHHEE KOJIbLIO MOIIUITHAKA
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Puc. 8.2 Cxema pacrosoxkeHus ojiei JOMyCKOB CONPSKEHUS
OTBEPCTHE KOpIyca — HAPYKHOE KOJBIO MOIMIUITHUKA
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Puc.8.3 O603HaueHne nocaku U MpeiebHbIX OTKJIOHEHHH pa3MepoB Ha cOOpoy-
HOM U paboy4ux yepTekax
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3AJJAHME 9

JlonycKH ¥ MOCAAKHU IIMOHOYHBIX COCAMHEHU M

Heab: nayyumvcsa vloupame noasi OONYCKO8 pA3Mepos8 IIeMeHmMO8 WNOHOY-
HbIX COeOUHEeHULL.

3aganue: onpedenums 0CHOGHbIE PA3ZMEPLL WNOHOUHO20 COEOUHEHUS, 8blOPAMb
nOJsl OONYCKO8 JJIeMEeHMO8 COeOUHEHUs, HAYepmUms cXemy PACNnoONIONCeHUs noaeu
00Ny CKO8 COeOUHEHUS, BbIYePMUMb ICKU3bL UWNOHOYHO20 COCOUHEHUS U e20 Oemaell.

Hcxonnble gaHHbIE: Juamemp 6and, 8UO WNOHKU, 8UO COCOUHEHUS, VCIOBUS.

pabomoi.

MeToauyeckue yKa3aHusi 0 BbINMOJTHEHUIO 3a1aHUSI

B mammHocTpoeHHHM HamOOJbIIee PAcpPOCTPaHEHHUE MONYYWIId HEHAIPs-
KCHHBIC COCIMHEHUS C MPU3MATUICCKUMH M CETMEHTHBIMH ImoHKaMu. [Ipm3ma-
THYECKHE MIMOHKU 00eCTIeYMBAIOT BO3MOKHOCTh TOYHOTO IIEHTPUPOBAHUS U MOy~
YCHHSI KaK HEOJIBIKHBIX, TaK M MOJBIKHBIX (HAIPABIIAIOIINE MITTOHKU C Kperuie-
HUEM Ha Bally) coequHeHuiu. PazMepsnl, TOMYCKM M MOCAAKHU JISI COCTUHEHUN C
npusmMaTnyeckumMu mmnoHkamu ycraHoBieHbl ['OCT 23360-78. OcHOBHBIMM pas-
MEpaMH IIMMOHOYHBIX COCJAMHEHUH C MPU3MATHYCCKUMH IITOHKAMH SIBIISIOTCS:
IIMPHHA IIOHKK D, MIMPUHA IIITOHOYHOTO Ta3a Ha Bajy Dj, MIMpHHA IIMOHOYHOTO
masa BO BTYyJIKe D,, BbicoTa mmonku h, riryOWHa MIMOHOYHOTO 1a3a Ha Baiy t;, riy-
OWHA MIMOHOYHOTO Ta3a BO BTYJKE {p, [UIMHA MIMOHKH |, JyIMHA MIMOHOYHOTO Ma3a
Ha Bany li, Bo BryInke |y,

PaboToCcrmocoOHOCTh MIMOHOYHBIX COCIWHEHUN OMPEISTSETCS XapaKTEepoM
MOCAIOK 10 MIMPUHE IMOHKK. CTaHIAPTOM JIJIS IPU3MATUYCCKHUX IIIMTOHOK TPy -
CMOTPEHO TPHU BUJA COCIWHEHHS UISI MPEANIOYTUTEIHLHOTO MMPUMEHEHUs: CBOOO/T -
HOE€, HOPMAJIBHOE, MJIOTHOE.

CB0OOOIHOE COEAMHEHUE - COCNMHEHUE C TapaHTHPOBAHHBIM 3a30pOM IS

BO3MOKHOCTH MEPEMEIIEHUS BTYJKH BIO0JIb Baja (HaIpaBJistollas IMIMOHKA), Ha
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IIMPHHY I1a3a Ha Basly DiHa3HavaeTcs mose gonycka H9, Ha mupuHy na3a BTYJIKH
b,— D10.

HopmanbsHoe coenuHeHne — COEAMHEHUE C MEPEXOJHOM MOCAAKOW, HE Tpe-
Oytoriee 4acThIX pa300pOK, HA MIMPUHY Ta3a Ha Bally b;Ha3HauaeTcs moie gomyc-
ka N9, Ha mupuny masa Bryiaku b,— JSO.

[110THOE COoeMHEHNE MPUMEHSIETCS MIPH PEIKUX Pa300pKax U PEBEPCUBHBIX
Harpy3kax. CoerHeHHE HEMOABIKHOE, /ISl ITUPHUHEI 11a3a Bajia M BTYJIKH 3a7acT-
Csl OJTHO TIOJIE J0TTycKa - P9.

Ha ocranbHbIe 371eMEHTHI MIMOHOYHOTO COSAMHEHUS YCTaHOBJICHBI CIIETYIO-
1€ TIOJIS IOTMYCKOB: Ha IMMpuHY ImoHku b — h9, Ha BeicoTy mmonku h — h11(mpu
BBICOTE MMOHKH 710 6 MM - h9), Ha Ay mmonku | — h14, Ha nvHY Ma30B Bana u
BTYJIKY TI0J] mmoHKy lim |,— H15.

B ycnoBHOM 0003Ha4€HHMU MPU3MATHUECKOW IIMOHKU YKa3bIBAIOT BHI HC-
MOJIHEHUSI (MCTIOJHEHUE | He yKa3bIBaeTcs), ee pa3Mmepbl b>xh X/ u ctaHaapt, Ha-
npumep: wnonka 18*x11x100 'OCT 23360-178.

CoenuHeHHs ¢ CETMEHTHBIMH IITIOHKAMU CITy>KaT JJIsl 00pa30BaHMs TOJBKO
HEMOJIBIKHBIX COeIWHEHUH. Pa3meprl, MOMyckM M TOCagKd COEAMHEHUN C Cer-
MEHTHBIMH ImoHKamu ycranoBiieHsl ['OCT 24071-97 (MCO 3912-77). Ha ocHoB-
HBIE DJIEMEHTHI COCIUHEHH C CErMEHTHBIMHU IIMOHKAMU YCTAHOBJICHBI CIIEIYIO-
IIKe TOJIS JOMyCcKOB: Ha mupuHy b — h9, Ha Beicoty mmonku h — h1l, Ha quamerp
mmonku d — h12.

[To mupuHe A COCTMHEHUN C CETMEHTHBIMH IITIOHKAMU IS MTPEIIOYTH-
TEJILHOTO MPUMEHEHHsI YCTaHOBJICGHO J[BAa BapuaHTa COCIUHEHUN: HOPMAalbHOE M
TUIOTHOE C MCTIOJIb30BAHUEM TEX K€ MOCA0K, YTO U JIJIsl COSTUHEHUH C IPU3MAaTH-
YECKMMH IITIOHKaMU. B yCJIIOBHOM 0003HAYCHUU CErMEHTHOMW IITIOHKH YKa3bIBAIOT
BUJ ucnosHeHus, pasmepsl bxh u I'OCT, nanpumep: wnouka 2-5%6,5 I'OCT
24071-97. Ha Hecomnpsraembie pa3Mepbl COSAMHEHUN ¢ CErMEHTHBIMU IIMOHKAMU

ycranaBnuBaroTces noiis gomnyckos o 'OCT 24071-97.
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IIpumep: svibpams nons 0onycKo8 pazmepos 1eMeHmo8 NIOMHO20 WHO-
HOYHO20 COeOUHEHUSL C Ce2MEeHMHOU WNOHKOU npu ouamempe 8ana 70 mm.

[To tabmume I127 ompenensieM OCHOBHBIE pa3Mephl HMITTOHOYHOTO COCTUHE-
HUs: mmpuHa mnoHkd b = 10 MM, Beicota h = 13 MM, auamerp d,= 22 MM, riy-
OwHa mMmOHOYHOTO ma3a Ha Baiy U= 10,0 mMMm; rimyOMHA MMOHOYHOTO Mas3a BO
BTYyJIKE tr= 3,3 MMm.

JI1s IJIOTHOTO COEOUWHEHHUS C CErMEHTHOM IIMOHKOHM 1o Tabdnumam [128 u
[129 ompenensem monst JOMYCKOB W MPEAEIIbHBIE OTKJIOHEHUS IIMOHKA W Ma30B:
mmpuHa mnoHku b = 10h9; mmpuHa maza mwa Bamy b;= 10P9; mmpuna masa Bo
Bryike b, = 10P9; Beicora mmonku h = 13h11; rny6una nasa ma Bamy t;= 10™°
MM; ITyOnHa T1a3a Bo BTyIke t,= 3,3°%% Mm; auamerp mmouku d,= 22h12.
Hasnayaem monst momyckoB BTynku u Bajma: D = 70H6, d = 70k6.

OmnpenensieM npeaesbHble OTKIOHEHHS U MPEAEIIbHbIE Pa3MeEphI IeTajei Co-

eauHeHust. Pe3ynpTaTel 3aHocuM B Tabuiy 9.1.

Tabmuma 9.1 - PazmepHbIe XapaKTEPUCTHKHU JETaJICH MIITOHOYHOTO COCTMHCHHS

IIpenenbubie IIpenenbubie
0603Ha- HOMfIHaHB' Mone Tloryck, | OTKIOHCHHS, MKM pa3MepsI,MM
HBIN pas- ’
YEHUS JIOITyCKa MKM HanboJb- | HAUMEHb-
Mep, MM BEpXHME | HIDKHHE . .
I 10105071
b 10 h9 36 0 -36 10,0 9,964
b1 10 P9 36 -15 -51 9,985 9,949
b, 10 P9 36 -15 -51 9,985 9,949
h 13 h11l 110 0 -110 13,0 12,890
t 10 - 300 300 0 10,300 10,0
to 3,3 - 200 200 0 3,500 3,300
d, 22 h12 210 0 -210 22,0 21,790
D 70 H6 19 19 0 70,019 70,0
d 70 k6 19 21 2 70,021 70,002

UepTtuM cxeMy pacupeiesieHHs] J0MYCKOB Ha IUPUHE MMNOHKHU (puc. 9.1),

ACKHU3BI COEAMHEHMS U JieTaneit (puc. 9.2).
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) ng g wnorka

|-}

= a3 Ha bamy
= LPI NPIN

= -36 nas bo bmye

=57

Puc. 9.1 Cxema noneit A0MYyCKOB IIMTOHOYHOT'O COSIMHEHUSI.

Puc. 9.2 O6o3HadyeHne Mocaaku U MpeeabHbIX OTKJIOHEHUH pa3MepoB Ha c0o-
POYHOM U pabOUMX YepTekax JAeTaliell MIMOHOYHOTO COSAMHEHHUS.
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3AJJAHUE 10

JlonycKM U MOCAAKHU HITHIEBbIX COeIUHEHUN

Henw: nayyumscsa evlioupams couemanusi noieni 0ONYcKO8 pamepos dJie-
MEHMO8 WIUYEBbIX COCOUHEHUL NO YEHMPUPYIOWUM U HEYEeHMPUPYIOWUM pazme-
pam, onpeodensimos npeoeibHble OMKIOHEHUs. U NPeoebHble PA3MepPbl, HAYUUMbCS
8LINOJIHAMb padoOUUe YePMedHCU.

3aganme: onpedenums OCHOBHbIE PA3MEPbL ULIUYEBO20 COCOUHEHUsl, Bbl-
Opambs nojisi 0ONYCKO8 INEMEHMOE COOUHEHUS], HAUepMUmy cXemy PAcnol0HCeHUs
noJeti 00NycK08 COeOUHeHUsl, 8bIYePMUMb ICKU3bL COCOUHEHUS U Oemaneli.

Hcxoanbie JaHHbIC: HOMUHATLHBIU pA3MED, 8UO COEOUHEHUs, XAPaKmep Ha-

2pY3KU.

MeToanuyeckue yka3aHusi 10 BbINOJHEHUIO Pad0ThI

Haubonbliiee npuMeHeHre B MaIIMHOCTPOSHUH TIOTYYMIIM IITUIIEBBIE MPSIMOO0Y-
Hble coenuHeHus. OCHOBHBIMU TapaMeTpaMH, XapaKTEepPU3YIOUUMU ATH COETUHE-
HUS, SBJISIOTCS: YKMCIO 3yObeB Z, HapyXXHbIM auameTp D, BHyTpeHHmid nuamerp d,
IIMpYHA IITKIEB D, pasmepsl koTopbix onpeaencus ['OCT 1139-80.

B 3aBrucHMOCTH OT TIepeIaBacMOro KPYyTSIIIEro MOMEHTA MPEAYCMOTPEHO TPH
CepHM COCIWHECHWUM - JIETKas, CPEIHSS W TsDKenas, pPa3nudarolInecs] BHICOTON U
YUCJIOM ITUIUIIOB.

Jlerkasi cepus, UMEIONas HAMMEHBIITNE YUCIIA U BBICOTY IUIMIIOB, IIPUMEHSI -
€TCsl U1 HETOJBYDKHBIX WMJIU CJIa00 HarpyXeHHBIX coeauHEHWH. CpemHss cepus
uMeeT OOJIbIME TI0 CPABHEHHIO C JIETKOW CepUEl YKClia U BBICOTY IUIAIIOB U Pe-
KOMEHYeTCsI JIJISl CpeITHEHArPYKEHHBIX COCIUHCHUN. Tsokemast cepus mpeaHa3Ha-
YyeHa JJi1 HamOoJiee TSKEIbIX YCIOBUM PabOThl U MMEET HauOOJIbIIME YHucia U
BBICOTHI 3yObEB.

Jlst oGecriedeHus: COOCHOCTH BTYJIKM OTHOCHTEIILHO OCH BpAICHHS Baja y

COIpATacMBbIX HIJIMICBBIX I[eTaJ'Ieﬁ MpeaycMoTpCHa HCHTPUPYIOIIAsA ITIOBCPXHOCTD.
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[IpumeHsIoT TpH crioco0a IEHTPUPOBAHKS: TT0 HapyKHOMY auamMeTpy D, mo BHyTpeH-
HeMy auametpy d u o mupuHe nmmna b.

Br16op crioco0a 1eHTpupOoBaHUs 3aBUCHT OT IKCILTYyaTallMOHHBIX TPEOOBAHUMN
¥ TEXHOJIOTUY MU3TOTOBJICHUS TUIAIIEBIX JeTaJCH.

LlenTpupoBanue Mo HapyXKHOMY auaMeTpy D mpumensiercs 1y HEMOJBUXK-
HBIX, a TaKKe Ui MOJABIKHBIX COEIMHEHUH, paboTaronMx Mpu HEOOJIbIIMX Ha-
rpy3Kax M MOJBEPraloINXCsS MaJoMy U3HOCY. Toria numieBasi BTyJKa WIA TEPMH-
YecKd He oOpalaThIBaeTCs, 4TO MO3BOJISIET 00pabOTaTh €€ YMCTOBOW MPOTSHKKOM,
WIN TIOCTIe TepMOOOPaOOTKH TBEPAOCTh €€ MaTrepualia JOMYyCKaeT KaIUOpOBKY
IIPOTSKKOM.

[lenTpupoBaHue IO BHYTPEHHEMY aAuaMeTpy O MpUMEHSeTCS B OCHOBHOM B
MOJBM)KHBIX COCUHEHUSX, pab0TaIOMUX MPH OOJIBIINX HArpy3Kax B TSKEINBIX yC-
JOBUsIX. B Takux COEAMHEHMSX ILIUIEBasi BTYJKa MOCIE TEPMOOOPaOOTKH UMEeT
BBICOKYIO TBEPJOCTh, U e(PEKTHl OT KOPOOJIEHUSI MOKHO YCTPAaHUTH JIUIIb IIIH-
(doBaHMEM, 111 KOTOPOTO JAOCTYNHA TOJBKO MOBEPXHOCTh MO BHYTPEHHEMY JlHa-
METpY.

CriocoObl LIEHTPUPOBaHMSI 110 HapyKHOMY auameTpy D u mo BHyTpeHHeMy
auaMeTpy d o0ecreunBarOT BEICOKYIO TOYHOCTD IIEHTPUPOBAHHSI.

[lenTpupoBaHue MO MUPUHE TUIMIA D peKOMEHAyeTC s, Koraa He TpeOyeTcs
BBICOKAsl TOYHOCTh LIEHTPUPOBAHUS M B TO K€ BpeMsl HEOOXOJUMO OOECIEeUUTh
JOCTATOYHYIO MPOYHOCTHb COCAUHEHHs B AIKCIUTyaTalMu (3HAKOIEPEeMEHHBIE Ha-
rpy3KkH, OOJIbLINE KPYTAILIUE MOMEHTHI, PEBEpCUBHOE ABMKeHue). s aToro 60-
KOBBIE MMOBEPXHOCTHU IIJIUIIOB, OCOOCHHO €CJIM Bajl TEPMHUYECKU 0OpabaThIBaeTCs,
U yIOT, 9TOOBI BBIIEPKATh MX TOJIIMHY W TPSIMOJIMHEWHOCTH. [Ipumepom
[CHTPUPOBAHMS MO MIMPHHE IUTHIA D sBiseTcs kapJaaHHOE COeMHEHUE TPaHC-
HOPTHBIX, CTPOUTEIILHBIX M JPYTUX MAIIIKH.

Jlonycku W mpenienbHbIe OTKIIOHEeHus mapamerpos d, D, b nmuunessix gera-

Jiell Ha3HAYyaloT TaKue Ke, KaK JJIsl TIaAKux nuimHapudeckux getaned mo 'OCT

25346-89.
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Tounocts pasmepos d, D, b ompenensiercss BBIOOPOM IICHTPHUPYIOLILH I1O-
BEPXHOCTHU HUIMIEBBIX COCTMHEHUM:
- HeHTpHpyomue quameTpsl d uiau D 11 BTyJIKHM B BaJia H3rOTaBIIMBAIOTCA,
Kak MpaBUJIo, 10 6, 7, 8-MyKBaIuTeTaM;
- HelmeHTpupyrommue quameTpbl d, D uist BTYJIKHM M Bajla M3rOTaBIUBAIOTCS
o 11-my, 12-mMykBasiuTeTaM;
- pa3Mep b o mmpuHe nmasza BTyJaKH H3roTaBiuBaercs mmo 8, 9, 10-My KBayu-
TeTam, 1Mo MUPUHE NUTHIA - 110 7/, 8, 9-MyKBamuTeTaMm.
[Tocanku MUTHIEBBIX coenuHeHnH 1Mo pa3MepaM d u D BBITONHSIOT B CHCTe-
M€ OTBEPCTHS, YTO MO3BOJISIET COKPATUTh HOMEHKJIATYPY JOPOTOCTOSIIINX MPOTS-
KEK, IPUMEHSIEMBIX JUIs1 00pa0OTKU HITUIEBBIX OTBEPCTHUH.
[Tocaaku mo mMpUHE MITUIA B MTOAABIISIONIEM OOJIBITMHCTBE BHECUCTEMHBIE,
YTO 00ECTIeUUBACT IOCTATOYHYIO BEJTUUYHHY 3a30pa JIsl KOMIIEHCAIIUU TTOTPEITHO-
cTeil (OpMBI U PACTIONOKEHUA FJIEMEHTOB IJTMIEBBIX J€TaNeH 10 BCEU X JJIUHE.
B Tta6mumax I131...1134 mpuBeneHsl moJis JOMYCKOB IUIMIIEBBIX BAJIOB U

BTYJIOK JiJIs1 00pa30BaHUsl MOCAJOK PH PA3IUYHBIX BUAX LIEHTPUPOBAHMUS.

