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BBEJIEHUE

[lepemaun BUHT-raiika HaxXOIAT NPUMEHEHHE B Pa3HOOOPA3HBIX
MAalIMHOCTPOUTCIIbHBIX KOHCTPYKIUAX. Haznauenue nepeaayu BUHT-
raiika — npeoOpa3oBaHUe BPALIAaTEILHOTO IBIKCHHS B MIOCTYNATENBHOE,
a MHOTJIa — MOCTYTAaTENbHOTO ABWKEHHS BO BpallaTeIbHOE.

B cunoBpIx mepemauax BpallleHHE BHHTA B 3aKpeMIEHHON HeEIo-
JBI)KHO B KOPITyCE MEXaHNU3Ma raiKe MPUBOJIUT K €ro MOCTYNaTeIbHOMY
nepeMenieHnto. IIpruMeHsoTcs Takke BUHTOBBIE MEXAHU3MBI, B KOTOPBIX
[IOCTYNATEIbHO IEPEMEIIAETCS Trailka OTHOCHUTEIbHO HENOJBUKHO
3aKpEIUIEHHOr0 OT OCEBBIX NEPEMELICHUH B KOPITyce MEXaHN3Ma Bpalla-
FOLLETOCS BUHTA. DTOT NMPUHLMII AEHCTBHS UCIIONIB3YETCA I OCYIIECTB-
JIEHHUs JIMHEWHOTO NMPHUBOJA B PA3IHYHBIX MEXaHUYECKHUX W DIIEKTpHUE-
CKUX ycTpolcTBax. OZHOBPEMEHHO 3TU Nepegayd 00ecredrBalOT CKO-
POCTHBIE U CUJIOBBIE IPEOOPA30BAHUS B IIMPOKOM JIHANa30HE.

Ilepenaun BUHT-Talilka B COCTaB€ PAa3JIMYHBIX MEXaHHU3MOB
HCIOJIb3YIOT BO MHOTHX OTPACIIAX NPOMBIIIJICHHOCTH:

- o0111ee MaIMHOCTPOCHHE;

- MOABEMHO-TPAHCTIOPTHOE 000PYIOBAHKE;

- CyZIOCTPOCHHUE;

- aBHaCTPOEHHE;

- aBTOMOOUJIECTPOCHHUE;

- CTaHKOCTPOEHHUE,;

- MUIIeBas1 MPOMBIINUICHHOCTD,

- CTPOUTENBCTBO;

- METAJTypIus;

- aBTOMaTH3UPOBAHHBIE CUCTEMBI.

[lepenada BUHT-TaliKka COCTOMT M3 BUHTOBOW Napbl CKOJIBXKEHHS WIN
KaueHus. B BUHTOBOH mape KaueHus, KpOME BUHTA U FaliKu, HCIIOJIB3YIOT
MIPOMEXKYTOUHBIE TeNla KaUE€HUs B BHJIE IIAPUKOB WU POJIMKOB.

JIOCTOMHCTBOM Iiepeay BUHT-TaliKa SBIAeTCs OOJBIION BEIMTPHILI B
cuie. llepenaun CKOIBXKEHHS OTIMYAIOTCA NPOCTOTONH KOHCTPYKLIHU
MexaHuzMa, Ho umeroT Hu3kuid KIIJ[. Bbmaromapst satomy Takue mexa-
HU3MBl MOTYT 00nazaTh caMoTopMoskeHueM. lllapuko-BHHTOBBIE U PO-
JMKO-BUHTOBBIE TIEpENAaYd CIIO)KHEE II0 KOHCTPYKIHUHM, HO HMEIOT
o0o6mpimid KIT/I.



1. KOHCTPYKTUBHBIE PASHOBUJHOCTHU
BUHTOBBIX MEXAHHN3MOB U IITPUMEPBI
X TPUMEHEHUA

BuHTOBBIE MEXaHU3MBI (BKIIIOYAIONINE Mepe/iady BUHT-TalKa) MpH-
MEHSIOT JJIsl TIOAHSTHS TPY30B, CO3MaHUS OONBIINX YCHIHHA TP MaTbIX
MepEeMEIICHNsX, TONydeHNs] TOYHBIX IepeMemeHmii. K Takum mexa-
HH3MaM OTHOCSITCS BUHTOBBIC IOMKPAThI, BUHTOBBIC Mpecchl (HaKUMHBIC
YCTPOMCTBA), 3aKUMBI, THCKH, HATSHKHBIE YCTPOWCTBA, MEXaHU3MBI IS
TOYHBIX TIEpEMEIeHHUH, PETYJIMPOBaHMSA W HACTPOUKH (B H3MEpH-
TENBHBIX MPUOOPAX), MEXAaHU3MBI TIEPEMEILEHHS CTOJIOB, CYNIIOPTOB, CH-
JIOBBIX TOJIOBOK, TOJAa4yMl Pa0OYMX WHCTPYMEHTOB M OCYIIECTBICHUS
TOYHBIX JICJUTEIbHBIX MEPEMEILCHU (B METAJUTOPEKYIIMX CTAHKAX).

OCHOBHBIM y3JIOM JIIOOOTO BHHTOBOTO MEXaHHM3Ma SIBISETCS Mapa
XOJIOBOM BUHT-TaiiKa, B KOTOPOH HMCHOJNB3YIOT TPEHHE CKOJbKCHHS WIN
TpeHHE KaueHHsI.

KoHcTpyKkTHBHO mepeaay BUHT-Taiika MOYKHO pa3eiiTh:

a) IO BULy TPEHUsI — Ha TIepeJadyl CKOJIBKEHHUS U Mepeiadn KaueHUs

0) mo Ty pe3bObl (Mepenaun CKONBXCHHUS) WK M0 BUIY Tel Kade-
HUS (TIepeiayu KaueHust);

B) TIO YHCIY 3aX0JI0B PE3LOBHI;

T') [0 HaPaBIICHUIO MMOABbEMA PE3bOBI — ¢ TIPaBOM | JIEBOI pe3b0oit;

1) 10 00ECIIEYCHHIO CAaMOTOPMOKEHUS.

Iepeoauu crxonvorcenus (puc. 1, @) TONYIHIA IAPOKOE TPUMEHEHHE
Omaromapsi MPOCTOTE KOHCTPYKIIMM W HM3TOTOBJIEHHUS, KOMIAKTHOCTH U
CIIOCOOHOCTH 00€eCIIeuYnBaTh CaMOTOPMOXKEHHE. OTOT (HaKTOpP MOXKET
UTpaTh pEIIANIyI0 pOJb NPU BHIOOpE KOHCTPYKIIMH, OTBEYAIOIICH
TpeOoBaHMAM Oe30macHOCTH. BWHTOBBIE Tapbl CKOJBXKEHHS HMEIOT
a3k KIIJI (He OGomee 30%) wu  OOJbIllyr0 HHTEHCHBHOCTH
W3HAITUBAHUSI.

Ilepedauu xauenus: TakxKe NIUPOKO PACIIPOCTPAHEHBI B COBPEMEHHBIX
MexaHm3max. CyIIecTByeT JBa TUINa Iepefady KaueHHs: MapHKO-BHHTO-
Beie mepenaun (IIIBIT) m posnwmko-BuHTOBBIe Tepenaun (PBIT) [6]. B
HIAPUKOBO# BHHTOBOW mepenaye (puc. 1, 6) raiika cOIepKUT IIAPHKH,
JBIDKYLIMECS 1O pe3b0e BUHTA IO HAarpy3KOHW W BO3BPALIAIOLIMECS TI0
PEUMPKYIALMOHHBIM KaHalam cBOOOIHBIM X0a0M. OHa MMeeT JIErKuid
X0J 1 o0ecrieunBaeT ObICTPOE MepeMelIeHIe MIPH BRICOKUX Harpyskax. B
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POJIMKOBO# BHHTOBOHM Tepemaue (puc. 1, ) BHYTpH raiiku Mexuay eé
BHYTpEHHEH pe3b0oi M pe3pOoil BUHTAa 1O OKPY)KHOCTH PaBHOMEPHO
pacIoyioxKeHbl pe3b0OBBIE PONIMKH, KaTsIIMecs BOKPYr BUHTA. Takue
nepeaaun 00ECIeYMBalOT BBICOKYIO TPY30MOIBEMHOCTb, TOYHOCTh WU
YCTOWYHMBOCTD K TSDKEJIBIM YCIOBHSIM PaOOTHI

Puc. 1. Ilepenaun BUHT-TaiiKa!
1 — BuHT, 2 —raiika, 3 — Tejia KaueHHs

B ommuue oOT mepemad CKOJIBXKEHUS, B IIepeladax KadyeHUs
CYLIECTBEHHO MEHbBIIAsl CKOPOCTh M3HOCA, II03TOMY pecypc HX
3HAYUTENFHO OoJbmie. BcenencrBue 3amMeHBl TpPEHHS CKOJIBKEHUS
TpenueM kadeHus: KIIJ[ mapuko-BHHTOBBIX M POJIMKO-BHHTOBBIX IIap
nocturaer 90% w Oonee, YMEHBIIAETCS HHEPTrOMOTpEOICHUE U
TEIUIOBbIICNICHHE. Takke Iepefadynd KAadeHUs OTIIMYAKTCS BBICOKOM
TOYHOCTBIO,  BBICOKON  HArpy304HOil  CHOCOOHOCTHIO,  BBICOKOH
KECTKOCTBIO, IUIABHOCTBIO TIEPEMEIICHUs] MPH HHU3KHX 000poTax u
OoNBIIMX HArpy3Kax. JTO MO3BOJISET MPUMEHSTh UX JUIS IPOLIECCOB, TIe
KpaifHe BayKHbl TOYHOCTh U MTOBTOPSIEMOCTH MO3ULIMOHUPOBAHMSL.



[TpuMeHsIIOT wapuko-eunmogvlie N POIUKO-8UNMOGble TIEPEAAYd B
CTaHKax JAJsi 00padOTKM METaIOB pe3aHUEM U JaBJICHUEM, B TPUBOJAX
Ky3HEUHO-TIPECCOBOI'0 000pYJOBaHMS, U3MEPUTEIBHBIX M HCIBITATEb-
HBIX YCTPOMCTBax, MPOMBIIUICHHBIX pOOOTaX U COOPOYHBIX JHHUSX, MO-
IPy309HO-Pa3TPy30UHBIX M YIAKOBOYHBIX MallliHaX, MEIUIIMHCKOM 000-
PYIOBaHHH, CHCTEMaX MO3ULIMOHUPOBAHUS, CICISIIUX CUCTEMAaX H T.JI.

Jlanee paccMOTpUM MPUMEHEHHE pAa3IUYHbIE BHIOB BHHTOBBIX

MEXaHH3MOB.
Tucku (puc. 2) WHCIONB3YIOT Ui KpeIUIeHWs u  (PuKcanuu
00pabaTbIBaeMOii I€TaIH B X0/I€ TEXHOJIOTMIECKOH OIeparuu.

Puc. 2. Tucku

Crpyouuny (puc. 3) OpuUMEHSIOT i (UKCAUUH M yICpIKaHUS
JeTalieil Py BHIIIOJTHEHUH CTOJISIPHBIX U CIIECAPHBIX padoT.

Puc. 3. Ctpy0Ormna

Tanpen (puc. 4) — TakelaXHOE IMPUCIIOCOOJICHHE, IO3BOJISIONICE
JETKO M yJOOHO OTPErylIMpoBaTh HATSHKEHHE KaHATOB WM Iened u
yllep)KUBaTh UX B HATSHYTOM COCTOSHHM Ha MPOTSHKEHHH JUTUTEIHHOTO
meproia  BPEMEHH, HampuMep, Uil  (QHUKcauuu TPYy30B  IIpU
TPAaHCHOPTHPOBKE. B 3TuX ycTpoiicTBax OJMH BHHT HMEET IIPABYIO
pe3p0y, ApYyToi — NeByIO.
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Puc. 4. Tanpen

BuHTOBBIE NOMKPATBI NPUMEHSAIOT JUIsI OAbEMA WM TNEpeEMeEIle-
HUS Tpy30B. Ha puc. 5 mpencraBieHsl TOMKpAThl ¢ BUHTOBOW Tapoit
CKOJIBXKCHHS, YaCTO HCIOJb3yeMbIe JJIs MoabEMa aBTOMOOWIICH. BuH-
TOBas Tapa CKOJILKEHUS 00eCIeunBaeT CaMOTOPMOXKCHHE MEXaHM3Ma —
HE00X0IUMOE YCIIOBUE 0€30ITACHOCTH MPH MOIBEME IPY30B.

Puc. 5. lTomxpaTst

Cy11ecTBYIOT TaKK€ MPOMBILUICHHBIE JOMKPATHI (pHUC. 6), B KOTOPBIX
UCTIOJIB3YIOT BHMHTOBYIO TMapy CKOJIBXKEHHUS (C TpameueuIaibHON
pe3p0oil) wim kKaueHus (IIapUKO-BHHTOBYIO Iapy). DTH IOMKpPAThl C
PYYHBIM WM 3JIEKTPOIIPHUBOJOM HMEIOT BCTPOCHHBIM YEPBSYHBIA HIN
KOHMYECKUU PEAYKTOP.