Ipumep: Haznauums nocadku 31emMeHmMo8 WAUYEe8020 NPAMOOOYHO2O CO-
eOuHenUss npu HOMUHAILHOM pazmepe 10x16 %20, nosepxnocmsv yeHmpuposaHus —
d, coeduneHnue noogudicHoe, Hazpy3Ka yOapHas.

N3 tabGaune! [130 BeImUChIBaEM OCHOBHBIE pa3Mephl U YUCia 3yObeB LIUTUIIE-
BOTO COEIMHEHUs OOIIET0 Ha3HAYCHUS ¢ IPSIMOOOYHBIM MpoduiieM 3yObeB: YNCIIO
nutuies Z = 10, BHyTpenHuit auametp d = 16 MM, HapyxHbIH auameTp D = 20 MM,
mpuHa momna b = 2,5 mm, di>14,1 M.

ITo Tabmumam I131 u 1134 BeiOMpaemM mocaaKd 3JIEMEHTOB HIIUIIEBOTO CO-

eMHEHUsI 11 3aJJaHHBIX YCIOBUM (ITOABMKHOE COSUHEHUE, yAapHasi Harpy3Ka):

H7
JUJIsL LIEHTpUpYIolero pasmepa -d = 1 6£ ;

H12
JUJIs1 Hapy>KHOTro auametrpa D = 20 TR
a

D9
JUISL IMAPUHBI Iiuna b = 2,5 e
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OHpCI[eJI}ICM NpEACIbHBIC OTKIIOHCHUA U MMPCACIIbHBIC Pa3MEPhI JIeTajneu co-

€IMHEHHUSI U 3al0JHsIeM TaOJMIly pa3MEepHBIX XapakTepucTuk (Tads. 10.1).

Tabmuua 10.1 — Pa3mepHbie XapaKTepUCTUKU TPAMOOOYHOTO IIJTUIIEBOTO COSTUHEHHS

IIpenenvubie otkio- | IlpenenbHbie pazme-
Homu-
O6o03Ha- . [Tone Jlomyck, HEHUS, MKM PBI, MM
HATBHBIN
YCHUS JIOTycKa MKM Hau- Hau-
pasmep, MM BEPXHUE | HIDKHUE
OoJpIIMe | MEHBIITHE
Hentpupyromuii pasmep d
d; 16 g6 11 -6 -17 5,994 5,983
d, 16 H7 18 18 0 16,018 16,0
Henentpupyromiue pazmepsl
D 20 all 130 -300 -430 19,700 19,570
D, 20 H12 210 210 0 20,210 20,0
b; 2,5 k7 10 10 0 2,510 2,5
b, 2,5 D9 25 45 20 2,545 2,520

I{epTI/IM CXCEMbI PaCIIOJI0KCHUA nojeu AOIIYCKOB INUIMIECBOI'O COCAUHCHU .

Puc. 10.1 — Cxema pacnonoxeHus MoJiei T0MyCKOB BHYTPEHHETO AUaMeTpa

£S=+18
oW i
4 ‘ )
0 "
- EEO e5=—6 &
l
w g6
I .
%'é e=-17
: S
| O e W« o
o v 2 i iy
S R S ™

mIIMOEBOro COCAUHEHU A
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Puc. 10.2 — Cxema pacrosioKeHus Mojiel JOIyCKOB Hapy>KHOTO InaMeTpa HUIN-
[IEBOTO COCIMHEHHS
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Puc. 10.3 — Cxema pacrosnoxeHus mojaei JoMycKOB IHUPUHBI IUTUIA
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qepTI/IM 3CKHU3BI COCIUHEHUS U JAeTalleH.

2% 2509
25k7

N N _
Sk % 5
S S R|7

]
6 g6
By BH7

J-10x g x 205 % 255 d-10X 6H7< 20H12x 2509 d-10% 16g6% 20011% 257

Puc. 10.4 O603HaueHne MOCaAKU U MPEAETbHBIX OTKIIOHEHHH pa3MepoB Ha cOo-
POYHOM H PabOYHX YePTEIKAX MITUIICBOTO COCTUHEHUS
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3AJIAHME 11
OnpenesneHue 3J1eMEHTOB COeIMHEHNS, COOMPaeMbIX

METO/I0M I'PyNIOBOi B3aNM03aMeHSIeMOCTH

Heab: uzyyums cywyHocmos memooa 2pynnogou 83aumosamensemocmu (ce-
JIeKMUBHAsL COOPKA), HAYYUMBCS ONPeOeisamb KOIUYECMB0 PAZMEPHBIX epYNH, npe-
OellbHble OMKIIOHEHUsT U pa3mepbl Oemanell 8 pa3mepHbuIX ePYNnax, cpynnogvie 00-
nYCKU pazmepos u NoCaoKu.

3agaHue: ompeneMTb. 3HAUEHUS NPEeOelbHbIX OMKIOHEHUl, OONYCKO8 U
NpeoesibHbIX pazmepos Oemaineli cOeOUHeHUs, 3HAYeHUs. NPeOebHbIX 3d30pP08 (Ha-
ms208) 6 coeouHeHuu, 0ONYcK NOCAOKU, KOIUYECME0 DPA3MEPHbIX 2pYnn, Gvluep-
Mums cxemy pacnoiodcenus nojeti O0NnYyCcKo8 coeOuHeHus, pazoeaus nojs 0onyc-
K08 Oemaineu COeOUHeHUsl Ha pa3MepHble 2PYNnbl, COCMAsUmMs Kapmy COpmupos-
wuxa.

Hcxonnble TaHHBIE: )ClI08HOE 0003HAYeHUe COeOUHeHUs, COOUpaemozo
MemoOOM 2PYNNOBOU 83AUMO3AMEHAEMOCIU, 2PYRNOBOL OONYCK NOCAOKU COeou-

HEHUA.

MeToanyecKkue yKa3aHHsl 0 BbINOJTHEHUIO 3aaHUS

CymHOCTh METOJ]a TPYNIOBOIM B3aMMO3aMEHSEMOCTU (CEIeKTUBHONW COOpPKH)
3aKJIFOUAETCs] B U3TOTOBJICHUH JIETANIC CO CPaBHUTEIHLHO OOJIBIIUMH JOMYCKaMH C
MOCJIEAYIOUIEH COPTUPOBKOM MX Ha pa3MepHbIEC IPYIIbI U COOpKE COENMHEHUS U3
JETAJIC OJTHOMMEHHBIX TPyII. [[aHHBIM METOH HMCIOJB3YETCS B ClIy4asx, Korjaa B
CHITY KECTKMX TPeOOBaHUH K COCTMHEHUIO JTOMMYCKH Ha W3TOTOBJICHUE JIeTaJIel OKa-
3bIBAIOTCSl TAKUMHU MaJIbIMU, YTO JIEIA€T WX M3TOTOBJICHUE HEBO3MOXKHBIM HJIM KO-
HOMHYECKH HeresnecooopasubiM. Hampumep, misi HOpManbHOTO (YHKITHOHHUPOBA-
HUS TUTYH)KEPHOM Taphl TOIUIMBHOTO HAcOCa BBICOKOTO JABJICHUS AU3EILHOTO JBH-
raTeyis HeoOXOUMO 00ECIIeUnTh 3a30p B COMpsDKEHUU B mpenenax 2..4 mxm. Tax
Kak JOMYCKIOCAIKU

TS =S, 00— Smin =4 —2 =2 MkMm =TD + Td,
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TO JIOITYCKH Ha M3TOTOBJICHUE TTYH)Kepa U BTYJIKU cOCTaBIsAOT [ mxm. [Ipn HOMU-
HaJBLHOM pa3Mepe coeauHeHus /() mMm MOXKHO OINpPEACNUTh, YTO METaT JOJDKHBI
OBITH M3TOTOBJIEHBI TI0 | KBAJIMTETY, YTO IS M3CIHA MacCOBOTO IPOM3BOJICTBA
AKOHOMHYECKHU HEIEIecO00pasHo.

B mMammHOCTpOCHNH SKOHOMHUYECKH I€71€CO00pa3HBIMHA TEXHOJIOTHUYCCKIMHU
MpoIleccaMy OKOHYATEIbHON 00paOOTKM M3ICNA MacCOBOTO IMPOU3BOJICTBA SIB-
JISIIOTCS omepanuu, obecrieunBaromue kBanutersl JT5 ... JT/7. B ciyuae, ecnu
TUTYH)KEp W BTyJKa OyayT u3rotoBieHsl no 5 kBaymrery (TD = Td = 6 mxwm) no-
ITyCK MTOCAJKU COCTABUT 2 MKM.

Jlns obecrnieueHust TpeOyeMo mocajku AETaliu IMOCJIe U3TOTOBJICHUS HEOO-
XOJIUMO PacCOPTHPOBATH HA pa3MEpPHbIE TPYMIIbI, KOJUYECTBO KOTOPHIX OMpPEIACIIs-

CTCs U3 BbIPAKCHUA!

TS
N>
TS

rae 1S - JOMyCK MOCaJKH COSAMHEHUS, U3TOTOBICHHOTO MO TEXHOJIOTHYE-
CKHM BO3MOKHOCTSIM;
TS,p- BOMyCK MOCAaIKH, yCTAHOBJIEHHBII U3 yCIOBUI PaOOTHI CONPSKEHUSL.

B paccmarpuBaeMom ciyyae:

TS _15
Np= =—=0,
TS, 2

TO €CTh TOCJIE€ M3TOTOBJIECHUS TUTYHXKEPHl M BTYJIKH JOJKHBI OBITh M3MEPEHBI U
paccopTUpOBaHbI Ha 6 pa3MEpPHBIX TPYMI U COMPSHKEHUE JOKHO ObITh 00pa3oBa-
HO COCMHEHUEM JIETalEN U3 OAHOMMEHHBIXTPYIIIL.

Hapsay ¢ oueBMAHBIMUA JOCTOMHCTBAMHU METO] TPYNIOBOM B3aMMO3aMEHsIE-
MOCTH UMEET Pl HEJOCTATKOB: YCIOXKHSACTCS KOHTPOJIh (TpeOyeTcss OOJbIIOoif
mTaT KOHTPOJIEPOB, OoJiee TOYHBIC U3MEPHUTEIIbHBIE CPEICTBA), MOBHIIIACTCS TPY-
JIOEMKOCTh COOpPKH, BO3MOXKHO YBEJIMYEHUE O00beMa HE3aBEpPIIEHHOTO MPOU3BO/I-

CTBa.

IIpumep: onpedenumsb Koruwecmeo pazmepusix epynn, npeoebHble OMKI0-
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HeHUsl U pazmepsl Oemalneti 8 pazmMepHulx 2pYRnax, 2pynnogvle 00ONYCKU pasmepos u
H8
nocaoxkuonsicoeournenus 160 —5 U 3a0aHHoOM epynnogom donycke nocaokuds0

MKM.
[To npunoxenusm I11...113 ompenenseM OCHOBHBIC OTKJIOHCHHS Pa3MepOB
neranei coequnenust EI = 0, el =+134 mxm,; momycku pazmepoB TD = Td=63 mrm;
HCOCHOBHBIC MTPE/ICIIbHBIC OTKIOHCHUS:
ES=FEI+TD =0+ 63 = 63 MKM;
es=ei+Td =134+ 63 =197 MKM.

[IpenenbHbIE pa3Mepsl AeTaNEH COCTUHEHUS

Dmax = Dn + ES =160+ 0,063 = 160,063 MMm;

Dpin =D, + EI =160+ 0 = 160,0 mMm;

Amax = dy +es =160+ 0,197 = 160,197 mm;

Apin =d,, + et =160+ 0,134 = 160,134 mm.
[IpenenbHbIE HATATH B CONPSIKEHUU:
Npax = Amax — Dimin = 160,197 — 160,0 = 0,197 mM = 197 MKM;
Npin = dmin — Dipin = 160,134 — 160,063 = 0,071 MM = 71 MKM.
Jonyck mocaaku:

TN =N, 50 — Nppin =197 — 71 = 126 MKM.

KosnuecTBo pa3MepHBIX IPYIIIL:

TN 126
Nep =—==2,52.

TN,, 50

ITpuanmaem n,= 3.

['pynmoBsie 1ONyCKH JeTallel COEAUHEHHUS:

TD 63
TDrp=Tdrp=—§ 3= 21 MKM.
rp

IIpenensHble pa3mepsl Baja U OTBEPCTHUS B KaXKJIOW pa3sMEPHOU IpyIIie MO-

r'yT OBITh OIpCACIICHEI 11O CIICAYIOIINM 3aBUCUMOCTAM:

D =p_ .. =160,063 Mm;

max

DI =piP =DyP —TD,, =160,063 — 0,021 = 160,042 Mm;

min max max
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DAP =Dy =D 2" ~TD,=160,042—0,021=160,02 IMm;
D> = Dpin = Db — TDy, = 160,021 — 0,021 = 160,0 mMu;
AP = dygy = 160,197 My;
d)? =dot =dye, —Td, = 160,197 — 0,021 = 160,176 Mm;
AP =doP =d,b. —Td., = 160,176 — 0,021 = 160,155 Mm;
d2P = dy, = doey, — Td,, = 160,155 — 0,021 = 160,134 Mm.
YepTum cxeMy pactojI0KeHHUs MOJeH JOMyCKOB COSTUHEHUS C pa30MBKOI

Ha pazMepHble rpymisl (puc.11.1).

I[JI?I IMPAKTHYCCKOI'O0 OCYIICCTBJICHUA MCTOAA prnHOBOﬁ B3aMMO3aMCHIC-

MOCTH 11€JIECO00pa3HO COCTaBUTh KapTy COPTUPOBIIKKa (Tadi. 11.1).

Tabmumna 11.1 - Kapra coprupoBIIiKa IjIst COPTHPOBKH JeTalei coequnennsd160H8/t8
Ha pa3MepHBIC TPYIIIBI

. Pa3mepsl neraneit, Mm
Howmepa pasmepHoii rpymimsl
OTBEpPCTHE BaJl
1 max 160,063 160,197
min 160,042 160,176
5 max 160,042 160,176
min 160,021 160,155
3 max 160,021 160,155
min 160,0 160,134

[IpenenpHbIE TPYIIIOBBIE HATATH ONPEAEISAIOTCS OCIEAYOIINM BbIpaxKe-

HUAM:

NP =d® — D! =190,197 — 190,042 = 0,155 MM;

min
r ir ir
Nmpm = dmipn — Dmgx = 190,176 — 190,063 = 0,113 MM.

I'pynmoBoii 101mycK mocajaku:
TNy =Npax—N,,.=0,155-0,113=0,04 2mm;

min

TNy, =TD;,+Td,, =21+ 21 =42 MKM.
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Puc. 11.1 - Cxema pacrosoxeHust ojien JoMyCcKOB COeAMHEHUS
H8
8160 npu c60pke METOIOM IPYIIIOBOI B3aMMO3aMEHIEMOCTH
t8
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3AJIAHME 12

Pacyer miiockux pazMepHbIX Leneu

Henab: nayyumvcs cocmasnamo c6OpouHble pasmepHbvle Yyenu U paccyumaol-
8amb OONYCKU HA UX COCMABIAIOWUE 36EHbS MEMOOOM NOTHOU 83AUMO3AMEHAEMO-
Cmu U MmeopemuKo-6epOoImHOCHHLIM MeMOOOM.

3aganme: ycmaHosums 36eHbs, 6X00AWUe 8 3A0AHHYI0 PASMEPHYIO Yenb, CO-
CMAasumov U NPOGEPUMb PAIMEPHYIO Yenb, YCIMAHO8UMb eOUHUYbL 0ONYCKA COCMAB-
JISIIOWUX 36eHbEB, ONpedenums 0ONYCK 3aMbIKaouie2o 36eHa, cpeoHul Kodpghuyu-
eHm MOYHOCU PA3MEPHOU Yenu, YCMaHo8Ums Keaiument, no KOMopomy ciedyem
HA3Ha4ams OONYCKU HA COCMABIAIOUUe 36€Hbsl, NO YCMAHOBLEHHOM) K8AIUmemy
HA3HA4umsv OONYCKU U OMKIOHEHUs] HA COCMABIAuUe 36eHbsl; 8blOpams KoppeK-
mupyroujee 36eH0 pazMepHoU Yyenu, paccyumams OmKIOHEHUs KOPPEeKMUpyoue2o
36eHa; nposepums NPAasuiIbHOCHb HA3HAYEHUs 0ONYCKO8 HA COCMABAujue 36e-
Hbsl pA3MEPHOU Yenu.

Hcxoanblie JaHHBIC: uepmedic Y31a C YKA3AHUEM 3aMbIKaAlouWe2o 36eHd; HO-

MUHAIbHBLU paswvep u npe()eﬂbnble OMKIOHEHUS 3AMbBIKAIOUIECO 36EHA.

MeToanyecKkue yKa3aHusl M0 BbINOJHEHUIO 3aaHusI

Pa3MepHoOIi 11eT1hI0 Ha3bIBACTCS COBOKYITHOCTH Pa3MepOB, HEMOCPEICTBEHHO
YYaCTBYIOIIUX B PEIICHWU ITOCTABJIICHHOM 3a7a4M MO ONPEACIICHUIO B3aUMHOTO
MOJIOKEHUST OCEeH M TOBEPXHOCTEH JeTalld, MEXaHW3Ma WJIM MAIllMHBI B IIEJIOM U
o0pa3yrommx 3aMKHYTBIH KOHTYp. Pa3MepHas memb COCTOUT M3 COCTAaBIISIOIIUX
3BEHBEB M OJTHOT'O 3aMBIKAIOIIETO. 3aMBIKAIOIINM Ha3bIBAIOT pa3Mep, KOTOPBIHA 110-
JydaeTcsl MOCAEIHUM B TIporiecce 00pabOTKu JeTanu, COOpKH y3Jia MaIluHbl WU
M3MEpEHUS.

CocTaBsonue 3BeHbsI pa3MEPHOM 1IEMH MOTYT OBITh YBEIUYHBAIOIIUMH (C
YBEIMYCHUEM KOTOPBIX 3aMBIKAIOINIEE 3BEHO YBEIMYMBACTCS) M YMEHBIIAIONUMU

(c yBeIMYEHUEM KOTOPBIX 3aMBIKAIOIIEE 3BEHOYMEHBINACTCS ).
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Pa3zMepHble 1ienmu MpUHATO 0003HAYaTh MPOMHUCHBIMHU OyKBaMHU PYCCKOTO
Wi JaTuHCKoro andasuta: 4, b, B u ap. 3BeHbs, 00pa3yore pa3MepHyIo 1eb
0003Ha4aroT OYKBOU C MOPSIKOBBIMU HOMEpaMu: Ay, Ay, A3... Ay, b1, bob,unp.
3aMBIKarolIee 3BEHO MOKET OBITH 0003HaueHO Kak Ay, A miu Ag.

CyluHoCTh pacuera pa3MepHOM IENU CBOAUTCS K YCTAHOBJIEHUIO JOIYCKOB
U TIpEJIeIbHBIX OTKJIIOHEHHI BCeX €€ 3BeHbeB. [Ipu 3TOM pazinyaroT aBe3agauu:

1) M0 W3BECTHOMY JOIYCKY M MPEACIbHBIM OTKJIOHEHHUSAM 3aMBIKAIOIIETO
3BE€HA OMNPEACISIIOTCS JIOMYCKH WU MpEJeTbHbIE OTKJIOHEHUS BCE COCTABJISIONIMX
3BEHBEB;

2) IONYyCK M IpeaeibHbIe OTKIOHCHHUS 3aMBIKAIOIICTO 3B€HA OIPEICISIOTCS
M0 M3BECTHBIM JOMYCKaM M TIPEACIbHBIM OTKJIOHCHHSIM BCEX COCTABIISIFOIIUX
3BCHbBEB.

Pacuer pasMepHBIX nener nNpoBOAUTCA METOAOM IOJHOW B3aWMMO3aMEHsE-
MOCTH (METOJI «MaKCUMyM-MUHHMYM»), 00€CIIeUNBAIOIIUM TIOJHYIO B3aMO3aMe-
HSEMOCTh U TCOPETUKO-BEPOSTHOCTHBIM METOJIOM. METO/ 1 «MaKCUMYM-MHUHUMYM)
VYHUTHIBAECT TOJIBKO TIPEAEIbHBIC OTKIOHEHHUS 3BEHBEB PAa3MEPHOM IETM U CaMbIe

He6HaFOHpH${THI>Ie HUX COUYCTaHUs.

Hpumep 12.1: Jlna y3na (puc. Il1) uzeecmuvi 3amvikarouee 38eHO
A ,=48+0,8 mm, HOMUHATILHBIE pazMepbl COCMABIAIOUUX 36eHbes. Heobxooumo na-
3HaUUMb OONYCKU HA COCMAGIAIOWUE 36€Hbs U ONpeoenums ux npeoeibHvle Om-
KIOHEHUs. MeMOOOM NOJIHOU 83AUMO3AMEHAEMOCHIU.

[To 3cku3y y3na BBISBISIEM COCTaBIIAIONIME 3BEHbS, BIUSIOIIME HAa pa3Mep

3aMBIKAIOIIEr0 3BEHA U COCTABIISIEM CXEMY pa3MepHou uenw (puc. 12.1).

A=2025 p,-15,, A;,=33 A=s p=22

Il 1
A— -B—

Ay =30
I A, =48:08

Puc. 12.1 I'eomerpruueckas cxema pa3MepHOU LIENU
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CocTaBsIOIIUMU 3BEHBSIMU SIBJISIIOTCS: yBenuuuBatomue: 4;=30,25 mMwm;
A>=15,41 MM, A3=33 MM; A4=5 MM; As=22 mM; ymeHbIIatomee: Ag=30 MM.
[IpaBUIBLHOCTH COCTaBIEHUS pa3MEPHOIl IIEMU MPOBEPSAETCS IO PABEHCTBY HO-

MUHAJILHBIX 3HAaUCHUN 3BCHbEB:

m %
[A4] = Z[A’{B] —Z[A{M] =(34+15+33+5+22) — 30 =48 MM,
i=1 i=1

rae [A,]- HoMuHATBHBIN pa3Mep 3aMBIKAIOIIETO 3BEHA,MM;
m

Z[Afg] — CyMMa HOMMHaJ/IbHbIX pa3MepoB YBeJUYUBAOIIUX 3BEHbEB;

i=1
M - YUCII0 YBEIUYUBAIOIIUX 3BEHBEB;
p
M
Z[Af ] — CyMMa HOMHHAJIbHbIX pa3MepOB yMeHbIIAIOIUX 3BEHbEB;

i=1

P - YMCJIO YMEHBIIIAIOUIUX 3BEHHEB.

JlomyCK 3aMBIKAIOIIEro 3BeHa ONpeensercs no Gopmyse:

TAy, =ESAy—EIA, =0,8—(-0,8) = 1,6 MM = 1600 MKM,

rae ESA ,—BepxHee OTKIOHEHHUE 3aMBIKAIOIIETO 3BeHA, MM;

EIA4 ,—HmwxKxHee OTKIOHESHHE 3aMBIKAIONIETO 3BE€HA, MM.

Hanbonee yacTo pacuer pasMepHBIX ILETEH BBITTOIHASTCS CIIOCOOOM Ha3Ha-
YEHUS JIONYCKOB OJHOTO KBajuTeTra. IIpenBapurenbHOe 3HaYEHHE JOMYyCKa OIpe-
ACNACTCA 10 YUCITy SIUHUI] JOMycka K, KOTOpoe OMpeAeNIIeTCs MO CJCTYIOIINM
BBIPAKCHUSIM:

a) B cily4yae, €Cclid pa3MepHas Ielb HE COJEP)KUT 3BEHBEB C W3BECTHHIMU

Hp@I[CJ'IBHBIMI/I OTKJIOHCHUSIMM .
TA,

—_ )

m+p
ZIAi
i=1

m+p

rac Z|4 — CyMMa ¢IMHUI JOITYCKa COCTABIAIOIINX 3BCHBCB,MKM.
i=1
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0) B ciyuae, €CiM pa3MepHas LieTb COJEPKUT 3BE€HbS C U3BECTHBIMU Mpe-

ACJIBbHBIMH OTKJIOHCHHUAMM

r
TA, — 2 TA™
i=1
k= m+p—r ’

E I
Ailteujb'
i=1

rae I - YucCjo COCTABIIAIOIMIMX 3BEHBEB C U3BCCTHBIMU ITPEACIBHBIMU OTKIIO-

HEHUSIMH,
r
D TA"™- cyMMa [0IyCKOB3BEHbEBCU3BECTHHIMUIIPEIENBHBIMHOTKIOHE-
i=1

HUSIMU;
mip-r
;i pews~ CYMMa €JIMHUIL JIOIYCKA 3BEHBEB C HEM3BECTHBIMU NPE/IEIbHBIMA
OTKJIOHCHHUSIMH, MKM.
B nanHOM mpuMepe U3BECTHBI MPEEIbHbIC OTKJIOHEHHS 3BeHbEeB Al Ay:
ESA4,=0,25 mMm; ESA,=0; EI4,=-0,25 mm,; EI4,=-0,1 MmM.
Orcrona:
TA, = ESA, —EIA, =0,25—(—0,25) = 0,5 mm = 500 MKM;
TA, = ESA, —EIA, =0—(-0,1) = 0,1 Mmm = 100 MKM.
EauHuIe qomycka coCTaBISIONIMX 3BEHBEB OMPEEISIOTCS 10 TabuIie
I113:
ip, = 1,56 mrm; ia, = 0,73 mrm; i, = 1,31 mrem; iy, = 1,31 mxem.

Torna:

TA, — D TA™
8 Z;‘ 1600 (500 +100)
mip-T - 156+0,73+1,31+1,31

E [
AiHeuze
i=1

HonyquHoe pacd€TaMu 4YUCJIO CAUHUL] JOITYCKa CPaBHUBAIOT C TaOJTUYHBI-

k = = 203,4.

mu (tabnuma 1114) u npuauMaror Omkaiiiee 3nadenue K = 250, 4ro cooTBeTCT-

BYET TPUHAALATOMY KBAJIUTETY.
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Jlomycky 3BEHbEB pa3MEepHOM 1enu i 13-To KBajquTeTa onpeaeisieM 1o
tabmuue I11:
TA5=390 mxm; TA,=180 MxM; TA5=330 mxm; T4=330 MKM.

HpaBI/IJ'IBHOCTB HasHAa4YCHU:A OJOITYCKOB Ha COCTABJIAIOIINC 3BCHbLS ITPOBCPA-

n
TAy > Z TA,
i=1

rac ZTAI - CyMMa JOITYCKOB COCTABJIAIOIINX 3BCHBCB pa3MepH0ﬁ IOCIIN,
i=1

CTCA 110 YCIIOBUIO!

n

MKM.

n
ZTAi=500+100+390+180+330+330=1830MKM.
i=1

Tak kak yci0BHE HE BBITIOJHIETCS, TO HEOOXOAMMO H3MEHHUTD JTOMYCK OJTHO-
ro U3 COCTaBJISIIONIMX 3BEHbEB. B KauecTBe KOPPEKTUPYIOIIETO 3BEHA MPUHUMAIOT
HanOoJiee MPOCTO MU3TOTABIMBAEMOE U KOHTPOJIMPYEMOE 3BEHO, €CIIU JIOMYCK He-
00X0IMMO YMEHBIIINTH ¥ HA000POT, KOPPEKTHUPOBKY OCYIIESCTBIISIOT 3a CUET HAM-
OoJiee CII0KHOTO B M3TOTOBJICHUH 3BEHA B CIy4ae BO3MOXXHOCTHU PACIIMPEHUS JI0-
mycKa.

B paccmarpuBaeMoM mpuMepe cyMMa JOIYCKOB COCTAaBIISIOIINX 3BCHBEB
OombIIe JOMmycKa 3aMbIKaroiero 3seHa. CienoBarenbHo, HE0OX0IUMO YMEHBIIIUTh
JOIYCK OJTHOTO U3 3BeHbeB. Hanbouee 1enecooOpa3Ho B JaHHOM CIy4yae B KayecT-
BE KOPPEKTUPYIOIIETO 3B€HA MPUHATH A3. JJOMyCK KOPPEKTUPYIOIIETO 3BE€HA OIpe-

ACIISICTCS U3 BhIPAKCHUS:

mn
TAS =TA, — Z TA; +TA; = 1600 — 1830 + 390 = 160 MKM.
i=1
Hpe)leJ'IBHBIe OTKJIOHCHUA COCTABIAIOIIINX 3BE€HBCB HA3HAYAKOTCA UCXOOS U3
CIEAYIOIIUX COOOpaKEHUM:

- JIIs1 pa3MEPOB OXBATHIBAIOIIUX MTOBEPXHOCTEN (AMaMETp OTBEPCTHS, LU~

pUHA TIa3a U Jp.) OTKJIOHEHHUS Ha3HAYarOT KakK JiJIsi OCHOBHOTO oTBepcTusi(El1=0);
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- U1 pa3MEpOB OXBAThIBAEMBIX MMOBEPXHOCTEH (IMamMeTp Baja, TOJIIUHA
BBICTYIIA U JIp.) OTKJIIOHEHUS Ha3HAYAIOT KaK JIsi OCHOBHOTO Baa(es=0);

- IS IPYTHX Pa3MEpOB IMPEIENbHbIC OTKIOHEHUS OOBIYHO TPUHUMAIOT
CUMMETpUYHBIMU +JT7/2.

JInst paccMaTpuBaeMoro cirydasl 1ejaecooOpa3HO Ha BCE 3BEHbSI HA3HAYHTH
cuMMeTpuaHbIe OTKIOHEeHHs: Ay=5J513=5+0,090 mm; As=22J513=22+0,165 MmM;
As=30J513=30+0,165 mm.

[TpenenbHbIe OTKIOHEHUS KOPPEKTUPYIOMIETO YBEIMYUBAIOIIETO 3BEHA Ha-

XOIAT U3 CIEAYIOIUX YPABHCHUM:
m—1 p
ESAS=ESA A—zESALY%ZEIALYM:
i=1 i=1
=800 — (250 + 0 4 90 4+ 165) + (—165) = 130 MKM;
m-1 p
EIAS = E1A, — 2 EIA” + Z ESA]" =
i=1 i=1
= —800 — (—250 — 100 — 90 — 165) + 165 = —30 MKM.
Ecin B kauectBe KOPPCKTHUPYIOIICI'O 3BCHA IIPHMHHUMACTCA YMCHBIIAIOIICC

3BCHO, TO HNPCACIIBHBIC OTKIOHCHHUA OIPCACIAIOTCA IO CICAYIOIMIWMM 3aBHUCHUMO-

CTsAM:

m p-1
ESA K=ZEIA§ —EIA A—ZESALYM;
i=1 i

m p—1
BIA = ) ESA" —FSAy— ) EIA".
i=1 i

Jlomyck KOppEKTUPYIOUIETO 3B€HA PACCUUTHIBAETCS 10 opMyIie:
TAS = ESAS — EIAS =130 — (—=30) = 160 MKM.
Tax kak 1OMyCcK KOPPEKTHUPYIOLIEro 3B€Ha, pACCUUTAaHHBINA MO pa3HbIM (op-
MyJlaM OJMHAKOB, pacyeT pa3MEepHOU IIeNH BBIMOIHEH BepHO. OKOHYATEIbHBIE pe-

3yJIbTAaThl PACYETOB BCEX 3BEHBEB 3aHOCSTCS B Tadauiry 12.1.
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Tabmuua 12.1 - Pe3ynbTaThl pacyeToB pa3MepHOil Lenu

e s | g =

T = = w2 ¢ | Ilpenensusie ot- IIpenenbHble

Haumenopanmst | £ < | = sl 2 8 8
2 s 5 = - KJIIOHEHUS, MM pa3Mepsl, MM

3BCHHCB £ S Z 2 s S| = 5

= 88 =g =
< =13 ~ ES El max min
3aMBbIKaroIIee 48 A 1,6 - 0,8 -0,8 48,8 47,2
VYBenuuusarouiee 3 Aq 0,5 U386. 0,25 -0,25 3,25 2,75
VYBenuuusarouiee 15 A 0,1 U386. 0 -0,1 15,0 14,9
VYBenuuusarouiee 33 As 0,16 Kop. 0,13 -0,03 33,13 | 32,97
VYBenuuusarouiee 5 Aa 0,18 JS13 0,09 -0,09 5,09 491
VYBenuuusarouiee 22 As 0,33 JS13 0,165 -0,165 | 22,165 | 21,835
VMeHbILIaoIee 30 Ae 0,33 JS13 0,165 -0,165 | 30,165 | 19,835

OCHOBHBIM HENOCTATKOM METOAA «MAKCUMYM — MHHUMYM» SIBIISIFOTCS ITO-
BBIIIIEHHBIE TPEOOBAHUS K TOYHOCTH COCTABJISIIOLIMX 3BEHBEB Pa3MEPHOM LIETIH, TaK
KaKk MeToj oOecreurBaeT 3aJJaHHYI0 TOYHOCTh 3aMBIKAIOIIET0 3BEHa MPHU CaMbIX
HEOIaronpHUsITHBIX COYETAHUAX ACHUCTBUTEIBHBIX Pa3MEPOB 3BEHBEB.

TeopeTuKO-BEpOATHOCTHBIM METOJ YYMUTBIBAET JEUCTBUTEIBHBIC WU IIPO-
THO3UPYEMBIE 3aKOHBI PACCESIHUS MOTPEIIHOCTEN 3BEHBEB U CIYYAMHBIN XapaKTEP
MX COYETAHUS B PA3MEPHBIX LEISIX. BEPOSITHOCTHBIM METO MO3BOJISIET HA3HAYATH
0oJjiee MUPOKHUE JOMYCKHA Ha COCTABIISAIONINE 3BEHbSI, OJJHAKO IPU 3TOM COXpaHseT-
CsL HEKOTOpast JOIyCTHMAasl TOJIsI PUCKA BBIXOJA 3aMBIKAIOLIErO 3B€HA 33 YCTAHOB-
JICHHBIE IIPEEIIBI.

YuuTeIBas Cily4yalHBId XapakKTep COYETAHWM JEUCTBUTENIBHBIX Pa3MEPOB
3BEHbEB PA3MEPHOM LIENM HA OCHOBAaHWU YPABHEHMs IHUCIEPCUM CYMMBbl HE3aBU-

CHUMBIX CJ'Iy‘IaI\/'IHBIX BCINMYHWH MOKHO 3aIIUCaTh.

i=1
T7I€ 0 — CPEIHEE KBAJIPATUUECKOE OTKIOHEHHUE pa3Mepa 3aMbIKAIOIIEeT03Be-
Ha;
0i-CpEIHECKBAIPATHICCKOCOTKIIOHECHUEPA3MEPACOCTABIIAIOIIETO3BEHA

pa3sMEpHOM LIEIH.
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I[JISI Iepexoaa oT CpCIAHUX KBaApaTHUYCCKHUX OTKJIOHEHUU 0 K JO0ITyCKaM TA
HJIHU ITOJIAM pacCCCAHUA UCIIOJIb3YCTCSA KO3¢)(I)I/IHI/ICHT OTHOCHUTCIIPHOI'O PaCCCAHUA
20, i
TA,"

Ecnn morpemHocTs 3BEHbEB pa3sMEPHOM LIETIM U3MEHSETCS 0 3aKOHY HOp-

Ai=

MaJIbHOT'O pacnpcAciaCHusA, a IpPaHUIbl PaCCCIHUA PasMCPOB COCTABJLIIOIIUX

3BEHBEB 60 COBIANAIOT C TPaHUIAMM MToJeiponyckoB, 1. 1 A; = 60;,10:

L 20 _20_1
L TA, 60y 37

Jloist 3axona tpeyronbauka(Cuvmcona)ipn TA; = 2V6 - ¢;
1= 20 i 20 i _ 1
" TA; 26 -0, V6

I[JUI 3aKOHa paBHOﬁ BCPOATHOCTH M IIPHM HCU3BCCTHOM 3dKOHC PACCCAHUA

pasmepoBpu TA; = 2v/3 = o

2 = 20'1- _ 20'1' _L
YTA 243 0 V3
[IpunssB:
TAA ¢ A/_\‘
Oa 2 ;
TA; - 4
g; = 5
IIOJTYyYUM:
m+p

o7 = z (TAA)Z AA Z (TAL)2 A2

N3 3TOr0 paBeHCcTBa MOKHO MOJYYUTh YPABHEHNE TOYHOCTH Pa3MEpPHOM 1ie-

IIA IPU PaCUYETE TEOPETUKO-BEPOITHOCTHBIM METOOM:

m+p m+p
1
Tay== | ) - (Tay2=t- | ) 3 -(TA)?,
A - -
i=1 =1

rae t — ko3¢ duumenT, 3aBUCAIINI OT BeNWYMHBI pucka P (tabiuua [135).

Yucno equHUIL T0ITyCKa JJIs ONpeeIeHUs KBAJIMTETa PACCUUTHIBACTCS 110
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dbopmyie:

Ecnu B pa3mepHoii 1ienu ecTh 3B€Hbs C U3BECTHBIMU MPECTbHBIMUA OTKJIO-
HeHusIMU A{°°, TO 4MCII0 eAUHMUIL IOyCKa onpenesnsercs nodopmyie:

\/ TA-> (TA ™)

k— [ i=1

t \/ i

] A
i=1

Ilocne Ha3HayeHUs IOIYCKOB PAa3MEpPOB COCTABIISIIOIINX 3BEHBEB IIO BBI-
OpaHHOMY KBaJMTETY MPOBEPSIOT BBHIOJIHEHHUE YCIOBUS TOYHOCTH Pa3MEpHOM Lie-
nu. Ecnu ycioBue He BBINOJHSETCS, TO OAHO MX 3BEHbEB BHIOMPAETCS B KAUECTBE

KOPPEKTUPYIOLIETO. J[omyCcK KOPPEKTUPYIOLIEro 3B€HA HAXO AT IO (popMyIie:

m+p-1
TA* = |TAZ — Z (TA)? .
i=1
[IpenenbHbIE OTKIIOHEHUS KOPPEKTUPYIOIIETO 3BEHA OMPEACIISIIOTCS Yepes

KOOPJIMHATY CEPEJIMHBI MOJIs JOMyCKa 3B€Ha 1Mo GopMyiam:

TA
ESAS=ECAS+—;

TA,
2 )
Koopaunara cepearHbl 1oJist 10Mycka KOPPEKTUPYIOLEro 3BE€HA ONpees-

FI1A%X = ECAE —
CTCA U3 yCJIOBHA:

m p
ECA A=ZECA§B—ZECA§“
i=1 i=1

- AJI YBCJIMYMBAIOIICTO 3BCHA!

o popMyIiam:
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m-—1
E(:A’LECAA+2ECAYM ZECA
i=1 i=1
- J1 YMCHBIIIAIOMICTO 3BCHA!

p—1
ECA* = Z ECAT™ — ECA, — Z ECA™
i=1 i=1

CepennHa noJs 10IycKa 3B€Ha pa3MEpHOM LN pacCYUTHIBAETCS 1O (op-
MyJIe:
ESA; + EIA;

> :
WctuHHBIA npoueHT Opaka, T.e. JOJdS pa3MEPHBIX LIENei, B KOTOPBIX HE

ECA; =

obecrnieunBaeTcs 3aJaHHass TOYHOCTb 3aMBIKAIOIICIO 3BCHA, OIIPCACILICTCA II0

bopmyie:

___TA

fﬁf (TA) *

Hpumep 12.2: Jlna y3na (puc. Il1) uzeecmuvi 3amvikarouee 38eHO
A =48+0,8 mm, HOMUHATILHBIE pazMepbl COCMABIAIOUUX 36eHbes. Heobxooumo na-
3HAYUMb OONYCKU HA COCMABIAIOUUe 36eHbs npu yposue pucka P = 0,27% u nop-
MALHOM 3AKOHE PACCESIHUSL PA3MePO8 COCMABIAIOWUX 36eHbEG U ONPeoeums Ux
npeoenvhble OMKIOHEHUs] MeOpPemuK0-6eposmMHOCHHLIM MemoOOM.