Puc. 6. JIoMKpaThl cO BCTPOSHHBIM PEIyKTOPOM
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Takue 1OMKpathl [7] NPUMEHSFOT B MOABEMHUKAX PA3IMNYHBIX THIIOB
(puc. 7, a), TEIECKONMYECKUX MOJIBEMHBIX CcToWKax (puc. 7, 0),
JIOMKpaTtax Juisi 1oe3foB (puc. 7, 6), CHCTeMax TOYHOTO HaBEICHHS
HECKOJIBKHX PaJNOTEIECKONOB, YCTAHOBICHHBIX Ha OXHOU Tuatdopme
(puc. 7, ), cucTeMax Mo3HIMOHUPOBAHMS AHTCHH.

Puc. 7. IlpumeHeHre NPOMBILIIIEHHBIX TOMKPAaTOB

Ha:kumHbIe ycTpoiicTBa — MEXaHW3MBI, NpEAHAa3HAYCHHBIE IS
CO3/TaHUsl CHJIBI, BO3ACUCTBYIOIIEH Ha 00pabaTeBaeMblil TIpPEIMET:
CIPECCOBBIBAEMOE BEIIECTBO, 3aMpeccoBBIBAEMBIE 4acTH,
nehopMUpyeMbIi MaTepHrall.

B BunTOBBIX nmpeccax (puc. 8, puc. 9) BuHT 1 cHaOXKEH HAKUMHOMN
JIeTANbI0, Yepe3 KOTOPYIO NPU BBUHUMBAHHWW B HEMOJBWXKHYIO Taiiky 2
OH mepeaaét Harpy3Ky Ha 00pabaThiBaeMbIi IPEIMET.
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Puc. 8. IIpecc AByXCTOCUHBIH Puc. 9. [Ipecc ogHOCTOCUHBINH
1 — BuHT, 2 — raiika

3a:kuMHBIe yCTpOMiCTBA — OJUH W3 BHUJIOB NPHUCIIOCOONCHHN IS
MeXaHW9ecKoi 00pabOTKH, CIIyKaT I 3aKperuieHns oOpadaThiBaeMbIX
neraneit (puc. 10, puc. 11).

41|

{
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Puc. 10. IIpecc mns 3axuma Tpyo Puc. 11. 3axum BUHTOBOM
TIOBOPOTHBIN

BunToBoii Mexanu3M KaHaToykJaauumka Jedénku. Kanato-
VKJIQIUUK O0eClieunBacT pPaBHOMEPHYIO HAaBHBKY KaHara Ha OapabaH
ne6énkn (puc. 12). Ha BuaTe 1 Hapesama mpaBas ¥ JieBas pesn0a,
HaJIOKEHHBIE 0JTHa Ha Jpyryto. [IpuBox BuHTa — OT Oapabana 3. Kaperka
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KaHaTOyKJIaa4yuKa (raiika 2) mepemeInaeTcss BO3BPAaTHO-TIOCTYMATeIbHO
[0 BpalAOIIEMYCsl BHHTY M PaBHOMEPHO pacmpenesisieT BAOJb
OapabaHa KaHaT, IPOIMYIICHHBIN MEXTY POJIMKaMU 4.

Puc. 12. KanaToyknaa4uk:
1 — BuHT, 2 — KapeTKa (Taiika), 3 — 6apadaH, 4 — poNuKH

BuHTOBOII MexaHHM3M mNepeMelleHHs CYNIOPTa TOKApHOIO
cranka (puc. 13). B cTaHkax MUPOKO MPUMEHSIIOT [epeIayn BUHT-TaiKka
(KaK CKONBXEHHUS, TaKk W KauyeHWs) B BHHTOBBIX MEXaHHM3Max
HEPEMENIEHHH CYIIOPTOB, CTOJIOB M T.II.

e
=

Puc. 13. TokapHbIit cTaHOK
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BuHTOBOII MexaHM3M HM3MEHEHHUsl BbuIeTa CcTpesbl KpaHa. Ha
puc. 14 mpencraBneH IuaByuuil kpaH TpyszonoabémHOcThiO 100 T C
BHHTOBBIM MEXaHM3MOM 1 M3MEHEHUS BBUIETA CTPEJbI IIPU YACTHYHOM
YPaBHOBEIIMBAHUU TMOJABUKHBIM IPOTUBOBECOM. MeEXaHU3M COCTOUT
(puc. 15) u3 BuHTA 1, IAPHUPHO COCAMHEHHOTO CO CTPENION, W TPUBO/I-
HO¥ raiiku 2. "alika BMecCTe ¢ MPUBOJHBIM MEXaHM3MOM W JBHUraTelIeM
pacmoioxkeHa Ha IIAPHUPHBIX OMOpax, 4YTOOBI IMOBOPAYMBATHCS
OTHOCUTENBHO FOPU30HTAIBHON OCH B MpOIlecce MOAbEMAa CTPEIbI.

Puc. 14. [TnaByuwnii kpan

6 o

=

[ T
\ 1
Puc. 15. Cxema BUHTOBOTO MEXaHM3Ma U3MEHEHHS BBIJIETa CTPEIIBI KpaHa!

1- BuHT, 2 — raiika, 3 — MOJABMKHOU MPOTUBOBEC
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BuHTOBOI MeXaHM3M MOBOPOTA JIONACTH I'PeOHOT0 BHHTA.

BunT perynmupyemoro mara (puc. 16) mo3BoJisieT, H3MeHss iar, MeHsTh
XapaKTePUCTUKH BHHTA B 3aBHCUMOCTH OT pPEXHMa pPadOTHl CyAHA.
BPIII umeroT noJiyto CTyNULy B HEW pa3MEIEH MEXaHU3M, C IIOMOIIBIO
KOTOPOTO MOKHO Pa3BOpayMBaTh JIOMACTH O] JIIOOBIM YIJIOM BAOJb MX
MIPOJOJBHON OCH, WU TE€M CaMbIM H3MEHATh LIar BHHTA. MeXaHU3MBbI
M3MEHEHUs [1ara UMEIOT pa3Hble KOHCTPYKIUH, B TOM YUCIIE ¥ BUHTOBOM
MexaHm3M (puc. 17).

Puc. 16. Bunr peryaupyemoro nrara

Xo70B0# BUHT | uMeeT Be pe3bObl pa3HOro HampaBiieHus (JIEBYIO U
MpaByl0), MO KOTOPHIM IMEPEMEMIaloTCs TalKu 2, TOBOPAYMBAIOIINE
maTyHaMmu (Tsramu) 3 JtonacTth 4 rpeOHOTO BUHTA.

Puc. 17. Cxema BUHTOBOTO MEXaHHU3M MTOBOPOTA JIOMIACTH BUHTA:
1 — BuHT, 2 —raiika, 3 — Tiru, 4 — I0NaCTh BUHTA
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BuHTOBOI1I MexaHM3M HIOBOpPOTA pyJisi. PyleBoil NPUBOA CILy)KUT
IUIS TIepelauu YCHIIHUSL C pyJIEBOTO MEXaHU3Ma Ha TOJIOBKY Oasiepa 5 s
noBopota mnepa 6 pyns (puc. 18). OauH U3 BUAOB PYJIEBOrO MPUBOJA —
puBOJ J[9BrCa ¢ BUHTOBBIM MEXaHU3MOM MEPEKIAIKH PYJIs.

BuntoBoit Mexanmsm (puc. 18) pasmeméH Ha CTaHWHE H
mpeAcTaBisieT co0oil BUHT |, MMEIONMA MPaBylo U JIEBYIO HApE3KH, Ha
KOTOpble HAaBHHYEHBI TallKd 2 C MOJI3YHAMH, CBS3aHHBIMH TATaMu 3 C
MIOTIEPEYHBIM pyMIIENIEM 4.

Puc. 18. PyneBoii npuBox: 1 — BUHT, 2 — raiiku, 3 — Tsry,
4 — pymmiens, 5 — 6amtep, 6 — mepo pyist

[Ipu BpameHnn BUHTA TaliKu MEPEMENIAOTCS B MPOTUBOIIOIOKHBIX
HaNpaBIeHUAX 10 HANPaBIAIONIMM CTepXHsIM. Tsaru (mmaTyHbl) depes
pYMIIEh IOBOPAYHBAIOT Oalljiep C IepoM PYIIsl.

BuHTOBOI1I MeXaHM3M JIMHEHHOIO TeJeCKONMUYeCcKOro MOJYJIs.
Takne momynu (puc.19) IPUMEHSIOT KaK COCTaBHBIC YACTH Pa3TUIHBIX
MEXaHW3MOB, MAallliH W CTaHKOB U1 JIMHEHWHOTO IMepeMeIIeHus
JBIKYIIUXCS Y3708 [8].

Mmmm(.

o

Puc. 19 Jluneiinsie motynu: 1 — BuHT, 2 — raiika, 3 — IIapHKH.

B kadectBe 1npHMBOJA MHCHOJB3YIOT Iepefady  BUHT-Talika
ckonpxeHus (puc. 19, a) wm kauenus (puc. 19, 6).
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BunToBoii pyJeBoii MexaHu3mM aBToMoOMIsA. Takoi T pyJIeBOro
Mexanu3ma (puc. 20) ¢ nepefaueii BUHT-TaiKa KaUeHHUs YCTaHABJIMBAIOT
Ha OTACTBHBIX JIETKOBBIX aBTOMOOWIISIX NPEICTaBUTENLCKOTO Kiacca,
TSDKENBIX TPY30BBIX aBTOMOOWISIX U aBTOOyCax.

Puc. 20 PyneBoii MexaHH3M aBTOMOOHUJIS:
1 — BuHT; 2 — raiika; 3 — 1mapuku; 4 — 3y0uaThiii CEKTOP (CEKTOPHAS IICCTEPHS)

Ban pyneBoro kojieca moBopauyrBaeT BUHT 1 W raiika 2 mnepemeria-
eTCsl TIOCTyMaTeNbHO. JyOuaTas peifka Ha Taike TepeMeniaeT 3youarhlit
CEKTOP 4 ¥ C HUM PYJIEBYIO COIIIKY.

2. XOJIOBBIE U KPENEXHBIE PE3bEbI

B nmepenawax BUHT-Talilka MNPUMEHSIOT  XOJIOBBIE  pe3bOBI:
TpaneneniaibHble, YIOPHBIE W TpsMOyroibHble. KpenéxHbie pe3pObI
UMEIOT TPEYroJbHBIA NpoQuiab. VX pa3iensioT Ha METPHYECKYIO,
TpyOHYIO U TIOHMOBYIO PE3bOBI.

OO6o3HaueHUsT mapaMeTpoB pe3bd: d — HapYKHBINA AUAMETP HapyXK-
HOW pe3bObl (BUHTA), D — HapyXHBIH AMaMeTp BHYTpEHHEH pe3bObI
(raiiku), D4 — HapyXHBI AMaMeTp BHYTpEHHEH pe3nObl (IO AHY BIa-
auHbl), d2 — cpeiHuil quameTp Hapyx)HOH pe3nObl, D2 — cpenuuii nua-
METp BHYTpEHHEHl pe3bObl, 03 — BHYTPEHHHUII TUaMETp HapyKHOW pe3b-
061, D1 — BHyTpeHHMI TuaMeTp BHYTpeHHeH pe3nObl, P — mar pesnosl,
H — BreIcoTa BcxoHOTO TpeyroisHuKa, Hi — pabodas BeIcoTa TPOGIIIS.
Xox pe3s0sl P = P-n, e N — gucno 3axomoB.

[Ipoduns TpanenennanpHOW pe3bOBl (puc. 21) ycTaHaBIMBaeT
I'OCT 9484-81. HomuHanpHBIE ITHaMETPhI M IIIard TpamleleumaabHOM
OHO3aXOAHOM  pe3pObl  ycraHaBmuBatoT ['OCT  24737-81 m
I'OCT 24738-81, Tpanenenganbaoit MHOT03axoaH0ol — 'OCT 24739-81.
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| 70(:1: pe?zbﬁbl

Puc. 21. IIpodus TpanerenaaIbHO| Pe3hObI
H=1866P, H =05P

[Ipoduns, nuaMeTpsl, MIaTK ¥ OCHOBHBIE pa3Mepbl YIOPHOU pe3hObl

(puc. 22) ycranasnuBaer ['OCT 10177-82.
P

0\6 i
) _Ocp pe3pdnt

Puc. 22. ITpoduis yrmopHoii pe3b0b
H=1,587911P, H,=0,75P

Ha ymopHyto ycmieHHy:0 pe3n0y C yIilamMu HakKJIOHa OOKOBBIX
ctopoH npodwmist 45° u 3° cymecteyer 'OCT 13535-87.
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[Ipodpune Merpudeckoi pe3pOsl (puc. 23) (TpeyroJbHOTO MPOQuIIs)
ycranaBiauBaer ['OCT 9150-2002. 3naueHuss JguamMeTpoB, IIIaroB
U OCHOBHble pa3mepnl ycrtaHaBiuBator ['OCT 8724-2002 wu
I'OCT 24705-81. Ha nuameTpsl M IIarm METPUYECKOW pPe3bObI [JIs
npubopoctpoenus cymectByer ['OCT 16967-81.

r

S
l Ocb pesblbl

Puc. 23. Ilpoduns MeTpuyeckoii (TpeyroabHOMH) pe3bObI
H=0,866025404 P

IMapameTpsl npsamoyzonvhol pe3bosl (puc. 24) He CTaHAaPTU30BAHBI.
[IpsimoyrosibHast pe3b0a KMMEET MEHBIIYI) IPOYHOCTh U IKECTKOCTh
BHUTKOB TI0 CPaBHEHHIO C JIPYTUMH TPOQWISMU Pe3bObl OJUHAKOBOTO
1Iara, OHa HETEXHOJIOruuHa. ["alika 1I0Xo IEHTPUpPYeTCsS Ha BUHTE U3-32
paauanbHBIX 3a30pOB y BepiunH npodwist. [loatomy mnpsmoyroibHas
pe3bba He PeKOMEHAYETCsI K IPUMEHEHHUIO.