N3 npumepa 12.1 uzpectno: TA,= 1600 mxm; TA;= 500 mxm; TA,= 100 MxM;

ig, = 1,56 mxm; iy, = 0,73 mm; iy, = 1,31 mrem; iy, = 1,31 mem.

[To Tabmune [135 nns ypoBHs pucka P = 0,27% onpenensieM 3Ha4EHHUE KO-
s dumnmenta pucka t = 3.

Uwucno eaquHUI 10MTyCcKa ompeenseTcs mo Gopmyiie:

H3B 2
m\/ ETA) Z(TA i J(1600)*— (5007 + 100?) o
k=" =999,
t [ mesrA? i
J ii Jo \/( j|(1 56°+ 0,73°+1,31°+1,31°)
i=1
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[TonyyeHHOE eAMHUIL IOMTyCKa CpaBHUBAEM ¢ TabiuuHbiMU (Tabnuna [114) u
npuHEMaeM Omkaiimee 3HadeHue K = 640, 9TO COOTBETCTBYeT IMATHAIIATOMY
KBAJIUTETY.

ITo Ta6mume 111 HazHayaem MONMYCKH 3BEHBEB pa3MEpHOW lienu s 15-To
KBaJIUTETa:

TA3= 1000 mxMm; TA4= 480 mxMm; TAs= 840 Mxm; TAg= 840 MKM.

OHpC,ZIeJI}IGM CYMMY KBaJApaTOB AOITYCKOB COCTABJIAOIINX 3BCHBCB!

m+p

t z A2 (TA)? =3 ‘/( ) (5002 + 1002 + 10002 + 4802 + 8402 + 8402) = 1703 MKM.

Tak KaK ycii0BHE€ TOYHOCTH Pa3MEPHOM LIETIM HE BBINOJIHIETCS, Ha3HAYaeM

KOPPEKTUPYIOIIEE 3BEHO A3, JOMYCK KOTOPOIO PACCUUTHIBAETCA 1O (HOPMYJIE:

m+p-1

TA= |TA: - Z (TA3/1600% — (5002 + 1002 + 4802 + 8402 + 8402)=811mKm.
i=1

Koopaunatel cepenuHbl MoJsi A0MyCKa 3BEHbEB OIMpPEEsieM MO BBIICIPHU-
BeJIeHHON (opMyiie U 3aHocuM B Tabnuiyy 11.2. Hanmpumep, s 3aMbIKaroIIEro

3BCHA.

ESAy+EIA, 800+ (—800)
2 B 2 B
Koopnnnara cepenrnbl mosisi JOMyCcKka KOPPEKTUPYIOILIETO 3BEHA ONIPEAEIIs-

ECA, =

eTcs 1o popmyie:

m-—1
ECA* ECAAJI—ZECAW ZE(:A’B_0+(0—50+0H))—0:—50MKM
i=1 i=1

[IpenenbHbIE OTKIOHEHUS KOPPEKTUPYIOIIETO 3BEHA OMPEACIISIOTCS Yepes

KOOPJIMHATY CEPEIMHBI TIOJISl IOy CKa 3BeHa 1o (hopMyam:

e o TAy 811
ESA ECA +T=—50 +T=356,5 MKM;

. r T4z 811
EIAS = ECAS - = —50 - = —406,5 MKM.
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Tabnuua 12.2 - Pe3ynbTaThl pacyeToB pa3MepHOil Lenu

o o

% % = E =

S § 5 E o % ; [Ipenenvubie oT-| IlpenenbHbie
Haumenosanus ’_EQ . = S s 28 © | KIOHEHUS, MKM | pa3Mepbl, MM

=S| 2 | Eg| 28BS

3BEHBEB 2 T S 2 = sls &

< o )

jas) %) © = 9

= o o H =

= 8 & B .

= S g ES El max | min
3aMbIKaroLIce 48 Ax 1600 - 0 800 -800 48,8 47,2
VBenuunBaroee 3 Aq 500 u3e6. 0 250 -250 3,25 2,75
Veennuusaromee| 15 Ay 100 u36. -50 0 -100 15,0 14,9
VeenmuuuBaromee| 33 As 811 Kop. -50 | 356,5 | -406,5 |33,3565(32,5935
VBenuuusarouiee 5 Aa 480 | JS15 0 240 -240 5,24 4,76
Veennuusaromee | 22 As 840 | JS15 0 420 -420 22,42 | 21,58
VMeHsmaromnee 30 Ag 840 | JS15 0 420 -420 | 30,42 | 29,58

Nctunubiil K03hGUIIMEHT PUCKA, XapaKTEPU3YIOIIUKI MPOIEHT BhIXO/a 3Ha-
YEHUI 3aMBIKAIOIIEr0 3B€Ha (€ro OTKJIOHEHWI) 3a Mpelebl YCTAaHOBJIEHHOTO HA
HEro J0MmycKa

C__TA 1600 _30.

m-+ o 2
J iﬂf (TA) 2 \/@ |- (500%+100% + 8112+ 480°+ 840%+ 840%)
i=1
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3AJIAHME 13
OmnpenesieHue BEpOSITHOTO NMPOLIEHTa OpaKa npu

HM3rOTOBJIEHUH M BOCCTAHOBJICHUM JeTajied MAIIIUH

Henab: nayuumscs onpedenamo 6epoammubiii npoyenm odpaxa demaneti npu u3-
20MOBNIeHUU U B0CCTNAHOBICHUU.
3aganue: onpeaeuTb. 0ONycKU, NpeoeiibHble OMKIOHEHUs U NPeoebHble
pasmepuvl Oemalet, npoyenm 8eposamHo20 obpaxka demaei npu OMCymcmeuy cme-
Wenus Yenmpo8 2pYnnupo8aHusi OMHOCUMENbHO CepeouHbl Nojis OONycKa, Npo-
YeHm UCNPABUMO20 U HEeUCNpasumMo2o opaka oemanei npu 3a0aHHOM 3HAYEHUU
cMewenus YeHmpa spynnupo8arus OMHOCUMENbHO cepeOutsl nojs O0NYCKa.
Hcxoanble NaHHbIE. HOMUHAILHBLL OUAMEMP COeOUHEHUs], YClo8Hble 0003HA-
YyeHus nojetl OONYCcKo8 demaiel, cpeoHeKeaopamuieckue OmKIOHeHUsl PA3MepPOs,
3HAUeHUs cCMeWeHUll YeHMPO8 cPYNNUPOBAHUSL OMHOCUMENbHO CepeOUuHbl NoJis 00-

nycka oemain.

MeToanyeckue yKa3aHUA M0 BbINOJHEHUIO 32IaHUS

[Ipr U3roTOBICHUM W W3MEPECHUU AETalled BO3HUKAIOT JIBE KATETOPHUM MO-
TPEIIHOCTEN: CUCTEMATUUECKHUE U cllydarHble. CHCTEMAaTHYECKUMHU HA3bIBAIOT I0-
I'PEITHOCTH, TTOCTOSTHHBIC 110 a0COTIOTHOMY 3HAUYCHHIO M 3HAKY WIJIM M3MEHSIOIIHE-
Csl IO OTPE/ICICHHOMY 3aKOHY B 3aBUCUMOCTH OT XapaKTepa HeclydalHbIX (hakTo-
poB. IlocTossHHBIE CHCTEMAaTHYECKHUE MOTPEITHOCTH MOTYT OBITH CIICJICTBUEM HeE-
TOYHOM HACTPOMKHU OOOPYIOBaHHMS, MOTPEITHOCTA U3MEPUTEIIBHOTO CPEICTBA, OT-
KJIOHEHHUsI paboyeil Temneparypbl OT HOpMaibHOW U T.A. Clly4allHBIMH HA3bIBAIOT
HETIOCTOSIHHBIC TI0 a0COJIOTHOMY 3HAYCHHIO M 3HAKY MOTPEUTHOCTH, KOTOPHIE BO3-
HUKAIOT MPU U3TOTOBJIEHUU U 3aBUCAT OT CIYYAWHO NEMCTBYIOIIMX IPUYMH. Xa-
PaKTEpHBIM MX MPU3HAK — U3MEHEHHWE 3HAYEHU MpH MOBTOPHBIX ombiTax. Ciy-
YaiiHbI€ MOTPEIIHOCTH MOTYT OBITh BBI3BAHBI MHOXXECTBOM CIIY9ailHO HM3MEHSIO-
muxcs (pakTopoB, MpUYEM HU OJIUH U3 HUX HE ABJISETCA TOMUHUpYIOMUM. [IpuHs-

TO CHUTATb, 4YTO ,HGEICTBHTGJIBHBIC 3HAYCHU pasMCPOB ﬂeTaHeﬁ IIPpHU U3roTOBJICHUU
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ABJISIFOTCSL CIIyYalHBIMUA BEIMYMHAMM, MX TOSBJICHHE YCTAHABIMBAECTCS 3aKOHOM
pacnpeneneHrs BEpOSATHOCTEN CITy4alHOW BEJTUYUHBL.

Pacripenenenne ciaydailHOM BEJNIMYMHBI, U3MEHCHUE KOTOPOM 3aBHUCUT OT
OOJIBIIIOTO YHWCAa PAaBHOLICHHBIX (PAKTOPOB, KAaK MPABUIIO, MOIYUHSAETCA 3aKOHY
HOPMAaJBLHOTO pactnpeneneHus (3akoH ['aycca). Ilnomans, orpannunBaeMasi Kpu-
BOH TUIOTHOCTH HOPMAJIBHOTO paclpesieNieHuss U OChl0 abIHce, KOTria Hadalo KO-
OpJIMHAT COBMAJAET CO CPEIHUM apUPMETUUYECKUM 3HAUYCHHEM, OIpeaessieTcs

YPaBHEHUEM:

ol 21,

BTeopunBepos THOCTEHYAaCTONCIONB3YIOTKOIPOULIIUEHTPUCKA, PABHBII

F(x)=_1 Te’ﬂx‘jldx.

X
t= _,]_ECJ'II/IBMGCTO)CBypaBHeHI/IGBBGCTI/IKOB(l)(i)HHI/IGHTpI/ICKa,TOOHOHpI/IMGT
o

BHUA:

F(t) = L7p 2dt
s,

N

h
[Inomanpb, orpaHnYeHHas KPUBOW HOPMAJIBHOTO PacHpEeesICHUs] U OChbIO a0-
LIMCC, paBHA BEPOSITHOCTU MOJHOW TPYIIbI COOBITHI, T.€. eAMHMIIE. TaK KaK KpH-
Basi CHAMMETPHUYHA OTHOCUTEIBHO OCH J, MOKHO IPUHSITH:
oo 2
Dt 1 fe 2(t =0,5,
\ 27
rae @ (t) — nomaas, OrpaHUYCHHAs] KPUBOM U OCBHIO a0IIMCC B TIpeIeiax
uHTerpupoBanus ot 0 mo t.
Jj1st TOro, 4TOOBI HAUTHU BEPOSTHOCTH TOTO, YTO Cy4yaliHasl BeIMYMHA OyJeT

HaxXoAUTHCA B IIPCACIaX HHTCPBAJIA X110 X J0CTATOYHO MHTCTPUPOBAHUCM YCTa-

X X
HOBWTH IUIOMIA/IH, COOTBETCTBYIOIINE 3HaueHussM t =~ u t = >, MckomasiBesu-
1 2 T

o o
yrHa Oy/IeT paBHA UX pa3sHOCTH: D(1)= D(1y) - D(1,).

B O6I_HCM BUJIC YPABHCHUC BbITTIAINUT TAK

1 t _tz
(1) = =— e 2dt.
o4
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Bennunna @(t) Ha3pIBaeTCsl UHTETpadbHON (YHKIIMEH WM HOPMUPOBAHHOU
¢dyukiueit Jlamaca.

KpuBas HOpManbHOro pacnpeeseHuss B 00€ CTOPOHBI OT OCH y aCUMITOTH-
YEeCKU MpUONMKaeTcss K ocu adiucc. s mpakTUYecKuX pacuyeToB HEOOXOAUMO
MMETh OTPAaHUYEHHOE I10JIE PACCESHUSA, KOTOPOE OXBATHIBAJIO Obl OCHOBHYIO MaccCy
coObITiii. Tak Kak OCHOBHBIM TTapaMETPOM PACCESTHUS SBISIETCS CPEIHECKBAIPATH-
YECKOE OTKJIOHEHHE O, TO TOJIE paccesiHus NMPUHUMAIOT B mpenenax + 3¢. 3a mpe-
nenamu 3toro nois ocraercst 0,27% coObITHH, YTO JJII TEXHUYECKUX PacdyeToB
BIIOJIHE TIPUEMIIEMO, T.€. MOXKHO MPUHSATH, UTO MoJie paccessuus V = 6o.

Jlist ompeneneHus MpoOLIEHTa Opaka MpU M3TOTOBJICHUM JETaNed CHavaia

onpenenstor koahuimeHT pucka t. B ciyyae, korjga ceperHa moss 10nycka
Td .
COBIIAJIAET C LICHTPOM PACCESIHUS X =—, TIOCIIE HEKOTOPBIX npeoOpa3zoBaHUN MOX-

HO TPUHSATH:
_p:X%T d i =3_

o 20 26 Vv

Takum 00pa3zoM, KOdPGUIIMEHT PUCKa B 3TOM CJIydae MOKa3bIBA€T COOTHO-
IIEHUE TIOJISI JOMyCKa WM TIOJS PacCestHusl I TEXHOJIOTMYECKHUX TMPOLIECCOB,
UMEIOIIUX Pa3HYI TOYHOCTh M paszinyHoe mose paccesnus. Korna koaddumment
pucKa paBeH 3, mojie paccessHusl V paBHO MOJIIO JOMYyCKa, TO Opaka MpakTUYECKU
He Oyner (ne 6onee 0,27%). Ecnu xe koddduimeHt pucka OyaeT Oosblie 3, TO
Opaka He OyJeT, HO CTOMMOCTh U3rOTOBJICHUS JieTaliel OyeT BhIIIe, T.K. TOUYHOCTh
00paboTku BbIOpaHa w3nMIIHE BbICOKOW. Korma kosdduuuent pucka menee 3,
Opak BEpOATEH, U JJIA BHIOOpA ONTUMAIBHOTO TEXHOJIOTHYECKOTO MpOoIecca M3ro-

TOBJICHUS] HCOOXOMMO OIPEICTUTh BEPOSTHBIA MPOIIEHTOpaKa.

Ipumep: Onpederums seposmuwviii npoyeHm Opaka npu U320MosileHUU Oe-
manetl coeOUuHeHUsl: HOMUHAIbHLLIL pasmep D, = d, = 63 mm; nore oonycka om-

eepcmus 17, eana h6, cpedHekeadpamuieckoe OMKIOHEHUEe pazmepa OmeepCcmus
Op = 6 MKM, 6ana O4 = 4 MKM, cMeweHue yeHmpa epynnupo8anusi OMmHOCUMENTbHO

83



cepeouHbl nosia 0onycka. ons omeepcmusi Np = - 3 mMkm, eana Wy = 4 mrm.

[To Tabmuram I11...T13 onpezensieM OCHOBHBIC 3JIEMEHTHI 3aIaHHOTO COCIH -
HCHUS:
TD =30 mxMm; Td = 19 MkM;
es =0 mrm; ES =-66 + A=-66 + 11 = - 55 MKM™;
El =ES —TD = —55—30 = —85 MKkM;
el=es—Td =0—19 = —19 MKM.
[TomHOE ycmOBHOE 0003HAYCHUE ITOCAIKH

T7 (503

P63 .
h6(_0,019)

[IpenenbHbIE pa3Mepshl ACTAICH:
Dpax =D + ES =63 — 0,055 = 62,945 mum;
Dypin =D,, + EI =63 — 0,085 = 62,915 mm;
Amax = dy, +es =63+ 0 =63,0 Mmm;
dpmin =d, —es =63 —0,019 = 62,981 mm.

Cpennue pa3Mepsr:

+ :
D, = Dinax : Dinin _ 62,945 er 62915 _ ¢ 530
Amax + dmin 63,0 + 62,981
doy=—""75""= +2 = 62,9905 Mm;

Jlns cmyyasi, Korjia cepeiuHa rnosjs JoImycka U IEHTP ITPyIIUPOBaHUS COBIIA-

JA0T, KOA(POUITMEHTHI pUCKA OTIPEACIISIIOTCS 1O (popMynam:

po 1D 30,
P20, 2 6.7
Td 19
t=—=—=2,38.

T 20, 2 4

ITo Tabnure [115 onpenensem:
@ (tp) = 0,4938, @ (1y) = 0,4913.

BepositHocTH nosiBiieHus Opaka onpenenstores mo Gopmysam:

ng =1—(tp) =1—2-0,4938 = 0,0124;
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P;’)=1—(D(td)=1—20,4913=D,0174.

BepositHbIi porieHT Opaka:

% = p%.100% = 0,0124 - 100% = 1,24%;
QY = P®-100% = 0,0174 - 100% = 1,74%.

Tak Kak pacupezeicHie pPa3MePOB CUMMETPUYHO OTHOCHUTEIBHO CPEIHETO
pasMmepa, MOKHO CYHTATh, YTO BEPOSTHOCTH ITOSBIIEHUS J€TalIei, OTHOCSIIUXCS K
rpymre uerpaBumoro opakaQ“” (s orBepcTriit Dy< Dpin, 11t BasioB ;> diay)
paBHA BEPOSTHOCTH IMOSBJICHHUS I€TaJICH, OTHOCSIIUXCS K TPYIIIE HEHMCIIPABHMOIO

opaka Q"” (mis orBepctuii D> D,,,., mist BanoB d,< Oyin) ¥ OMpeaeIsieTCs Mo

BBIPAKCHUSM:
op

B.6p _ g-Gp — TD = T = 0,62%;
op

;_ﬁp _ ;-GP — Td = ’T = 0,87%.

Ecnu xe cpenHuil pasmep eTaid HE COBMAJAECT C CEPEIUHON MO JI0MyCKa,
HEOOXOAMMO pa3JelbHO ONPEIENIATh BEPOSTHOCTh IMOSBICHMS JAETajeil, OTHOCS-
IIMXCSl K TPYIIaM UCHPaBUMOroO M HEUclpaBuMoro Opaka. B aToMm ciydae ko3(d-

(UIMEHTHI prCKa ONPEACIISIIOTCS C YYETOM 3HAYEHUSI CMEIICHUS:

30
ty™” TD
D
xp _ 7t 73
"o g, T 6 20
D D
" 30
x) 5~ 5 +3
= _TTd, ~I9g 3,0;
H.6p Jgr}) b
th - ,
_ 2 " Ma T .
g, ldg 4 =138,
d d
ty™” 19
xg T'l‘?’]d 7+4
04 04 4

[To Tabnuite uHTErpaTbHON (PYHKIIUN BEPOSITHOCTH OTIPEICIISIEM:

®(2,0) = 0,4722; @(3,0) = 0,4986; d(1,38) = 0,4162; d(3,38) = 0,4995.
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BCpO}ITHOCTI/I IIOABJICHUA 6paKOBaHHBIX JICeTaJeH:

- OTHOCAIIUXCA K I'PYIIIIC I/ICHpaBI/IMOFO6paKaI
Py =05-2-@(tp™) =05 —0,4772 = 0,0228;
Py =0,5—2-@(ti™) = 05— 0,4162 = 0,0838;
- OTHOCSIIINXCS K TPYIIIe HeUCIpaBuMoroopaka:
P =0,5-2-d(th®) = 0,5 —0,4986 = 0,0014;
P =0,5—2-@(th™) = 0,5—0,4995 = 0,0005.
BeposTHbIl IPOLIEHT:

- MCIIPaBUMOTr0o0paKa:
;ﬁp _ P;-ﬁp +100% = 0,0228 - 100% = 2,28%;
;-613 — p;-ﬁp -100% = 0,0838 - 100% = 8,38%;
- HEUCIIPaBUMOT00OpaKa:
»OP = PP 100% = 0,0014 - 100% = 0,14%;
;-6P — P;ﬁp -100% = 0,0005 - 100% = 0,05%.
CyMMmapHas BEpOSTHOCTb IOSIBIICHUS OPaKOBAHHBIX J€TaNIEH:
=05+ 0y = 2,28+ 0,14 = 2,42%;

= Q%+ QI = 8,38+0,05 = 8,43%.
Takum 006pa3om, CMEIICHHE 1IEHTPa TPYIITUPOBAHUS OTHOCUTEIHHO CEPEIUHbI
MoJI JIONyCKa MPUBOJUT K YBEJIUYEHHUIO BEPOATHOTO mpolieHTa Opaka. OmHaKo
IIPpH 9TOM IIOABJIACTCA BOSMOKHOCTDL COKPAIICHHA BEPOATHOI'O IIPOLCHTA HCHUCTIPA-

BUMOTOOpaKa.
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Puc. 13.1 — Cxema pacuera BeposITHOTO MPOIEHTA TPU CHMMETPUYHOM PaCIoJio-
YKEHHH TIOJISI IOTyCKa JeTajll OTHOCHTEIBHO CPETHETO pa3mepa

87



0%838%

X4=55

_ \ 4
N |
2 /76 |5 El‘l.,
U S
AN | I RS )
=l e & 0%
! ) ¥
) a=-19 £5=-21
§°005% / 1 1 A
% \Q
N Bl
;: D
| I
R 54 1S
3 |
. b ? &k‘tf\?
SIES
N\ \ |
A E=-51
A
6"“228%
~ (S
2 R & R
KA $ ¥ §
é;t ‘Qg *QE QE Qé

Puc. 13.2 — Cxema pacuera BepOsSITHOTO MPOIEHTA TPH CMEIIEHUH IO I0MyCKa
JIeTaIll OTHOCHTEIBHO CPETHETO pa3mepa

88




Pekomennyemas auteparypa:

1. Metponorusi, cTaHAapTU3alMs U CepTHUPUKALMS: YUECOHHK I CTY/I.
Beicil. yue0. 3aBemenuii /[A.W.ApuctoB, JI.W.Kapmo, B.M.IIpuxonpko,
T.M.PakoBuuk]. — M.: 3gaTenbckuil HeHTp «Akagemus»,2006.

2. Anyxun B.U. [lonycku u nocaaku. — CIIO.: [Tutep,2008.

3. Umxkukosa T.B. Crannaptuzanus, ceptudukaiusi u Metposorus. OCHOBBI
B3anMo3aMeHsieMocTH. — M.: Jloroc,2002.

4. TOCT 25346-89 Enunas cucrema I0MyCKOB U ocaaok. O0Iue noyioxe-
HUSI, PAJBI JOITYCKOB M OCHOBHBIX OTKJIOHEHHMM. — M.: I31-BO cTanmapTos,1989.

5. beaxun .M. Jlontycku u mocaaku. — M.: MammHoctpoenue,1992.

89



COJIEPYKAHUE:

3ananue 1. Onpeznenenue 3J1€MEHTOB [NIaJKOTOLMIIMHAPUYECKOTOCOeIuHEHUST 4
3amanue 2. PacueT NCHOIHUTENBHBIX Pa3MEPOB pabOYNX KaTuOPOBAJIS
KOHTPOJISI TIAJKUXIMINHAPUIECKUXITIOBEPXHOCTEN 11

3ananue 3. BeiOOp yHUBEpCaIbHBIX CPEACTB U3MEPEHUH JeTaliel TJ1aIKoro

IHHIPUYECKOTOCOETUHEHUS 19
3ananue 4. Pacuer u BBIOOp NOCAIOKIIOIIMITHUKOBCKOIBXKEHUS 23
3ananue 5. Pacuer u BBIOOp NOCAOK IJISTHENOABUKHBIXCOECTUHEHUN 27

3aganue 6. PacyeT u BbIOOp MOCATOK TS TIAKUX HMJIMHAPUYECKUX
COCJIMHCHU U 34

33I[aHI/IC 7. OHpeI[GJ'IeHI/Ie BCPOSATHBIX 3a30POB K HATAT'OB B IICPCXOJHBIX

rocajiKax 42
3anganue 8. PacdyeT u BEIOOP MOCATO0K KOJICUIOAITAITHUKOBKAYCHUS 49
3ananue 9. Jlonycku U MOCaAKUIIITIOHOYHBIXCOCAMHECHMI 54
3aganue 10. JonmyCKu ¥ MOCaIKUIILIIALIEBBIXCOECAUMHEHUN 58

3aganue 11. Onpenenexnue 1EeMEHTOB COCTMHEHUS, COOMPAEMBIX METOJIOM
rpYINIOBOMB3aMMO3aMEHSIEMOCTH 64
3amanue 12. Pacuer miockuxpa3MepHBIXIICTICH 69

3ananue 13. Onpezaenenue BEpoOsSTHOTO MPOIIEHTa Opaka Mpu U3TOTOBJICHUH

Y BOCCTAHOBJICHUUCTAICH MAIINH 81
Pexomengyemasmutepatypa 89
[Ipunoxenus 91

90



IMPUJIOKEHU A

Ta6nuna 11 — Yucnossie 3Hauenus gomyckos (I'OCT 25346-89)

WuTepBan HOMU- KBanurer
HaJIbHBIX pa3Me-
OB, MM 01 0 1 2 3 4 5 6 7 8
CBBIIIIE hi(o} MKM
3 0,3 0,5 0,8 1,2 2 3 4 6 10 14
3 6 04 0,6 1 15 2,5 4 5 8 12 18
6 10 04 0,6 1 15 2,5 4 6 9 15 22
10 18 0,5 0,8 1,2 2 3 5 8 11 18 27
18 30 0,6 1 15 2,5 4 6 9 13 21 33
30 50 0,6 1 15 2,5 4 7 11 16 25 39
50 80 0,8 1,2 2 3 5 8 13 19 30 46
80 120 1 15 2,5 4 6 10 15 22 35 54
120 180 1,2 2 2,5 5 8 12 18 25 40 63
180 250 2 3 4,5 7 10 14 20 29 46 72
250 315 2,5 4 6 8 12 16 23 32 52 81
315 400 3 5 7 9 13 18 25 36 57 89
400 500 4 6 8 10 15 20 27 40 63 97
500 630 4,5 6 9 11 16 22 30 44 70 110
630 800 5 7 10 13 18 25 35 50 80 125
800 1000 5,5 8 11 15 21 29 40 56 90 140
[Tponomxenue Tadmuib: 111
WNHutepBan Ho- KBanurer
nnt 9 | 10| 1| 12| 13 14| 15| 16| 17| 18
pa3MepoB, MM
CBBIIIIE (o} MKM MM
3 25 40 60 0,0 | 0,14 | 0,25 | 0,40 | 0,60 | 1,00 | 1,40
3 6 30 48 75 0,12 | 0,18 | 0,30 | 0,48 | 0,75 | 1,20 | 1,80
6 10 36 58 90 0,15 | 0,22 | 0,36 | 0,58 | 0,90 | 1,50 | 2,20
10 18 43 70 110 | 0,18 | 0,27 | 043 | 0,70 | 1,10 | 1,80 | 2,70
18 30 52 84 130 | 0,21 | 0,33 | 0,52 | 0,84 | 1,30 | 2,10 | 3,30
30 50 62 100 160 | 0,25 | 0,39 | 0,62 | 1,00 | 1,60 | 250 | 3,90
50 80 74 120 190 | 0,30 | 0,46 | 0,74 | 1,20 | 1,90 | 3,00 | 4,60
80 120 87 140 220 | 0,35 | 0,54 | 0,87 | 1,40 | 2,20 | 3,50 | 5,40
120 180 100 160 250 | 0,40 | 063 | 1,00 | 1,60 | 2,50 | 4,00 | 6,30
180 250 115 185 290 | 046 | 0,72 | 1,15 | 1,85 | 2,90 | 4,60 | 7,20
250 315 130 210 320 | 052 | 0,81 | 1,30 | 2,10 | 3,20 | 5,20 | 8,10
315 400 140 230 360 | 057 | 0,89 | 1,40 | 2,30 | 3,60 | 570 | 8,90
400 500 155 250 400 | 0,63 | 0,97 | 155 | 250 | 4,00 | 6,30 | 9,70
500 630 175 280 440 | 0,70 | 1,10 | 1,75 | 2,80 | 4,40 | 7,00 | 11,00
630 800 200 320 500 | 0,80 | 1,25 | 2,00 | 3,20 | 5,00 | 8,00 | 12,50
800 1000 230 360 560 | 0,90 | 140 | 2,30 | 3,60 | 560 | 9,00 | 14,00
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Tabnuma [12 — YucnoBele 3HaUE€HUS OCHOBHBIX OTKJIOHEHHH oTBepcTuid, MkM (I'OCT

25346-89)
HNuTepBanst OCHOBHBIE OTKJIOHEHUS
Eiiﬁ?ﬁ‘ﬁé"ﬁ’;" AllB' | c|co| D | E|EF| E|Fe| G | H | J5°
CBBIIIIE o Huxnee orkinonenue El
3 6 +270 | +140 | +70 | +46 | +30 | +20 | +14 | +10 | +6 +4 0
6 10 +280 | +150 | 480 | +56 | +40 | +25 | +18 | +13 | +8 +5 0
12 1;' +290 | +150 | +95 - +50 | +32 - +16 - +6 0 _
&l
;2 gg +300 | +160 | +110 | - | +65 | +40 | - | +20 | - +7 (I
Il
30 40 | +310 | +170 | +120 x o
40 50 |+s20| +180 | #130| - | T8O 0| - | - 1490 =z
50 | 65 | +340| +190 | +140 z =
65 80 | +360 | +200 | +150| - | T100| *60 | - | #30 - | +10 ) O 2z
80 100 | +380 | +220 | +170 g 2
100 | 120 |+a10| w240 +180| ~ | M0 *72 | - |86 - (#1210 =
120 | 140 | +460 | +260 | +200 | - 5 2
140 | 160 | +520 | +280 | +210 +145| 485 | - | +43| - |[+14| 0 | g |
160 180 | +580 | +310 | +230 = o
180 200 | +660 | +340 | +240 | ~ ~
200 225 | +740 | +380 | +260 ) +170 | +100 - +50 - +15 0
225 250 | +820 | +420 | +280
[Tponomxenne Tadmuist [12
I/I OCHOBHBIG OTKJIOHCHUA
HTCPBAJIbI
HOMI/IHE.J'IBHBIX J | Kj | Mj | Nj | P 00 ZCJ
pA3MEpOB, MM JUUI KBaJIUTETOB
’ 6 7 | |zL08|CB.8|I[08|CB.8|z[08| CB.8| o 7
CBBIIIE | 11O Bepxnee orkinonenue ES
3 6 +5 +6 +10 | -1+A - —4+A 4 —8+A
6 10 +5 +8 +12 | —1+A - —6+A -6 —10+A S
O LMt e | 410 | 415 | 1ea| - | Al 7 | 12 s
14 18 B B B B 059
18 | 24 1 g | 412 | +20 | 24 SiA| -8 | -154a 2
24 30 - T I °
30 40 +10 +14 +24 2+A 9+A 9 17+A g i
40 50 - T T g =
50 65 S 2
65 30 +13 +18 +28 | —2+A - “11+A| =11 | —20+A E °§
80 | 100 s E
100 120 +16 | +22 | +34 | -3+A - —13+A| —13 | —23+A < g
120 | 140 =
140 | 160 | +18 | +26 | +41 | 3+A| - | -15+A| -15 | 27+A %
160 | 180 z
180 200 E
200 225 +22 +30 +47 | 4+A - —17+A | =17 | -31+A o
225 250
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[Tponomxenne TadauIbIl12

WHTepBasl OCHOBHBIE OTKJIOHEHHS
momunamereix [ P | R S| TJ U | v [ X ]| Y] Z]zA] zB] zC
pa3MepoB, MM JUISL KBQJIUTETOB CBBILIE 7-TO
CBbINIE | [0 Bepxuee orkinonenne ES
3 6 -12 | -15 | -19 - -23 - -28 - -35 | -42 | -50 | -80
6 10 | -15 | -19 | -23 - —28 - -34 - 42 | 52 | -67 | -97
10 14 - -40 - -50 | 64 | -90 | -130
14 18 | | | B| | B39 a5 - [ 0| 77 -108] 150
18 24 99 | o8| _35 - 41 | -47 | -54 | 63 | —73 | 98 | -136 | -188
24 30 -41 | 48 | b5 | -64 | -75 | -88 | -118| -160 | -218
30 40 o6 | 34| _a3 -48 | -60 | 68 | 80 | 94 | -112 | -148| -200 | -274
40 50 -54 | -70 | -81 | 97 | -114| -136 | —180 | -242 | -325
50 65 39 -41 | -53 | -66 | 87 | -102 | 122 | —144 | 172 | —226 | -300 | -405
65 80 -43 | -59 | -75 | -102 | -120 | -146 | -174 | -210 | —274 | -360 | -480
80 100 37 -51 | -71 | -91 | -124 | -146 | -178 | -214 | -258 | —335| -445 | -585
100 120 -54 | —79 | -104 | -144 | -172 | -210 | -254 | -310 | —400 | -525 | -690
120 140 -63 | -92 | -122 | -170 | —202 | —248 | —300 | —-365 | —-470 | -620 | -800
140 160 | 43 | 65 | -100 | -134 | —190 | —228 | —280 | —340 | -415 | -535| -700 | -900
160 180 —-68 | -108 | -146 | —210 | —252 | —-310 | —380 | —465 | —600 | -780 |-1000
180 200 —77 | -122 | -166 | —236 | —284 | —350 | 425 | -520 | —670 | -880 |-1150
200 225 | 50 | 80 | —130 | —180 | —258 | —310 | —385 | —470 | -575 | —740 | -960 |-1250
225 250 -84 | 140 | -196 | —284 | -340 | —425 | -520 | —-640 | —820 | -1050 |-1350
[Iponomxenne TadauibIl12
WHuTepBan A, MKM
pa3MepoB, MM JUTSI KBAJTUTETOB
cBhImEe | 1O 3 4 5 6 7 8
3 6 1 1,5 1 3 4 6
6 10 1 1,5 2 3 6 7
10 14
12 18 1 2 3 3 7 9
18 24
7 30 1,5 2 3 4 8 12
30 40
0 50 1,5 3 4 5 9 14
50 65
65 30 2 3 5 6 11 16
80 100
100 120 2 4 5 7 13 19
120 140
140 160 3 4 6 7 15 23
160 180
180 200
200 225 3 4 6 9 17 26
225 250

[pumeyanus: - — OCHOBHbIE OTKIOHEHHs 4 M B He TIpelyCMOTPEHBI TS pa3sMepoB MeHee | MM.
2 _ Jlnst moneit gomyckos ot JS7 0 JS11 HeueTHsle uncioBbie 3HaYeHus | T He MOryT GBITH OKPYIIICHBI 10 GIIIKaii-

IT
mIero MEHbIICTO HEYCTHOI'O YHCiia, YTOOBI npeacIbHbIC OTKJIOHCHUS +7 ObLTH BBIPAXXCHBI LICJIBIM YHUCIIOM MUKPO-

METpPOB.

¥ _ Jlnst onpe/ieNeHnst 3HaYeHHH OTKIOHEHHIT CIIe/yeT HCIIONB30BaTh BETHIMHBI A.
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Ta6numa 13 — YucnoBsle 3HaY€HUS OCHOBHBIX OTKJIOHCHHH BaioB, MkM (I"OCT25346-89)

WnTtepsansl OCHOBHBIC OTKJIOHCHHUS
HOMUHAJIBHBIX 1 1 )
pasmepos, mv | & b C cd d e ef f fg g h Js
cBbILLIE | IO Bepxnee oTkoHEHHE €5
3 |-270]-140| 60| 34 20| -14][-10] 6] 4] 210
3 6 | 270|-140| -70 | 46 | 30 | 20 |-14 | -10| -6 | 4 0
6 10 | 280 | -150 | -80 | -56 | 40 | 25 | -18 | -13 | -8 | -5 0
10 14 .
-290 | -150 | -95 — 50|32 | - |-16| - -6 0 £| ()
14 18 4=
18 24 | 300 | -160 | 110 - 65|40 | — | 20| — | =7 | O [ §
24 30 | g
30 40 | -310| -170 | -120 g 2
40 50 | 320 180 | -130| ~ | 0| D0 - 2B - 90 § o
50 65 | —340 | -190 | —140 c =
65 80 | 360 | —200| 150 | ~ | 00|00} - |80 - 11010 ; §
80 | 100 | —380 | 220 | 170 S X
100 | 120 | 410] —240| -180| ~ | 0| 2| - |36 - |2} 0 12 g
120 | 140 | 460 | —260 | —200 § =
140 | 160 [ -520| 280 | 210 | - |-145| -85 | — | 43| - |-14| 0 | g <
160 | 180 [ -580 | -310 [ 230 = &
180 | 200 | —660 | -340 | —240
200 | 225 | -740| 380 | 260 | — | -170|-100| — |-50| — | -15| O
225 | 250 | —820 | —420 | —280
[Tponomxkenne Tadaumbil3
OCHOBHBIE OTKJIOHEHUS
HNurepBansl i | K m | = | D | v | S
HOMHWHAJIBHBIX

pa3mMepoB, MM

Jlng kBanuTeToB

Su6| 7 | 8 |ordmo7|[mo3mce. 7

I[J'IH BCEX KBAJIMTCTOB

CBBIIIIC o HI/I)KHGG OTKJIOHCHHC ei
3 -2 -4 | -6 0 0 +2 +4 +6 +10 | +14
3 6 -2 —4 — +1 0 +4 +8 +12 | +15 | +19
6 10 -2 -5 — +1 0 +6 +10 | +15 | +19 | +23
10 14
14 18 -3 —6 — +1 0 +7 +12 | +18 | +23 | +28
18 24
57 30 —4 -8 — +2 0 +8 +15 | +22 | +28 | +35
30 40
20 0 -5 | -10 — +2 0 +9 +17 | +26 | +34 | +43
50 65 +41 | +53
65 30 —7 -12 — +2 0 +11 | +20 | +32 123 | 459
80 100 +51 | +71
100 120 -9 -15 — +3 0 +13 | +23 | +37 T54 | 479
120 140 +63 | +92
140 160 | -11 | -18 — +3 0 +15 | +27 | +43 | +65 | +100
160 180 +68 | +108
180 200 +77 | +122
200 2251 13 | 21 — +4 0 +17 | +31 | +50 | +80 | +130
225 250 +84 | +140
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[Tponomxenne Tadmuis 113

WHTepBasl OCHOBHBIEC OTKJIOHCHHUS
HOMHHAJIbHBIX t u v | X y z | za | zb | zc
pasMEpoB, MM Jlns Bcex KBAJIUTETOB
CBBIIIE | [0 Hmxuee oTkiionenue el
3 6 — +23 — +28 — +35 +42 +50 +80
6 10 — 28 — +34 — +42 +52 +67 +97
10 14 — +33 — +40 — +50 +64 +90 +130
14 18 — +39 +45 — +60 +77 +108 | +150
18 24 — +41 +47 +54 +63 +73 +98 +136 | +188
24 30 +41 +48 +55 +64 +75 +88 +118 | +160 | +218
30 40 +48 +60 +68 +80 +94 +112 | +148 | +200 | +274
40 50 +54 +70 +81 +97 +114 | +136 | +180 | +242 | +325
50 65 +66 +87 +102 +122 +144 | +172 | +226 +300 | +405
65 80 +75 +102 | +120 | +146 | +174 | +210 | +274 | +360 | +480
80 100 +91 +124 | +146 | +178 | +214 | +258 | 4335 | +445 | 4585
100 120 | +104 | +144 | +172 | 4210 | +254 | +310 | +400 | +525 | +690
120 140 | +122 | +170 | +202 | +248 | +300 | +365 | +470 | +620 | +800
140 160 | +134 | +190 | +228 +280 | +340 | +415 | +535 +700 | +900
160 180 | +146 | +210 | +252 +310 | +380 | +465 | +600 +780 | +1000
180 200 | +166 | +236 | +284 | +350 | +425 | +520 | +670 +880 | +1150
200 225 | +180 | +258 | +310 | +385 | +470 | +575 | 4740 | +960 | +1250
225 250 | +196 | +284 | +340 +425 +520 | +640 | +820 | +1050 | +1350

[pumeyanus: - OCHOBHbIE OTKIOHEHHMS @ 1 D He MPeayCMOTPEHBI I pa3MepoB MeHee 1 MM.
2 Jlnst roJeit omycKoB oT jS7 10 js11 HeueTHsIe unciIoBbIe 3HaYeHHs | T MOTYT GBITh OKPYTJICHBI 10 OiTHsKaiiiie-
IO MEHBIIETO YEeTHOTO YUCIIa, YTOOBI MPeJeIbHbIC OTKIOHEHHS ObLIH BBIPAXKCHBI IIEIBIM YHCIOM MHUKPOMETPOB.