e Q
=S N
9 .
| Ocs pe3s0bl
, } | P

Puc. 24. ITpoduie npsiMOYrosibHOM pe3bOb
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[Ipu nBycTOpOHHEM HamNpaBIEHUH HArpy3KH B CHJIOBBIX Iepenadax
CKOJIbKEHHS HanboJiee 4acTo NPUMEHSIOT mpaneyeudaiviyio pe3sdy. B
OCHOBHOM JAMamna3oHe AUAMETPOB TaKylO pe3bOy BBHIMOJHIIOT C MEJIKHM,
CPEAHMM U KpYIHBIM IIaraMd. B CuiIOBBIX mepenauyax OOBIYHO
MPUMEHSAIOT B OCHOBHOM pe3b0y €O CpelHUM miaroM. MenKkyro pe3b0y
MIPUMEHSAIOT B MEXaHNU3MaX, T1e TpeOyeTcs MOBBILICHHAS! TOUHOCTh Iepe-
MEILleHUH, HampuMep, B MHKPOMETpax, KpyNmHYI0 — KOrja mepenada
IUIOXO 3aIlMINEHa OT IBIIM M TPsI3U U HNOABEPKEHA CUIBHOMY H3HOCY.
Onno3axonmHas pe3bba MoOXeT oOecneunTh CaMOTOPMOXKEHHe, a
MHOI'033aX0HbIE PE3b0OBI — IOBBIILIEHUE CKOPOCTH NEPEMEILCHHUS.

TpaneuennanbHas pe3pda UMEET MEHbLIME MMOTEPH HA TPEHHE, YeM
TpeyrojibHas, Oojiee TpouyHa, deM mpsmoyroinbHas. KIIJ Tpamere-
UJITBHOI pe3b0bl MEHBIIIE, YeM MpSIMOyroJibHo (Ha 4-5%).

Ynopuyro pe3pOy npUMEHAOT B ciydae AEHCTBHS OOJBLIMX OCEBBIX
Harpy3oK, IOCTOSIHHBIX [0 HampaBieHUIo. biaromaps mamomy yriy
HaKJIOHa pabodnx moBepxHocTel BUTKOB (B = 3° st BO3MOXKHOCTH U3-
roroBienus ¢pesepoBanrem), KIIJ[ ynopHo#t pe3sObl mpuMepHO Takoit
ke, KaKk y mnpsaMoyroibHoi. OnHa o0mamaeT OOJBIION MPOYHOCTHIO U
KECTKOCTBIO. 3aKpyrjeHUs] BNAAMH PE3bObl HAa BHUHTE YMEHBIUAIOT
3¢ deKTHBHBIH  KOXPPUIMEHT KOHIEHTPAMM HANpSOKEHUH, 4TO
MOBBIILIAET YCTATOCTHYIO IPOYHOCTh BHHTA U AeTaeT pe3b0y MPUroIHON
JUISl BOCHIPUSITHS YJapHBIX HArPY30K.

Mempuueckyto (TpeyroibHyo0) pe3p0y HHOTIIA HCIIONB3YIOT B
nepeaayax NpuOOPOB U U3MEPUTENFHBIX MalIHH, Tl TPeOYIOTCS Malibie
MEpPEMEIIECHHSI C BBICOKOH ToUuHOCTHI0, a KII/] He uMeeT cylmecTBEHHOTO
3HAYCHHUS.

VYcnoBHble 0003HaUCHHST pe3bd conepkar OykBbl (Ui Tparenenaa-
JBHOM pe3bObl — Tr, it ynopHo — S, st Mmerpudeckoid — M), HOMU-
HaJIbHBIN TUaMeTp Pe3bObl U 1Iar pe3bObl.

Hanpumep, Tr 28x5, S34x6, M10x1,5.

KpynHseiif mar B 0603Ha4eHUH METPHUYECKON Pe3hObI MOXET OBITh
omymeH — M10.

Jnsa neBoit pe3rOb1 mobaBnstoT Oykeel LH. Hanmpumep: Tr 16x4LH,
S18x2LH, M20x2-LH.

Jisi  MHOTO3aXOJHOW XOJOBOM pe3bObl YKa3bIBalOT YHCIIOBOE
3HA4YEeHHUE X0a U B CKOOKax — P 1 4KCI0BOE 3HAYCHUE IIara.

Hanpumep: Tr 44x14 (P7), S80x20 (P10).

MHoro3axonHass MeTpuueckas pe3pba comepkut OykBel  Ph,
3HaYCHHE X0/1a, OykBy P u 3HadeHue mara: M16xPh3(P1,5).
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3. MATEPUAJIBI BUHTOB Y TAEK ¥ KOPITY CHBIX
JIETAJIEA

Marepuansl BUHTA U TaliKU JOJDKHBI COCTaBJIATh aHTU(DPUKLIIHOHHYIO
napy, T. €. UMeTh MaJblii Kod(hUIMeHT TpeHus Apyr 1o apyry. Beioop
MapoK MaTepUaJIOB 3aBHCUT OT HAa3HAYEHHs, CPOKA CIY>KOBI M YyCIIOBHH
9KCIUTyaTalluy Nepeaayn.

BunTtel nepegady BUHT-TaliKa BBIIOJHAIOTCS W3 cTayled. B maio-
OTBETCTBEHHBIX Nepeiadax JJisi H3TOTOBJICHHS BUHTOB MOKHO HCIIOJIB30-
BaTh YIJIEPOJUCThIC cTain 00bIkHOBeHHOTro KauectBa Ct 3, Ct 4, Ct 5,
Ct 6 (I'OCT 380-71).

Yarme Ui M3rOTOBIICHUS BUHTOB TPUMEHSIOT Ka4eCTBCHHBIC KOH-
CTPYKIMOHHBIE YTIepOIUCThIe cTamn Mapok 40, 45, 50 (TOCT 1050-88).

B oTBeTcTBeHHBIX IMepegauax BHUHTHI W3TOTABIMBAIOT U3 JIETHPO-
BaHHBIX KOHCTpYKUMOHHBIX ctanedl ([OCT 4543-71) 40X, 35XI'CA u
ap. [Ipu HE0OX0ANMOCTH MPOBOAAT JOMOIHUTEILHYIO TEPMUYECKYIO U
TEPMOXUMHUYECKYI0 00pa0OoTKy. [l MOBBIIIEHUS HW3HOCOCTOWKOCTH
NPUMEHSAIOT 3aKajKy BHHTOB a0 TBEpaoctu He MeHee 45 HRC ¢
nocieAyomuM nrdoBanreM pe3bosl. Yem Oombiie TBEPAOCTH BUHTA U
YeM MEHbLIE HIEPOXOBATOCTh €r0 BUTKOB, TEM MEHbILE MHTEHCUBHOCTb
W3HAIIVMBaHUS TalKU.

OcHOBHbIE MEXaHHYECKHE CBOWCTBA psia CTalel, MpUMEHSeMbIX
JUIA M3TOTOBJIEHHS BUHTOB, IIpHUBeaeHs! B Ta0m. 1 [1].

Tabnuya 1
MexaHu4veckne CBOicTBa cTajiei
Mapka cranu IIpenen npounocTu IIpenen Texyuectu
oz, Mlla or, MIla
Ct5 550 260
Craib 35 540 320
Cramb 40 580 340
Crainsb 45 610 360
Cramb 50 640 380
Crans 40X 950 700
Crans 50XH 1100 850
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laiika, xak mpaBuUJIO, MpPEICTaBIIAET COOOW OTIAENBHYIO JIETKO 3a-
MEHSIEMYIO JIeTajlb, BHIIIOJHEHHYIO B BHUJE BTYJIKH C BHYTPEHHEH pe3b-
oo, Taiiku m3roraBnuBaroT u3 oyoBsSHHBIX ('OCT 613-79) u 6Ge3olio-
BssHHBIX (TOCT 493-79) 6poH3, B MEHEe OTBETCTBEHHBIX KOHCTPYKIUSX
13 OUHKOBOTO CIUIaBa, MPU MaJlbIX CKOPOCTSX M Harpy3kax — U3 CEephIX
(TOCT 1412— 79) u antudppukimonssix (FOCT 1585-79) uyryHos, a
TaKke MOJMMEPHBIX MarepuanoB. JlIg yMeHbIIEHUs pacxopa
JOPOTOCTOSIIIEH OPOH3BI FaiKK AETal0T OMMETAITUUECKUMH.

B Ta6xn. 2 [1] npuBeneHbl MapKi U OCHOBHbIE MEXaHHUYECKUE CBOWi-
CTBa psAJa YyrYHOB U OpOH3, IPUMEHSEMBIX Ul U3TOTOBJICHUS TaeK Iie-
penay BUHT-TaiiKa.

Tabauya 2
MexaHu4ecKue CBOHCTBA YYT'YHOB M OpOH3
Mare e pener [ze]. [oel,
puai HNPOYHOCTH | TEKY4YECTH O, MTTa MTTa
oz, Mlla MlIla
bpO10d1 200-350 140-200 30-40 50-60
BpO6116C3 150-200 80-100 25-30 35-40
HAM10-5 300 - 35 75
CY15-32 150 - 40 80

Cmazka pe3p00BOY Mapbl 3aBUCUT OT Ha3HAUYCHUS U YCIOBHH PabOTHI
nepenadn. [ MexaHU3MOB C PYYHBIM NPHUBOJIOM YacTO HCHOJB3YETCS
KOHcHCTeHTHas cMa3ka tuna [IUATHM.

Jiig KopIirycoB BEIOMPArOT YTIEPOAWCTBIE CTald OOBIKHOBEHHOTO
kagectBa (Ct 3 TOCT 380-2005). JIms TUTHIX KOPIYCOB HaIlle BHIOH-
parot ayryssl (CU15 TOCT 1412-85).

4. KIIJI TEPEJJAYM BUHT-TAWKA

Ha puc. 25 mpuBeneHa pa3BépTka Ha IUIOCKOCTh JIMHUU Pe3nObl AB
no cpexHemy nuamerpy d» 3a omun o6opot. Touka A 3a omuH 000pPOT,
paBHBI 70y, TIEPEXOIUT B MOJIOKEHUE B, MOAHUMASACHh NIPH ITOM Ha Be-
JUYUHY Xo/a pe3b0bl P, = P - n (P — mar pe3b0bl, N — YHCIIO 3aX0JI0B).
Tornma y — yron nogbéma pe3bObl.

Yroi noaséMa BUHTOBOM JIMHUHU PE3bOBI

R

= arct
y=ardg "
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BonbmMHCTBO BUHTOBBIX MEXaHU3MOB JIOJDKHO 00J1a/IaTh CBOMCTBOM
CamomopMmMOACEHUS.

VYcnoBue caMOTOPMOXCHHS B pPe3b0€ COCTOUT B CIIEAYIOIIEM.
laiiky npencraBuM B BHJE IIOJI3YHA, JBHXKYILErOCS II0 HAKIOHHOM
TUIOCKOCTH BHUTKA Pe3bObI (M. puc. 25). PaccMOTpUM CHITBI, TIPHIIOKEH-
HBIE K raiike (IIOJ3yHY) U YCIIOBHE €€ CKOJBXEHHs BHU3 110 HAaKJIOHHOM
IUIOCKOCTH TOJT AEWCTBUEM OCEBOM CHITBI Q.

— —

Puc. 25. K yciioBr0 caMOTOPMOKEHHS B pe3b0e

W3 xapTuHBI CWJI BHUJHO, YTO Taifka CKOJIB3UT BHU3 eciu cuia Fq

Oomnblire cuibl TpeHus Frp:
Q-siny>Q-cosy-tgp’,

rae Q-cosy= NQ.

Orcronia criemyer

tgy >tgp".

lafika CKONB3UT e€ciM yrod MoAbEMa BUHTOBOW JIMHUHM Y OOJBIIE
NPUBEAEHHOTO yIyla TpeHus p’. 3HA4UT, €CIu NPUBEAEHHBIN yroiu
Tpenust p’ OoJbIIe yria moabEMa BUHTOBOW JTMHUU PE3bOBI Y, CAMOTIPO-
W3BOJILHOTO JIBM)KEHUS Taliku moj aeicteueM cuibl Q He Oyzaer. Toraa
yCJIOBUE CAMOTOPMOYXKEHUS B pe3b0e NMeeT BUA:

p'=>y.

20



[TpuBenéHHBIN yroy TpeHus: B pe3b0e NpH HEMOIBM)KHOM BUHTE
f
po =arctg FO ,

rae fo — xosddumment Tperms mokost (Tabdi. 3); p — yronm HakiIoHa
paboueii cTopoHBI PoduIIs pe3bObl K TOPIIOBOH INIOCKOCTH BHHTA: JJIS
TpaneleuaaabHol pe3ponr = 15°, mis ymopuo#t B = 3°, mus Merpu-
yeckoii f = 30°.