Tabmuna [14 — [TapameTpsl IEpOXOBATOCTH B 3aBUCUMOCTH OT JIOIIYCKOB pa3Mepa U (opMbl

ITpu nomycke popmel 7B IpOLEHTaX OT AOIycKa pasmepa | T

[TapameTpsI IEpOXOBATOCTH

A = 60% (HopManbHasi TOYHOCTH) Ra <0,05IT Rz =0,2IT
B =40% (noBbllIeHHAs TOYHOCTD ) Ra <0,0251T Rz =0,1IT
C = 25% (BBICOKasi TOUHOCTBD) Ra<0,012IT Rz =0,05IT
D <25% (0co60 BeICOKast TOUHOCTH ) Ra=0,157, Rz = 0,67y

Ta6nuna I15 - Yucnossle 3HaueHus mapamerpos mrepoxoBatoct, MkM (I'OCT 2789-73%)

RZ| Rmax RZ, Rmax, Ra Ra

- 1000 100 10,0 1,0 0,100 - 0,010

- 800 80 8,0 0,80 0,080 - 0,008

- 630 63 6,3 0,63 0,063 - -

- 500 50 5,0 0,50 0,050 - -

- [400 40 4,0 0,40 0,040 - -

- 320 32 3,2 0,32 0,032 - -

- 250 25 2,5 0,25 0,025 - -

- 200 20 2,0 0,20 - 0,020 -
1600 160 16 1,6 0,16 - 0,016 -
1250 125 12,5 1,25 0,125 - 0,012 -

HpHMeanHe: 3Ha4YCHUA, O6Be)IeHHI)IC paMKaMu, ABJIAIOTCA IMPEANOYTUTCIIBHBIMU ITPU HOPMUPOBAHNUHU ITapaMeETpa
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Tabmuma I16 - Jlomycku (MKM) IMTaikux pabodnx KaauOpoB JUIsl OTBEPCTUM U BaJIOB C

pasmepamu 10 500 mm (I'OCT 24853-81)
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[Ipopomxenne Tadmuibl [16

1 2 13 14 [5 J6 [7 |8 19 w0 [z [z [z |1z |5
72, | 10 | 12 | 14 | 16 | 19 | 22 | 25 | 28 | 32 | 45 | 50 | 65 | 70

v | 0] 0 0] 0] 0] 0] 0|0 0] 15]2]3] 3
a4 5 6 8| 9|11 131518 2|28 B 27
Ho | - | - | 4 | 5| 6| 7 | 8 |10 12| 14| 16| 18 | 20
771 | 20 | 24 | 28 | 32 | 36 | 42 | 48 | 54 | 60 | 80 | 90 | 100 | 110

v | 0] 0|0 0] 0] 0] 0| 0|0 25| 3] 4] 55
B0 1215 18| 21 | 25 | 30 | 35 | 40 | 46 | 52 | 57 | 63
Ho | - | - | 9 | 11 | 13 | 16 | 19 | 22 | 25 | 29 | 32 | 36 | 40
Z:Z, | 20 | 24 | 28 | 32 | 36 | 42 | 48 | 54 | 60 | 100 | 110 | 125 | 145

v | 0] 0] 0] 0] 0] 0] 0| 0] 0 45]5]70] %

Y Iam 10 [ 12 [ 15 [ 18 | 21 | 25 | 30 | 35 | 40 | 46 | 52 | 57 | 63
Ho | - | - | 9 | 11 | 13| 16 | 19| 2 | 25 | 20 | 32 | 36 | 40
7:Z, | 40 | 48 | 56 | 64 | 72 | 80 | 90 | 100 | 110 | 170 | 190 | 210 | 240

v | 0 0|0 0] 0] 0] 0| 0] 070 9 |110] 140
D10 [ 1215 [ 18| 21 | 25 | 30 | 35 | 40 | 46 | 52 | 57 | 63
Ho | - | - | 9 | 11| 13| 16 | 19 | 22 | 25 | 29 | 32 | 36 | 40
Z:Z, | 40 | 48 | 56 | 64 | 72 | 80 | 90 | 100 | 110 | 210 | 240 | 280 | 320

Wi wwlol ol o] o] o] o] o] o] o]110]140] 180 220
| HiHi |10 | 12 [ 15 | 18 | 21 | 25 | 30 | 35 | 40 | 46 | 52 | 57 | 63
Ho | - | - | 9 | 11| 13 | 16 | 19 | 22 | 25 | 29 | 32 | 36 | 40

Tabmuua 17 - Jomyckaemsie morpenrnoctu uzmepenuii d (FOCT 8.051-81)

I[OHYCKaeMLIe MOrpeIIHOCTHU (MKM) IMpU U3MECPCHUAX JIMHEMHBIX pa3MEpoB

Homunansasie 110 KBATHTETAM

Pa3MEPBI, MM 2 3 4 5 6 7 8 9
TTo 3 04 08 1,0 14 1,8 3,0 3,0 6,0
Cp.3 106 06 1,0 14 1,6 2,0 3,0 4,0 8,0
Cs. 6 710 10 06 1,0 14 2.0 2,0 4,0 5,0 9,0
Cs. 10 10 18 08 1,2 16 2.8 3,0 5,0 7.0 10
Cs. 18 10 30 1,0 1,4 2.0 3,0 4,0 6,0 8,0 12
Cs. 30 110 50 1,0 1,4 24 4.0 5,0 7.0 10 16
Cs. 50 110 80 1,2 1,8 28 4.0 5,0 9,0 12 18
Cs. 80 10 120 1,6 2,0 3.0 5,0 6,0 10 12 20
Cp. 12010 180 | 20 2.8 40 6,0 7.0 12 16 30
Cp. 18010250 | 28 4,0 50 7.0 8,0 12 18 30
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[Tponomkenne Tadmuisr [17

HoMUHALLHELS Jomyckaemble MOTPEIIHOCTH (MKM) MTPU U3MEPEHUAX JIUHEHHBIX pa3MepoB
I10 KBAJIUTCTaM

PA3MEPRL, MM 10 11 12 13 14 15 16 17
Tlo 3 8 12 20 30 50 80 120 | 200
Cg.3 10 6 10 16 30 40 60 100 160 | 240
Cs. 6 710 10 12 18 30 50 80 120 200 | 300
Cs. 10 10 18 14 30 40 60 90 140 240 | 380
Cg. 18 110 30 18 30 50 70 120 180 280 | 440
Cs. 30 110 50 20 40 50 80 140 | 200 | 320 | 500
Cs. 50 110 80 30 40 60 100 160 | 240 | 400 | 600
Cs. 80 10 120 30 50 70 120 180 | 280 | 440 | 700
Cs. 120 10 180 | 40 50 80 140 200 | 320 | 500 | 800

Cs. 180 10250 | 40 60 100 160 240 | 380 600 | 1000

Tabnuna I18 -IIpeaenbHble MOTPEMIHOCTH HEKOTOPBIX CPEICTB U3MEPEHUM JTMHENHBIX Be-
auaud (A lim), Mkm

NHTepBansl pazmepos
HaumenoBanue cpencraa - o “ S Q R 02 S R
WU3MEPECHUS N ik . — = = I « o
slals|d|g|ale]|e]s
- — — — S
1 2 3 4 5 6 7 8 9 10
[ITaHT€eHIIMPKYIb C OTCYETOM
1o HoHuycy 0,1 Mm
MIPY U3MEPEHUU OTBEPCTHIMA 200 | 200 | 250 | 250 | 250 | 300 | 300 | 300 | 300
IIpU U3MEPEHUH BaJIOB 150 | 150 | 200 | 200 | 200 | 200 | 200 | 200 | 200
[IITaHreHIPKYJIb C OTCYETOM
o HoHuycy 0,05 Mm:
NP U3MEPEHUSIX BAIOB 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
MIPY U3MEPEHUSX OTBEPCTHIA 150 | 150 | 200 | 200 | 200 | 200 | 200 | 200 | 200
[ITaHT€eHIIMPKYIb C OTCYETOM
o HoHuycy 0,1 mm:
MIPU U3MEPEHUSX BaJIOB 150 | 150 | 200 | 200 | 200 | 200 | 200 | 200 | 250
MIPHU U3MEPEHUSX OTBEPCTUI 200 | 200 | 250 | 250 | 250 | 300 | 300 | 300 | 300
Hlrasrenrayoromep ¢ otetie | 455 | 109 | 150 | 150 | 150 | 150 | 150 | 150 | 150
ToM 110 HoHuycy 0,05 Mm
Muxkpomerp Thna MK
B pyKax 5 10 10 15 15 15 | 20 20 | 25
B CTOMKE 5 5 10 10 | 10 10 10 10 | 15
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[Ipopomxenue Tadmuubl 18

1 2 3 4 3) 6 7 8 9 10
MuxkpomeTp pbruaxkubiid Tuna MP
ninu MPU ¢ orcuerom 0,002 MM
B pyKax 4 6 10 10 15 15 20 20 25
B CTOMKE 3 4 5 6 10 10 10 10 10
HytpomMep mukpomerpudeckuit
tuna HM (mrtuxmac), Hactpo- - - 15 15 20 20 20 20 20
€HHBII 110 YCTAHOBOYHOHN Mepe
I'my6uHoMep  MUKpoOMeTpHue-
ckuii I'M, HacTpOeHHBIN 10
KOHIICBBIM ME€paM 5 5 5 5 - - - - -
YCTaHOBOYHOMMEpPE 5 5 10 10 - - - - -
[Tponomxenne Tabauubl18
WNuTtepBansl pasmepoB
Haumenosanue cpencrsa 0 o o o o 3
) o) S — A e o N —
U3MEpEeHUs : : : : : : : : :
sl ]|s
1 2 3 4 5 6 7 8 9 10
WNunukaropHas ckoba ¢ orcye-
toM 0,01 MM
B pyKax 15 15 15 15 15 15 20 20 20
B CTOIKe 10 10 10 10 10 10 10 10 10
Prruaknas ckoba ¢ 11eHoi Jie-
nenus 0,002 mm (+ 0,14)
B pyKax 4 4 4 4 4 4 10 20 20
B CTOMKE 4 4 4 4 4 4 5 5 10
Muxkatop tuna UMI'TI ¢ nenou
JIeJIEHUs, MM
0,001 (0,05 mm) 12 | 15|15 15| 15| 15| 15| 15| 15
0,001 (= 0,005 mm) 151515 | 15| 15| 15| 15| 15| 20
Mukpomep tuna UI' ¢ nenon
NEJICHUsS, MM
0,001 (0,05 mm) 10|10} 10| 10| 10| 10| 10| 10| 10
0,002 (= 0,1 mm) 4 4 4 4 4 4 4 4 5
Muxkpoxkarop tuna UI'TI ¢ nenon
JIEJIEHUS, MM
0,001 (( 0,03 mm) 05(05|10| 10} 10| 10| 10| 10| 1,0
0,002 (0,06 mm) 10 10| 10| 20 | 20| 20| 20 | 20 | 20
Onrtumetp (£ 0,1)
¢ uenoii gemenusa 0,001 mm o6 | 06 | 06| 08| 08| 0,8 10| 12 | 14
¢ uenoii geaenusa 0,0001mm 0,25 025|025 03] 03] 03]03]| 04| 04
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[Mponomxenne Tadbmuibl 18

1

7

8

9

10

NuaukatopHblii HyTpoMEp € U3-
MEpPUTEJIbHOM TOJIOBKOM C LIEHOU
nenenus 0,01 mm npu pabore Ha
HOpMHUpyeMoM yuacTtke 0,1 mm
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10

10

10

10

15

15

15

WNHIuKaTOpHBIM HYTpOMED C M3
MEPUTEIBHON T'OJIOBKOM C LIEHOY
nenenus 0,001 wim 0,002 mm npu
pabore B rpanunax ydactka 0,1

4,5

4,5

4,5

5,5

5,5

6,5

6,5

7,5

Ontumerp ¢ 1EHOM JieneHust
0,001 mm (£ 0,06)pu u3mepe-
HHUM OTBEPCTUH

0,4

0,4

0,4

0,6

0,6

0,6

0,8

1,0

1,2

MuKpocKon HHCTPYMEHTAIbHBIH
MMU

2,5

2,5

3,5

3,5

3,5

4,0

4,0

Tabmuna I19 — [llepoxoBaToCTh NOBEPXHOCTH U SKOHOMHUYECKAsi TOUHOCTb IIPU Pa3Ivy-

HBIX MCTOJaXx O6pa6OTKI/I pPE3aHNCM

Meroasl 00paboTKH [lTepoxoBatocTh Ksanurerst ECHII
[peABAPUTEIILHOE Rz 40...320 11
ToueHue YHCTOBOE Ra 1,25... Rz 40 9,10
TOHKOE Ra 0,63 6...8
IpeIBapUTEIILHOE Ra2,5... Rz 40 11
Hmifﬁzifme Kpyrioe I rosoe Ra0,63...1,25 9. 10
TOHKOE Ra0,16...0,32 6...10
peBapUTEIbHOE Rz 40...80 12, 13
dpesepoBanue 4HCTOBOE Ra25...Rz 20 11
TOHKOE Ra 0,63...1,25 9,10
npeBapUTEILHOE Rz 40...320 12,13
Crporanue YHCTOBOE Ra1,25... Rz 20 11...13
TOHKOE Ra 0,63...1,25 9,10
Csepienue Rz 20...80 11...13
3eHKepOBaHUE Ra2,5... Rz 40 11...13
HOpMAIbHOE Ra2,5... Rz 20 9,10
Pa3BepTbiBanue YHCTOBOE Ra 0,63...2,5 6...8
TOHKOE Ra 0,32...0,63 5...8
[IporsruBanue Ra0,16...2,5 6...10
[Tputupka Ra 0,01...1,25 5...8
XOHMHTOBaHUE Ra 0,02...0,32 5...8
CynepdunaummpoBanue Ra 0,01...0,32
[TonmupoBanue Ra 0,04...1,25
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Ta6mmua I110 - 3a30psl MOCagOK B CUCTEME OTBEPCTHUS

3a30pbl (MKM) IOCAJJOK B CUCTEME OTBEPCTHS IPU AMAMETPaX, MM
ITocanxu |3a3opsl| c¢B.3 | ¢B.6 | cB.10 | cB.18 | ¢B.30 | ¢B.50 | cB. 80 | cB.120 |cB.180 |cB.250
no6 | 1o10] mo 18| no 30| mo 50| mo 80 | mo 120 mo 180 | mo 250 | mo 315

1 2 3 4 5 6 7 8 9 10 11 12
He6 min 4 5 6 7 9 10 12 14 15 17
g5 max 17 20 25 29 36 42 49 57 64 72
H7 min 4 5 6 7 9 10 12 14 15 17
g6 max 24 29 35 41 50 59 69 79 90 101
H6 min 10 13 16 20 25 30 36 43 50 56
f6 max 26 31 38 46 S7 68 80 93 108 120
H7 min 10 13 16 20 25 30 36 43 50 56
f7 max 34 43 52 62 75 90 106 123 142 160
H8 min 10 13 16 20 25 30 36 43 50 56
f7 max 40 50 61 74 89 106 125 146 168 189
H8 min 10 13 16 20 25 30 36 43 50 56
f8 max 46 57 70 86 103 122 144 169 194 218
H9 min 10 13 16 20 25 30 36 43 50 56
f8 max 58 71 86 105 126 150 177 206 237 267
H7 min 20 25 32 40 50 60 72 85 100 110
e7 max 44 55 68 82 100 120 142 165 192 214
H7 min 20 25 32 40 50 60 72 85 100 110
e8 max 50 62 7 94 114 136 161 188 218 243
H8 min 20 25 32 40 50 60 72 85 100 110
es max 56 69 86 106 128 152 180 211 244 272
H8 min 20 25 32 40 50 60 72 85 100 110
o9 max 68 83 102 125 151 180 213 248 287 321
H9 min 20 25 32 40 50 60 72 85 100 110
es max 68 83 102 125 151 180 213 248 287 321
H9 min 10 13 16 20 25 30 36 43 50 56
f9 max 70 85 102 124 149 178 210 243 280 316
H7 min 30 40 50 65 80 100 120 145 170 190
ds max 60 77 95 119 144 176 209 248 288 323
H3 min 30 40 50 65 80 100 120 145 170 190
ds max 66 84 104 131 158 192 228 271 314 352
H9 min 20 25 32 40 50 60 72 85 100 110
e9 max 80 97 118 144 174 208 246 285 330 370
H8 min 30 40 50 65 80 100 120 145 170 190
do max 78 98 120 150 181 220 261 308 367 401
H9 min 30 40 50 65 80 110 120 145 170 190
do max 90 112 136 169 204 248 294 345 400 450
H10 min 30 40 50 65 80 100 120 145 170 190
d10 max 126 156 190 233 280 340 400 465 540 610
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Tabmuua I111 - 3naueHuss MoayIst IpoaOJIbHON yripyrocTu E u kosddunmenta [lyaccona

p (mpu Temnepatype 20° C)

Monyinb ynpyroctu Koadpduunent

Marepuan E, Mlla ITyaccona, u
Cranb (1,86 —2,1)-10° 0,25-0,33
UyryH cepblii (0,78 — 1,47)-10° 0,23-0,27
UyryH cepblit MOAU(DUIUPOBAHHBIIHI (1,2-1,6)-10° 0,23-0,27
Menp TeXHUYECKAst (1,08 — 1,3)'105 0,28 - 0,34
BpoH3a OIOBSHHAS (0,74 - 1,22)-10° 0,32-0,35
bpon3a 6e30510BsiHHAs (1,02 - 1,2) 10° 0,32 - 0,35
JlaTyHb aJFOMUHUEBAs (0,98 — 1,08)- 10° 0,32-0,34
AJIFOMAHHUEBBIE CILIABEI (0,69 —0,705)- 10° 0,33

Ta6mmna I112 - Hatsiru mocazok B cUCTEME OTBEPCTHS

Hatsru (MkM) ocaziok B cCUCTEME OTBEPCTHS MPU AMAMETPaX, MM
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18
59

23| 29| 36 52
72| 78|93 101|117

N
~

60
125

68| 76| 84
133] 151|159

94
169

H7 |min] 7| 8
s7 | max| 31| 38

AP
=)
AP
o o

g1 -
[op I

18
68

23 29| 36| 44| 52
83| 89 |106|114(132

60
140

68| 76| 84
148/ 168|176

94
186

H7 Imin| -] -] - | -
t6 |max| - | - | - | -

29
70

36| 45| 56| 69 | 82
85| 94 |113|126|147

94
159

106|120|134
171|195/ 209

150
225

H7 | min]11| 13| 15| 15
u7 |max]35|43|51|51

20
62

45
95

57| 72| 89|109(130
1171132]159|179| 210

150
230

170{190|212
250| 282|304

238
303

H8|min] 1| 1] 1|1
s7 |max| 31| 38| 46| 46

56

68

83 | 89 106|114|132

37
140

451 50 | 58

148|168|176

68
186
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[Tponomkenne Tadmuirsr [112

1 | 2 |3]4|5]|]6]|7]8]9]10]11(12|13|14]15]16|17|18|19]| 20

H8 min| 5| 6| 6| 6| 8|15/ 21|31|41|56| 70| 90|107/127{147|164|186| 212
ug | max|41|50|60|60| 74| 81| 99|109|133|148|1/8|198|233|253|273|308|330| 356

H8 | min| 10| 12| 13| 18| 21| 31| 41| 58| 76 |100|124|156|185/217|247,278|313| 353
x8 |max| 46|56 | 67| 72| 87| 97|119(136|168|192|232|264|311|343|373|422|457| 497

H8 | min| 17| 20 | 23 | 33| 40| 55| 73| 97 | 126|164|204|256|302| 352|402/ 448|503| 568
78 | max| 53|64 | 77| 87|106/121|151|175|218|256|312|364|428|478|528|592|647| 712

Ta6mumna 113 - 3Hayenus equHuUI qomycka I 1uist pa3mepos 10 400 Mm

I CBbl11IE - 10

HTCPBAJIBI pa3-

Mep - Mﬁ ] 3] 6 ] 10 18] 30| 50 | 80 | 120 | 180 | 250 | 315
poB, 3 6 10 18 30 50 80 | 120 | 180 | 250 | 315 | 400

Emaunna ponye- 1 o ce | 0231 090 | 1,08 | 1,31 | 1.56 | 1.86 | 217 | 2,52 | 2.89 | 3.22 | 354
Ka i, MKM

Tabnuna [114 - 3nauenus uyncia equHUI gonycka st kBanuteroB ECII

Kpanurer 3 |14|5]| 6 7 8 9 10| 11 12 13 14 15 16

Hucno equmni | 37\ 5| 7 10| 16| 25| 40| 64| 100 | 160 | 250 | 400 | 640 | 1000
nomycka K

Tab6muna I115 - 3nauenue (byHKuI/II/I(D(x) - ::je —%zldt
. 272'0
t 0 1 2 3 4 5 6 7 8 9
1 2 3 4 5 6 7 8 9 10 11

0,0 | 0,000 | 0,0040 | 0,0080 | 0,0120 | 0,0160 | 0,0199 | 0,0239 | 0,0279 | 0,0319 | 0,0359

0,1 | 0398 | 0438 | 0478 | 0517 | 0557 | 0596 | 0636 | 0675 | 0714 | 0753

0,2 | 0793 | 0832 | 0871 | 0910 | 0948 | 0987 | 1026 | 1064 | 1103 | 1141

0,3 | 1179 | 1217 | 1255 | 1293 | 1331 | 1368 | 1406 | 1443 | 1480 | 1517

04 | 1554 | 1591 | 1628 | 1664 | 1700 | 1736 | 1772 | 1808 | 1844 | 1879

0,5 | 1915 | 1950 | 1985 | 2019 | 2054 | 2088 | 2123 | 2157 | 2190 | 2224

0,6 | 2257 | 2291 | 2324 | 2357 | 2389 | 2422 | 2454 | 2486 | 2517 | 2549

0,7 | 2580 | 2611 | 2642 | 2673 | 2703 | 2734 | 2764 | 2794 | 2823 | 2852

0,8 | 2881 | 2910 | 2939 | 2967 | 2995 | 3023 | 3051 | 3078 | 3106 | 3133

0,9 | 3159 | 3186 | 3212 | 3238 | 3264 | 3289 | 3315 | 3340 | 3365 | 3389

1,0 | 3413 | 3438 | 3461 | 3485 | 3508 | 3531 | 3554 | 3577 | 3599 | 3621

1,1 | 3643 | 3665 | 3686 | 3708 | 3729 | 3749 | 3770 | 3790 | 3810 | 3830

1,2 | 3849 | 3869 | 3888 | 3907 | 3925 | 3944 | 3962 | 3980 | 3997 | 4015

1,3 | 4032 | 4049 | 4066 | 4082 | 4099 | 4115 | 4131 | 4147 | 4162 | 4177

1,4 | 4192 | 4207 | 4222 | 4236 | 4251 | 4265 | 4279 | 4292 | 4306 | 4319

1,5 | 4332 | 4345 | 4357 | 4370 | 4382 | 4394 | 4406 | 4418 | 4429 | 4441

1,6 | 4452 | 4463 | 4474 | 4484 | 4495 | 4505 | 4515 | 4525 | 4535 | 4545
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[Tponomxkenne Tadmuisr [115

1 2 3 4 5 6 7 8 9 10 11
1,7 | 4554 | 4564 | 4573 | 4582 | 4591 | 4599 | 4608 | 4616 | 4625 | 4633
1,8 | 4641 | 4649 | 4656 | 4664 | 4671 | 4678 | 4686 | 4693 | 4699 | 4706
19 | 4713 | 4719 | 4726 | 4732 | 4738 | 4744 | 4750 | 4756 | 4761 | 4767
2,0 | 4772 | 4778 | 4783 | 4788 | 4793 | 4798 | 4803 | 4808 | 4813 | 4817
2,1 | 4821 | 4826 | 4830 | 4834 | 4838 | 4842 | 4846 | 4850 | 4854 | 4857
2,2 | 4861 | 4864 | 4868 | 4871 | 4874 | 4878 | 4881 | 4884 | 4887 | 4890
2,3 | 4893 | 4896 | 4898 | 4901 | 4904 | 4906 | 4909 | 4911 | 4913 | 4916
2,4 | 4918 | 4920 | 4922 | 4925 | 4927 | 4929 | 4931 | 4932 | 4934 | 4936
2,5 | 4938 | 4940 | 4941 | 4943 | 4945 | 4946 | 4948 | 4949 | 4951 | 4952
2,6 | 4953 | 4955 | 4956 | 4957 | 4959 | 4960 | 4961 | 4962 | 4963 | 4964
2,7 | 4965 | 4966 | 4967 | 4968 | 4969 | 4970 | 4971 | 4972 | 4973 | 4974
2,8 | 4974 | 4975 | 4976 | 4977 | 4977 | 4978 | 4979 | 4979 | 4980 | 4981
2,9 | 4981 | 4982 | 4982 | 4983 | 4984 | 4984 | 4985 | 4985 | 4986 | 4886
3,0 | 4986
35 | 4998
4,0 | 4999

Tabnuua I116 - HopmanbHble rabapuTHble pa3Mepbl (MM) HEKOTOPBIX paJualIbHbIX OJHO-
pannbix mapukonomunHukoB (TOCT 3478-2012)

YenosHoe 060- Bnyrpennuii Hapyxnsbiii qua- | lupuna konbua | KoopauHaTsl
3HAYCHUE MO~ nuamerp d metp D B (acox r
HIIUITHHUKA
Jlerkas cepus
1 2 3 4 >
204 20 47 14 15
205 25 52 15 15
206 30 62 16 L5
207 35 72 17 2,0
208 40 80 18 2,0
209 45 85 19 2,0
210 50 90 20 2,0
211 55 100 21 2,5
212 60 110 22 2,5
213 65 120 23 2,5
214 70 125 24 2,5
215 75 130 25 2,5
216 80 140 26 30
217 85 150 28 30
218 90 160 30 3,0
219 95 170 32 3,5
220 100 180 34 3,5
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[Tponomxenne Tadbmuiet [116

1 2 3 4 5
Cpennsisi cepus
300 10 35 11 1,0
301 12 37 12 1,5
302 15 42 13 1,5
303 17 47 14 1,5
304 20 52 15 2,0
305 25 62 17 2,0
306 30 72 19 2,0
307 35 80 21 2,5
308 40 90 23 2,5
309 45 100 25 2,5
310 50 110 27 3,0
311 55 120 29 3,0
312 60 130 31 3,5
313 65 140 33 3,5
314 70 150 35 3,5
315 75 160 37 3,5
316 80 170 39 3,5
317 85 180 41 4
318 90 190 43 4
319 95 200 45 4
320 100 215 47 4
Tsoxenas cepust

403 17 62 17 2,0
405 25 80 21 2,5
406 30 90 23 2,5
407 35 100 25 2,5
408 40 110 27 3,0
409 45 120 29 3,0
410 50 130 31 3,5
411 55 140 33 3,5
412 60 150 35 3,5
413 65 160 37 3,5
414 70 180 42 4,0
416 80 200 48 4,0
417 85 210 52 5,0
418 90 225 54 5)
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Tabmuma [117 - Jlomyckaembie ”HTEHCHBHOCTH HAarpy30K Ha MOCAI0YHBIX TTOBEPXHO-

CTSIX BaJIOB M KOPITYCOB IIPU LUPKYJISALUOHHOM HATPY>KEHUU

Buytpennuii nuametp
MOAIIMITHAKA d, MM

Jomyckaembie 3HaueHus: Pr, kH/M, ipu moste gomycka Bana

noamunHuka D,MMm

CBBIIIIC hi (o) Js6; js5 k5; k6 m5; m6 n5; n6
18 80 1o 300 300 - 1400 1400 - 1600 1600 - 3000
80 180 1o 600 600 - 2000 2000 - 2500 2500 - 4000
180 360 1o 700 700 - 3000 3000 - 3500 3500 - 6000
360 630 10 900 900 - 3500 3500 - 5400 5400 - 8000

Hapyxubiiinnamerp

Jonyckaembie 3HaueHus Pr, kH/M, npu nosne nomycka oTBepcTust

CBBIIIIE 1o K6; K7 M6; M7 N6; N7 P7
50 180 1o 800 800 - 1000 1000 - 1300 1300 - 2500
180 360 1o 1000 1000 - 1500 1500 - 2000 2000 - 3300
360 630 1o 1200 1200 - 2000 2000 - 2600 2600 - 4000
630 1600 1o 1600 1600 - 2500 2500 - 3500 3500 - 5500

Tabnuna I118 - Pekomenayemsble 1oJist JOMYCKOB BAJIOB U OTBEPCTHI KOPIYCOB IO

INOAIIHUITHUKHU KaYCHUA IIPU MCCTHOM HAIrpy>XCHHUH KOJICI]

Twun nommmnHanka

HomMmuuansHbI

[Tone nomycka

OTBEPCTHSI B KOPITyCe

JIUaMeTp, MM BaJIOB (OCeif) HEpa3beM-
pa3beMHOM
HOM
Harpy3ska criokoiiHast Wi ¢ yMEpPEHHBIMU TOTYKaMHU M BUOpaIei,
neperpyska 1o 150 %
Ho 80 h5, h6,95 H6, H7
Bce THIbI, KpOME IIITaMITO- Cs. 80 n10 260 g6, 16, js6 H6, H7,
BAHHBIX UT'OJIbYATHIX Cs. 260 no 500 6, 56 G6, G7 H8"
Cs. 500 110 1600 ’
Harpy3ka ¢ ynapamu u Bubparuei, neperpyska a0 300 %
Bce tumnsl, kpome mrammo- Mo 80 JS6, JS7
h5, hé
BAHHBIX UTOJIBYATHIX U PO- Cg. 80 110 260 356, JS7
JINKOBBIX KOHUYECKUX JABYX- CB. 260 10 500 & o6 H6, H7 ’
PAIHBIX Cs. 500 o 1600 929

* o
- IPUMCEHATH IPU YaCTOTC BpALLICHUS HE 6oinee 60% ot NpeaAcIbHO AJOIMYCTUMOU.
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Tabmuma I119 - OTKIOHEHUS TPUCOSTUHUTETBHBIX TUAMETPOB PATUATBHBIX MTAPUKOBBIX
moamunHuKoB Kadenus 0 kimacca Tounoctu ['OCT 520-2002 (MCO 492-94, NCO 199-97)

OTKJIOHEHUSI BHYTPEHHETO OTKJIOHEHUS Ha-
NHTtepBansl HOMHU- HNHuTtepBanbl HOMHU-
JuaMeTpa NOJIIUITHUKA, pYy’KHOrouamerpa
HaJIbHBIX JUaMeET- HaJIbHBIX JUAMET-
MKM MOALIMITHUKA,MKM
pOB, MM pOB, MM
BEpXHEE HUYKHEE BEpXHEE | HUXKHEE
CBBIIIIE hi () CBBIILIE 10
10 18 0 -8 - 18 0 -8
18 30 0 -10 18 30 0 -9
30 50 0 -12 30 50 0 -11
50 80 0 -15 50 80 0 -13
80 120 0 -20 80 120 0 -15
120 180 0 -25 120 150 0 -18
180 250 0 -30 150 180 0 -25
250 315 0 -35 180 250 0 -30
315 400 0 -40 250 315 0 -35
400 500 0 -45 315 400 0 -40
400 500 0 -45

Tabmuma 120 — [llepoxoBaToCTh MOCAI0YHBIX TOBEPXHOCTEN BaJIOB U OTBEPCTUH KOPITY-

coB noj moamunHuky kauenus (mo FOCT 3325-85)

[TapameTp 1mIepoxoBaToOCTH, MKM, HE OoJiee s
IMocamouHbIe Knaccrr HOMHHAJIIFHBIX TUaMETPOB MOAIITUITHUKOB
TOYHOCTH
MMOBEPXHOCTH 1o 80 MM cB. 80 1o 500 MM ¢B. 500 mo 2500
[IOAIINAITHUKOB
Ra Rz
0 1,25 2,50 (5,0) 20,0
Banos 6us 0,63 1,25 2,5 -
4 0,32 0,63 - -
2 0,16 0,32 - -
o . 0 1,25 2,50 (5,0) 20,0
KOTBEPE(T)PBM 6.5u4 0,63 1,25 2,5 3
Py 2 0,32 0,63 i i

HpI/IMC‘IaHI/ICZ B CKOOKax YKa3aHbl 3HAYCHUS ITapaMeTpa IMEepPOX0OBATOCTHU Ra, MNPUMEHCHHE KOTOPOI'O B 3THUX

CllydasaXx MEHEC MPCAIOYTUTCIIBHO
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Tabmuma [121 — Jomycku ¢popMBbI M TIOCATIOYHBIX MECT BAJIOB IO TTOAIIUITHUKH KaueHUS

(TOCT 3325-85)

NurtepBanbsl HOMU-

Jlonycku (opMBbI IOCATOYHOM MOBEPXHOCTH, MKM, He Ooiiee

JIOIYCK KPYTJIO-

JIOTyCK Tpodu-

AO0IYCK HCTIOCTOAHCTBA AUaMCTpa

JI1 IIpOJ0JIBHOIO

B [IOIIEPEYHOM

B MPOJOJIBHOM

HM;E?’;?&;MGT_ o CCUCHUA CEYECHUU CEYECHUU
KJIACCHI TOYHOCTH TTOIIIUITHUKOB

0,6] 54 2 10,6] 54 2 10,654 2 10,654 2

ot 0,6 10 2,5 15/07|04|1507 043014 ,08|30)|14)|08
ot 2,5 no 3,0 15/07|04|1507 043014 ,08|30)|14)|08
ot 3,0 no 6,0 20, 08|05(20|08|05|40 |16 |10 40|16 | 10
ot 6,0 1o 10 251101052510 |05|50|20)| 10 501|20]| 10
ot 10 1o 18 3011306 |35|13|06|60]26]| 12|60 26|12
ot 18 m10 30 3511508351306 |70|30|16 | 70| 30|16
ot 30 1o 50 401 20|10 40|20|10| 80| 40| 20| 80|40 | 20
ot 50 10 80 5012010 |50| 20| 10| 10 | 40| 20| 10 | 40| 2,0
ot 80 10 120 60| 25|12 60| 25| 12| 12 | 50| 24 | 12 | 50 | 24
ot 120 no 180 6030|1560 | 25|12 | 12 | 60| 3,0 | 12 | 6,0 | 3,0
ot 180 mo0 250 7035|147 70|35 |17 | 14 (70| 34| 14 | 70 | 34

Ta6numa I122 — Jlomycku HOpMBI U MOCAJOYHBIX MECT OTBEPCTHI KOPIYCOB MO/ MO/
mmnauky kaueHust (FOCT 3325-85)

NHTtepBanel HOMHU-

Jlomycku ¢hopMBbI IOCaI0YHON TOBEPXHOCTH, MKM, He OoJiee

JIOTTYCK KpYTJIO-

JIOMYCK MpOopuIIst

JAOIIYCK HETIOCTOAHCTBA AUaMETpa

HATEHBLX ) CTH IIPOJIOJIBHOTO B [IOIIEPEYHOM B [IPOJIOJIBHOM
AMaMeT CeUCHUA CEUYCHHU CEUYCHHU
poB D, mm
KJIACCBhI TOYHOCTH MOAIIUITHUKOB

0,654 2 10654 2 |0,6]|54] 2 |06]|54]| 2

or 2,5 1o 3,0 25110(05|25]10|05|50|20] 10| 50| 20| 1,0
ot 3,0 10 6,0 3011306 |30|13|06|60|26| 12| 60| 26| 1,2
ot 6,0 1o 10 4011508 | 40| 15|08 |80|30| 16| 80| 30| 16
ot 10 no 18 45120] 10| 45| 20|10 90| 40| 20| 90| 40| 20
ot 18 1o 30 5012010 |50|20| 10| 10 | 40| 20| 10 | 40| 2,0
ot 30 no 50 60| 25(14|60| 25| 14| 12 | 50| 28| 12 | 50| 28
ot 50 no 80 7513016 | 75(30|16| 15 | 60| 32| 15| 6,0 | 3,2
ot 80 o 120 90135(20|90|35| 20| 18| 70| 40| 18| 70| 4,0
ot 120 1o 180 10 | 40| 22| 10 | 40| 22| 20 | 80| 44 | 20 | 80 | 44
ot 180 o 250 115 50| 25 | 115|501 25| 23 | 10 | 50| 23 | 10 | 50
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Tabnuma [123 — Jlomycku TOpIieBOro OMeHUs ONOPHBIX TOPIIEBBIX TOBEPXHOCTEH 3aruie-
yukoB BajioB (I'OCT 3325-85)

Honycku, MKkM, He OoJiee
NurtepBansl HOMU-
HaJbHBIX TUAMET- Kiaccel TOUHOCTH TTOAITUITHUKOB
pos d, Mm 0 6 5 4 2
orl no3 10 6 3 2 1,2
or3 106 12 8 4 2,5 15
or 6 1o 10 15 9 4 2,5 15
or 10 mo 18 18 11 5 3 2
ot 18 10 30 21 13 6 4 2,5
ot 30 1o 50 25 16 7 4 2,5
ot 50 mo 80 30 19 8 5 3
ot 80 mo 120 35 22 10 6 4
or 120 mo 180 40 25 12 8 5
or 180 mo 250 46 29 14 10 7
ot 250 mo 315 52 32 16 - -
ot 315 nmo 400 57 36 18 - -
ot 400 1o 500 63 40 - - -

Tabnuma 124 — Jlonycku TopiieBoro 6ueHus 3amiedukoB otBepcetuii kopmycos (TOCT
3325-85)