Tabnuya 3
Ko3dduuueHT TpeHHs1 MOKOS M CKOJIbKeHUs [5]
Koadpuunent tpenns
Tpymuecs nokos fo CKoJIbKeHus f
MaTepHabl
6e3 cMa3KkM | €O cMa3Koil | Oe3 cMa3ku | co cMasKou

cTanp - OpoH3a 0,12 0,08...0,10 0,10 0,07-0,09
cTalb — CTajb 0,15 0,12 0,13 0,08-0,10
CTaJlb — YyT'yH 0,2 0,13 0,15 0,10-0,12
YYI'yH - OpoH3a 0,2 0,15 0,15 0,11-0,13

Kaptuna cun B pessbe mpu moabéme rpysa Q (wim 3aBHHYMBaHUH
raiiki) u IpH OIlyCKaHWM Ipy3a (OTBHHYMBAHUM TallKu) MpPENCTaBJICHA
Ha puc. 26. PaccMoTpuMm paBHOBecue raiiku. Ha He€ neiicTByIOT oceBas
cuna Q BuHTa, OKpyXHas cwia F, mepememniaromas 31eMeHT rafiku 10
HAKJIOHHOW TIJIOCKOCTH BHUTKA pe3nObl BHHTA BBEpX (CM. puc. 26, a), a
TaKXe CUjia peakuuu R BUHTa Ha raiiky.

Cuy F B pe3n0e co3maér Bpamarommni MOMEHT Ha PYKOSTKE BHHTA
Tres. CymMmapHas HOpMaibHasi CHJIa PEaKLHHM CO CTOPOHBI BHHTA, BbI-
3BaHHAsl BHEIIHUMH aKTUBHbIMU cwiiamu Q m F, nelicTByer Ha raiiky u
paBuHa Ns. [Ipu nBrkeHWM raiiku BBEpX IOX ACHCTBUEM CHIIBI F Ha Heé
TaKXke JIeHCcTByeT U cuia TpeHus Frp. Toraa momHas cuia peakiiui BUHTA
Ha raiiky paBHa R. l'alika HaxoauTcs B paBHOBECHH. YpaBHEHHE
paBHOBecHs B BEKTOPHOU (hopMe UMeeT BU]

Q+F+Ny+F,_ =0.

YpaBHEHHE MPOEKIMH CHII Ha TNIOCKOCTh CKOJIBKEHUS

—Q-siny+F-cosy—N; -tgp' =0,
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rae
Ny =Ng+Ng, Ng=Q-cosy, Np =F-siny.
[Tocne momcraHoBKM M TpeoOpa3oBaHMil MoirydaeM (HopMmyiy Tpe-
OyeMoli OKPYKHOH CHJIBI JIJISl TIEPEMEIIIEHUS SJICMEHTa TaliKu

F=Q-ty(y +p') .

Ov "\ W R

Puc. 26. Cuiibl B pe3p0e BUHTA M TaliKH TP TOAbEMeE ()
u onyckanuu (6) rpy3a Q

Ota cuia npeojoeBaeT CHUIly TpeHus B pe3bde Frp 1, mpu 3TOM, co-
BepIIaeT TOJIE3HYI0 paboTy mo moasémy rpy3a Q Ha BeIcOTy Xo0na
pe3sdbl P, = P-n 3a oauH OOOPOT PYKOATKA BHHTAa WM TacyHOTO
kmoda. Jta GopMyna oyeBHIHO cienyeT u3 puc. 26, a. U3 puc. 26, 6
TaKKe OYEBMIHO cienyeT Gopmyna s cuibl F B cinydae omyckaHus
rpy3a Q, a UMeHHO

F=Q-tgv—p).

[Ipu momwéme rpys3a (cM. puc. 26, @) 3a oAUH OOOPOT PYKOSTKH
BHHTOBOTO MEXaHHM3Ma Cwia F mpoinér oKpyXHOW MyTh HA CpPEeIHEM
oraMeTpe pe3n0bl, paBHBIi 7dy. [Ipu aTOM, crma Q, coBepiIas MoJE3HYI0
paboTy, MOAHUMETCA MO BUTKY pe3rObl Ha BeICOTY Ph. Torma KIIJ
pe3b0BI TpH Mo IBEME TPy3a

_ QR _ R __ toy .
F-nd, tg(y+p)-nd, tg(y+p’)
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ITpu onyckanuu rpy3a Q (cm. puc. 26, 6), monesnyoo paboTy coBep-
maet cuna F. Cuna F B aToM cityyae sIBISieTCSl CHIION MOJIE3HOTO CO-
MPOTHUBJICHUS, MIPU 3TOM OOECIEUMBACT «IIOATOPMAKUBAHUE» JBHXKY-
et cunbl Q U paBHOMepHOe, 0e3 YCKOpeHHs, CKOJIbKeHHe Tailku. Toraa
IpH YCIOBHM 3aTpauMBaeMod paboTel rpy3oM Q Ha mytd Ph u
COBepIIaeMOi MOJe3HOH paboTel cwioit F Ha mytu mdy momydum
¢dopmyty KI1/I pe3sOsr:

_F-nd, _tgly—p)-nd, _tgly—p")
Q-R R tgy

B camoropmo3simieii mape y<p' u KITJI Gyzer oTpHIaTe bHbIM, 9TO

MOKAa3bIBaCT OTCYTCTBHE JABMIKCHUS MPHU ICHCTBUU CUJI IO pUC. 26, 6.

5. METOJMKA PACUETA INIEPEJAYY BUHT-TAKA
BHUHTOBOI'O MEXAHHU3MA.

5.1. Pacuér BuHTA
5.1.1. Onpedenenue cpeonezo ouamempa pezvovt

OcHOBHasi IPUYMHA BBIXOJA U3 CTPOSI BUHTOBBIX MEXaHU3MOB — H3-
HAlllMBaHWE BUTKOB Pe3bObl. B IeNsX yMEHbIIIEHHS H3HOCA TIPUMEHSIOT
aHTH()PHUKIMOHHBIC TAPhl MATEPHAIOB (CTATLHOW BHHT W YyTyHHAs HJIH
OpoH30Bas raiika), CMa3Ky TpPYIIMXCS TIOBEPXHOCTEW, NPUHUMAIOT
Majble JIoNycKaeMble MaBieHus. Hampumep, sl mapbl yiydilieHHas
cranb-Oponsza npuHuMaroT []=7-8 MIla, npu HCMOIB30BAaHUU TAPHI
3akajaéHHas cranbs — oponsa — [(]=10-15 MITa, [2].

YcnoBue H3HOCOCTONKOCTH UMEET BUI

<[l (1)

rae ( — JaBleHWE Ha BHWTKaX pe3pObl; Q — oceBas cuia Ha BUHTE;

q:

Foeo =7-d,-H,-Z — momans noBepXHOCTH pe3bObl B KOHTAKTE BHHTA

u raiiku; dz2 — cpenHuii AuameTp pe3sObl, Hi — pabovas BeicoTa npoduis
pe3n0bI (eM. puc. 21, 23), z=H/P — uncno BUTKOB B raiike BeIcOTOM Hr
Tpy 1iare pe3sos P.
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KoadduimenT BbICOTHI Tallkl NPUHUMAIOT TO KOHCTPYKTHBHBIM
coobpaxkenusM B mpeaenax yu=Hr/d,=1,5-2,5.