Homycku, MKkM, He OoJiee
HNuTepBansl HOMU-
HAJTBHBIX TUAMET- Kitaccel TOUHOCTH TTOAITUITHUKOB
pos D, mm 0 6 5 4 2
or3 1m0 6 18 12 5 4 2,5
or 6 1o 10 22 15 6 4 2,5
ot 10 1o 18 27 18 8 5 3
ot 18 10 30 33 21 9 6 4
ot 30 1o 50 39 25 11 7 4
ot 50 1o 80 46 30 13 8 5
ot 80 mo 120 54 35 15 10 6
ot 120 mo 180 63 40 18 12 8
ot 180 1o 250 72 46 20 14 10
ot 250 mo 315 81 52 23 16 12
ot 315 mo 400 89 57 26 30 13
ot 400 o 500 97 63 27 - -
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Ta6muma 125 - Pazmepsl npu3MaTUYecKuX MIMOHOK U cedeHuit ma3zos, MM (TOCT 23360-78%)

HoMmuHanbHbIe pa3Mephl MIMOHKH B iy ——
OTKJIOHCHHS

Huamerp Iupuna b Bricora h Hnrepsaisl Ha Baiy 1y BO BTYJIKE [y

Bana d (IIpeieh- (iifng' mman | (pe- 5 5

HbIE OT- nenbHBIE OTKIO- | 2 o | 8 2| € 0| 8 &

KJIOHCHHS KIOHCHHA HeHus 1o h14) = E Z 5 =2 E 25

10 h9) o hlfli WJIH « ::,:; GE( § = :::; q:)( §

) SE| 22| 25| &2

oT J10 oT o g = o g = o
8 2 2 6 20 1,2 1,0
10 3 3 6 36 1,8 14

10 12 4 4 8 45 | 25 +%'1 18 +%'1
12 17 5 5 10 56 3,0 2,3
17 22 6 6 14 70 3,5 2,8
22 30 8 7 18 90 4,0 33
30 38 10 8 22 110 5,0 33
38 44 12 8 28 140 5,0 33
44 50 14 9 36 160 55 3,8
50 58 16 10 45 180 6,0 4,3

58 65 18 11 50 | 200 | 7,0 +%'2 44 +%’2
65 75 20 12 56 220 7,5 49
75 85 22 14 63 250 9,0 54
85 95 25 14 70 280 9,0 5,4
95 110 28 16 80 320 10,0 6,4
110 130 32 18 90 360 11,0 7,4
130 150 36 20 100 400 12,0 8,4
150 170 40 22 100 400 13,0 9,4
170 200 45 25 110 450 15,0 10,4

200 | 230 50 28 125 | 500 | 17,0 +%’3 11,4 +%3
230 260 56 32 140 500 20,0 12,4
260 290 63 32 160 500 20,0 12,4
290 330 70 36 180 500 22,0 14,4

Ipumeuanus: 1. IpenenbHble OTKIOHEHHUS M0 h9 HA3HAYAKOTCS JUIA IIIIOHOK C BBICOTOH OT 2 10 6 MM;

2. JImvHBI IITIOHOK JOJDKHBI BRIOUpAThes U3 psaaa: 6; 8; 10; 12; 14; 16; 18; 20; 22; 25; 28; 32; 36; 40; 45; 50; 56; 63;
70; 80; 90; 100; 110; 125; 140; 160; 180; 200; 220; 250; 280; 320; 360; 400; 450; 500 mm.

2. Ha pabouem vepTexe MpOCTaBISETCS OJUH pa3Mep sl Bajia - t(mpeamnoyrutensbubiii Bapuant) win (d- t;) u mis
Bryiku (D+ ty)
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Tabmuua [126 - Pazmepsl cedyeHuii ma3oB Mo NpU3MaTHYECKHE IIMOHKH U UX MpeebHbIe
otksonenus, MM ('OCT 23360-78%)

IInmosoYHEIN K1a3

% [[upuna
I[;d;l\;e;p 5 < CaoboaHoe HopmainsHoe IlnotHoe
o A COEJIMHEHUE COEIMHEHUE COCIMHCHHUC
jas]
(D]
=
3 by (H9) | b, (D10) | by (N9) b, (JS9) b1 u b, (P9)
CBBIIIIC a0
6 8 2X2 1 40,025 | +0,060 | -0004 | +0012 -0,006
8 10 3x3 0 +0,020 -0,029 -0,012 -0,031
10 12 4x4
7 7 %5 +0,030 | +0,078 0 +0,015 -0,012
0 +0,030 -0,030 -0,015 -0,042
17 22 6x6
22 30 87 +0,036 | +0,098 0 +0,018 -0,015
30 38 10x8 0 +0,040 -0,036 -0,018 -0,051
38 44 | 12x8
44 | 50 | 149 | 0043 | 40120 | 0 +0,021 -0,018
50 58 | 16x10 0 +0,050 -0,043 -0,021 -0,061
58 65 18x11
65 75 | 20x12
75 | 85 | 22x14 | 15052 +0,149 0 +0,026 -0,022
85 95 | 25x14 0 +0,065 -0,052 -0,026 -0,074
95 110 | 28x16
110 | 130 32x138
130 | 150 | 36x20
10<07 | +0,062 +0,180 0 +0,031 -0,026
150 | 170 0 +0.080 | -0062 -0,031 -0.088
170 | 200 45%25
200 | 230 50x28
230 | 260 56x32
63x32 | +0,074 +0,220 0 +0,037 -0,032
260 | 290 0 +0,100 -0,074 -0,037 -0,106
290 | 330 70x36
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Tabnuma [127 — 3aBucuMOCTh AuamMeTpa Bajia OT pazmepa cerMmeHTHOH mmoHku (I"OCT
24071-97 (UCO 3912-77)

HAunamerp Bana d, M Pazmep mimonku, MM, HOpMaJIBHOM (POPMBI
Cepus 1 Cepus 2 bxh1**xD
CBBIIIE o CBBIIIIE Ilo WJIH SKBUBAJICHTHOM HU3KOU (pOpMBI

3 4 3 4 1,0x1,4%4,0
4 5 4 6 1,5%2,6x7,0
S) 6 6 8 2,0%x2,6x7,0
6 7 8 10 2,0x3,7x10
7 8 10 12 2,5%3,7x10
8 10 12 15 3,0x5,0x13
10 12 15 18 3,0x6,5x16
12 14 18 20 4,0x6,5x16
14 16 20 22 3,0x7,5x19
16 18 22 25 5,0x6,5x16
18 20 25 28 5,0x7,5x19
20 22 28 32 5,0x9,0x22
22 25 32 36 6,0%9,0x22
25 28 36 40 6,0x10%25

28 32 40 - 8,0x11x28
32 38 - - 10x13%32

[Mpumeyanus: * - mmoHku cepuu 1 npeqHa3HaueHbI IS IEpeaayy KPyTAIIEro MOMEHTa, CepuH 2 — JUis
(uKcalyy AeTaneil B cirydae HEMoIBH)KHOM MMOCaIKM, KOTa Nepeiaya MOMEHTa OCYIIECTBIISETCS 3a CYET TPCHUS;

** - BBICOTA IITIOHKH HU3KO# (HOpMBI ompeensercst o Beipaxenuto h,= 0,8h;.Pe3ynsraT MOXHO OKpYT-
JuTh 710 0,1 MMm.

Tabnuua 128 — Pa3meps! 1 ipesienbHbIe OTKJIIOHEHUS pa3MEPOB CETMEHTHBIX IITTOHOK
(I'OCT 24071-97 (MCO 3912-77)

IupuHa mwmnoHku b BricoTa mmonku hy* Juametp mmnonku D
Howm. [Mpen. otk h9 Howm. Ipen. orkir. h12 Howm. Ipen. otk h12
1 2 3 4 5) 6
0
1,0 1,4 0 4 -0.120
1,5 2,6 -0,060 7
2,0 0 2,6 7 0
2,0 -0,025 3,7 0 10 -0,150
2,5 3,7 10
3,0 5,0 0075 13 0
3,0 6,5 16
4,0 6,5 16 0:180
0 0
4,0 0 75 ) 19 ;
0,025 0,090 (()),210
50 6,5 16 -0.180
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[Tponomxenne Tabmuie 1128

1 2 3 4 5 6

50 7,5 19

50 0 9,0 0 22 .
-0,025 -0,090

6,0 9,0 22 0,210

6,0 10 25

8,0 0 11 0 28 -
-0,036 -0,110

10 13 32 0,250

Tabnuma [129 — Pa3zmeps! 1 gomycku ma3oB o cermeHTHbIe mmonku, MM (I'OCT 24071 -

97 (UCO 3912-77)

[Iupuna b ['nyOuna
Pasmep ok, M, IIpenenbHbIEC OTKIOHEHUS Bant C t
HOPMAJIbHOU (POPMBI e am Tynuma
b xhyxD WU SKBUBa- Hopmanbsnoe IImotHOE . .
JIeHTHOI1 HU3KOH (op- Howm. | coenunenue COEIMHEHUE § 5 5 Cg)' 5 5
MBI Ban | Brynka | Ban u|l é 5 an :Q* 5
N9 Js9 BTYJKa P9
1,0x1,4%x4,0 1,0 1,0 0,6
1,5%2,6%x7,0 1,5 2,0 0,8
2,0%2,6¥7,0 2,0 18 | "0t 10
-0,004 -0,006
2,0x3,7x10 2,0 -0.029 +0,012 -0,031 2,9 1,0
2,5%3,7%10 2,5 2,7 1,2
3,0x5,0x13 3,0 3,8 14
3,0%6,5%16 3,0 5,3 14 +%1
4,0%6,5%16 4,0 50 |+02 | L8
3,0x7,5%19 4,0 6,0 0 1,8
5,0%6,5%x16 50 4,5 2,3
0 -0,012
5,0 : 55 2,3
5,0x7,5%19 10,030 +0,015 10,042
5,0%9,0x22 50 7,0 2,3
6,0x9,0x22 6,0 6,5 2,8
6,0x10x25 6,0 75 +%3 2,8
8,0x11x28 80 | o oors | 005 |80 33 +%'2
10x13%32 10 | -0,036 ’ -0,051 10 3,3

Ta6muma 130 - Pazmepsr npssMo6o4HbIX numieBbix coequaenuii, mm (IOCT 1139-80)

dl a C r
zxd*xD b He MeHee Homunaneneiii | Ilpenensaoe He 6énee
pasmep OTKJIOHEHHE
1 2 3 4 5 6 7
Jlerkas cepus
6%x23x26 6 22,1 3,54 0,3 +0,2 0,2
6Xx26%30 6 24,6 3,85 0,3 +0,2 0,2
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[Mponomxenne Tadbmuib [130

1 2 3 4 ) 6 7
6x28x%32 7 26,7 4,03 0,3 +0,2 0,2
8x32x%36 6 30,4 2,71 0,4 +0,2 0,3
8x36x40 7 34,5 3,46 0,4 +0,2 0,3
8x42x46 8 40,4 5,03 0,4 +0,2 0,3
8x46x50 9 44,6 5,75 0,4 +0,2 0,5
8x52x58 10 49,7 4,89 0,5 +0,3 0,5
8x56x62 10 53,6 6,38 0,5 +0,3 0,5
8x62x68 12 59,8 7,31 0,5 +0,3 0,5
10x72x78 12 69,6 5,45 0,5 +0,3 0,5
10x82x88 12 79,3 8,62 0,5 +0,3 0,5
10x92x98 14 89,4 10,08 0,5 +0,3 0,5

10x102x108 16 99,9 11,49 0,5 +0,3 0,5
10x112x120 18 108,8 10,72 0,5 +0,3 0,5
Cpennsis cepust
6x11x14 3,0 9,9 - 0,3 +0,2 0,2
6x13x16 3,5 12,0 - 0,3 +0,2 0,2
6x16x20 4,0 14,5 - 0,3 +0,2 0,2
6x18x22 5,0 16,7 - 0,3 +0,2 0,2
6x21x25 5,0 19,5 1,95 0,3 +0,2 0,2
6x23x28 6,0 21,3 1,34 0,3 +0,2 0,2
6x26%32 6,0 23,4 1,65 0,4 +0,2 0,3
6x28x%34 7,0 25,9 1,70 0,4 0,2 0,3
8x32x38 6,0 29,4 - 0,4 0,2 0,3
8x36x42 7,0 33,5 1,02 0,4 0,2 0,3
8x42x48 8,0 39,5 2,57 0,4 0,2 0,3
8x46x54 9,0 42,7 - 0,5 0,3 0,5
8x52x60 10,0 48,7 2,44 0,5 0,3 0,5
8x56x65 10,0 52,2 2,50 0,5 0,3 0,5
8x62x72 12,0 57,8 2,40 0,5 0,3 0,5
10x72x82 12,0 67,4 - 0,5 0,3 0,5
10x82x92 12,0 77,1 3,00 0,5 0,3 0,5
10x92x102 14,0 87,3 4,50 0,5 0,3 0,5
10x102x112 16,0 97,7 6,30 0,5 0,3 0,5
10x112x125 18,0 106,3 4,40 0,5 0,3 0,5
Tsoxenas cepus
10x16x20 2,5 141 0,3 +0,2 0,2
10x18%23 3,0 15,6 0,3 +0,2 0,2
10x21%26 3,0 18,5 0,3 +0,2 0,2
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1 2 3 4 5 6 7
10%23x%29 4,0 20,3 0,3 +0,2 0,2
10%x26x%32 4,0 23,0 0,4 +0,2 0,3
10%28x%35 4,0 24,4 0,4 +0,2 0,3
10%32x40 5,0 28,0 0,4 +0,2 0,3
10x36x45 5,0 31,3 0,4 +0,2 0,3
10%x42x52 6,0 36,9 0,4 +0,2 0,3
10%x46x56 7,0 40,9 0,5 +0,3 0,5
16x52x60 5,0 47,0 0,5 +0,3 0,5
16x56%65 5,0 50,6 0,5 +0,3 0,5
16x62x72 6,0 56,1 0,5 +0,3 0,5
16x72x82 7,0 65,9 0,5 +0,3 0,5
20%82x92 6,0 75,6 0,5 +0,3 0,5
20%92x102 7,0 85,5 0,5 +0,3 0,5

20x102x115 8,0 94,0 0,5 +0,3 0,5
20x112x125 9,0 104,0 0,5 +0,3 0,5

Tab6muua [131 — TTosist 1OMYCKOB UTHIIEBBIX BAJIOB M BTYJIOK JJIsl 00pa30BaHuUs OCAIOK
npy IeHTpUpoBanuu 1o BHyTpeHHemy nuametpy (TOCT 1139-80):

MNOoCaJIKu NCHTPUPYIOLICTO JUAMETpa

ITone pomycka
BTYJIKH

OCHOBHOE OTKJIOHEHHE Baja

e f g h Js n
H7 H7| | |H7 H7| | H7
H7HS H8 _ i _ — a7
28 f7 g6| | |g7 ¥ sf | js7 né
IIoCaaKu 110 OOKOBBIM CTOPOHaM IIJIMIICB
TTose AOITyCKa OCHOBHOE OTKJIOHEHHUE Bajia
BTy d e f h is k
D9
D9 D9 D9 D9 D9 D9 D9 D9 DIl | D9
d9 | e8 | le9| | 7 | f8 | |f9 h8 h9 | Us7| | k7
D10 i - -
D10 D10
d9 e9
F8 - -
F8 F8 8] F8 F8 '8
17 18 h7 8 | Us7 | k7
F10 F10 F1(
F10 | F10 10 F10 10 | F10 | F10 | F10 F10
| 7 |
d9 e8d h7 e8 h7 h7 h8 h9 s7 k7
H8 - H8 | -
H8 H8 -
J— — js7
h7 h8
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H9 - HO9
H9 H9|| H9 ||H9
d10 /9] h7|| h8 ||h10

H11 -

H1 1 11 | H11 | |01
d10 19 h71| h8 |1h10

HpI/IMe‘-IaHI/Iei nocaJgKu, 3aKJIHOYCHHBIC B KBAAPATHBIC PAMKHU, SBJIAIOTCA NPEATTIOUYTUTCIIBHBIMHA
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Ta6muma [132 — [Tons 10TyCKOB NUIMIIEBBIX BAJIOB U BTYJIOK JIJIs1 00pa30BaHMS TIOCAIOK
NP [IEHTPUPOBaHKNH 10 HapyxHOMY auamerpy (TOCT 1139-80):
MOCAJIKU IIEHTPUPYIOLIETo JuaMeTpa

TToste gomycka OCHOBHOE OTKJIOHEHHUE Baja
BTYJIKH d e f g h JS n
H7 H7 H7 H7 H7 H7
f7 g6 h7 56 n6
H8 H8 H8
H8 — — - - _ - -
ds8 e8 h7
H10 H10
H10 - - - - -
ds8 e8
10CaJIK1 10 OOKOBBIM CTOPOHAM IIJIHIIEB
Ione nomycka OcHOBHOE OTKJIOHEHHUE Baja
BIyJKn d e f h Js
D9 D9 D9 D9 D9 D9 D9
d9 e8 f7 h8 h9 js7
£8 F8 F3 F38 F8 F3
s | [ | 7 i 57
F1 F1 10 10 F8
F10 0 0 . -
d9 e8 f7 /8 js7

HpI/IMe‘IaHI/Iei MOCaAKH, 3aKJIHOYCHHBIC B KBAAPAaTHLIC PAMKU, ABJIAIOTCS MPEANIOYTUTCIbHBIMU

Tabmuna I133 — [lons onMycKOB IUIMIIEBBIX BAJIOB M BTYJIOK JUIsl 00pa30BaHus [1OCAI0K
[IPH LIEHTPUPOBAHUH 110 60KOBBIM cTopoHam mutuies (I'OCT 1139-80)

Hone J0ITyCKa OCHOBHoe OTKJIOHCHHEC BaJjia
BTYJIKH
d e f h js k
D9
D9 D9 D9 D9 D9 D9 D9 D9
d9 e8 f8 f9 h8 h9 is7 k7
F8 - F8 F8 -
F8 _
— f8 s7
e8 /
F10 10 F10 F10
F10) F10 F10 F10 F10
. 19 - _ js7 _
d9 e8 /8 h8 h9 k7

HpnMeanHe: TIMOCaAKH, 3aKJIFOYCHHBIC B KBAAPATHLIC PAMKU, ABJIAIOTCA MPEANIOYTUTEIIbHBIMU

Ta6muma [134 - [Tons A0MyCKOB HEEHTPUPYIOIINX THAMETPOB

- ITone nomycka
Henenrpupyrommii Bua nentpupoBanus —
asienp Bana® BTYJIKH
d Dunu b . H11
D dumu b all H12

Ipumeuanue: nuamerp d - He MeHee Auamerpa dj.
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Tabnuua I135 — 3Hauenust kosdppuirenTa pucka t 1 COOTBETCTBYIOLINE €My 3HaUCHUS

IIpoLIeHTa pUcka P
t P, % t P, % t P, %
3,9 0,010 2,9 0,373 1,9 5,743
3,8 0,014 2,8 0,511 1,8 7,186
3,7 0,022 2,7 0,693 1,7 8,913
3,6 0,032 2,6 0,932 1,6 10,916
3,5 0,047 2,5 1,242 1,5 13,361
3,4 0,067 2,4 1,640 1,4 16,151
3,3 0,097 2,3 2,145 1,3 19,360
3,2 0,137 2,2 2,781 1,2 23,014
3,1 0,194 2,1 3,573 1,1 27,133
3,0 0,270 2,0 4,550 1,0 31,731
5,
29 d=—m=
3
ba| 5 g 7/ R
Ix025 | __7,,0__ 2 j
== 3+025
A oA d %
|
2
= N 2%
N % 3
9 s
G ¢
1 = A,
4 l =
42 20 &
¢
[7:, N
70 4,
Puc. IT1
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