Koaddurtment BoicoThl pe3sdbl Yn=H1/P — B 3aBucHMOCTH OT THMa
pe3bobr: Wyh=0,5 — 1st TpanenennanbHol u Yh=0,75 — 11t yOpHOH.

ITocne moncranoBku momaau pe3sObl B (1) momyunm ¢dopmyiy
MPOEKTHOTO pacuéra AJSl CPEeJHEro AUaMeTpa pe3nObl, YIOBIETBOPSIO-
LIET0 YCIOBHIO H3HOCOCTOMKOCTH

Q
d=[———. 2
? TC'\I/h‘WH'[Q] @

5.1.2.0npedenenue sHympennezo ouamempa pe3vovt

BHyTpenHmii guameTp pe3sObl O3 onpeaenseTcs U3 yCIOBHUs yCTOM-
yuBocTH. [Ipu 3TOM BUHT B pacu€THOI cxeMe paccMaTpUBacTCsa B BHIE
CTEpKHs, padoTaroIero Ha MpOAOJIBHBIN M3rud ot cuibl Q. YcioBue
YCTOWYHBOCTH, UMEET BUJ

Q
S_‘q’, 3
] ©)

2
n-dg .
— KpUTHYECKas Harpy3ka Ha CTEp)KeHb (BHHT);

rue QKp =04 "

[n]:4—5 - Ko3QduuMeHT 3anaca, G, - KPUTHYCCKUE HANPSDKECHHS,

ornpezesnsieMble B 3aBUCMOCTH OT IapaMeTpa TMOKOCTH BUHTA A JINOO 110
¢dopmyne Ditnepa, 1160 1o popmyne AcuHckoro.
[MTapametp rubkocTH

h=—m, (4)

rae | — ko3¢ UIMEHT NPUBEACHUS JUIMHBI, 3aBUCALIMN OT criocoda 3a-
KpPEIUICHHUsT KOHIIOB BUHTA, puc. 27; | — Hanbonbinas miuHa cxxaroil da-
CTH BHHTA — PAaCCTOSHHE OT CEPEIUHBI TalikK 10 OTIOPHOI MMOBEPXHOCTH;
| — paayc MHEpIMY CeYCHHs BUHTA, ONpPeIeIsieMbli 1o (hopmyiie

EN
|=,/K =0,25d,, (5)
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rae Jx — oceBoil MOMEHT MHEpLHH MONEpPEeYyHOro ceyeHus BHHTA; A —
IUIOLIA/b TIONIEPEYHOr0 Ce4eHHs BHHTA; O3 — BHYTPCHHUWH IuUaMeTp

pe3b0bI BUHTA.

u=2 =1 w#=07 \| u=05

:i ”
’ o ‘

Puc.27. KoadduuumeHT | pu pa3auyHbIX coco0ax 3aKperuieHUs
KOHIIOB CTCPIKHS

0
1
]

=

Ecnmu A mpunumaer 3Hauenus 1o 40, To mpoBepKa BUHTA Ha YCTOM-
4rBOCTh He Tpebyercs. [Ipu A, nexamem B auanazone ot 40 mo 100,
KPUTHYECKUE HANPSHKEHUS! ONPEASIIAIoTCs o popmylie SIcHHCKOTO:

o, =a-b-A, (6)
rae Ads crajel, MCIONb3yeMBIX IPU HM3TOTOBICHHH BHHTOB, MOKHO
npuaumarts a = 310 MIla u b = 1,14 MI]a.

Ecm A > 100, To KpuTHYeCKHE HAMPSDKEHUS OTPENEISIOTCS TI0
¢dopmyne Ditnepa

G =5 (7)

rae E =2,1-10° MITa — MOyJib YIPYTOCTH CTaJIH.
BHyTpenHuii auaMeTp O3 OnpenessstoT METOI0M MOCIIeI0BATEIbHBIX
IPUOIKEHUH.

(1)
3

[purumaror B iepeoM npubamwkennu d3° =0,9d,. Jlanee, B nepsom

MPUOTIKCHUH OTPECNISIIOT THOKOCTh BHHTA Y 1o dbopmyne (4) ¢

yuétoM (5) ¥ KpUTHUUECKOE HaNpsKEHHUE G%) no ¢popmynam (6) wnu (7) B

1
3aBHCHMOCTH OT BEJIIMUHHBI THOKOCTH 7\.( )
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3aTreM MpOBEPSIOT BBHIMIOJHEHHE YCIOBUS YCTOWIUBOCTH (3) 11 MpH-
HATOTO JuameTpa BUHTA. Eciii ycioBue BBIOJHACTCS, TO LMK MPHOIN-
KEHMH 3akaHuuBaeTcs. EcaM ycioBHe HE BBINOJIHAETCS, TO BO BTOPOM
OpUOTKEHNH TPUHUMAETCSl YBEIMUCHHOE 3HAYCHHUE TUaMeTpa, HalpH-

(2) (2)

mep dj :1,2d§1). Jlanee BBINONHAIOT pacdyEThl 1(2), Gy » IIPOBEPSIOT

ycIlioBre ycroiunBoctH (3) BO BTOpOM LUKIE | T.JA. Pacuér 3akaHuyuBa-
€TCsl, €CJIM B HEKOTOPOM [I-OM TPUOIMKESHUH, BBIMOJHSIETCS yciaoBue (3)
B BUJIC
Q(i)
Q<—2<14Q.
[n]

W3 ycrmoBus ycroitumBoctn (3) ¢ yu€rom rtHOkocTH (4) U
KpUTHYeCKuX HanpspkeHuit (6) u (7) MOXKHO MOTYYUTh, O€3 BHIMOTHEHUS
MOpOIEAYPhl  TOCIEAOBATENbHBIX  MPHOMMKEHUH, (OpMYJBl s
OTIpe/IeNICHNsI BHYTPEHHETO IuamMerpa pe3nObl O3 st THOKUX CTEpXKHEH
Oiinepa (ipu A > 100) B BuzC

641’ -12-[n]-Q
-E ' ®)

U TS JKECTKUX cTeprkHel o Scurckomy (mpu A < 100)

>4b-1'c-;,t-|+4-\/(b-n-u-|)2+a-n-[n]-Q ©)
a 2rn-a '

Juamerp ds ompenensercs cienyromum obOpazoM. Hanpumep, mo
¢dopmyne (8), 3aTeM 1o Gopmyne (4) B LENIAX MPOBEPKH, OMpPeHeIsieTCs
OpH MOJYYEeHHOM JHaMeTpe THOKOCTh BUHTA A. Ecnm momydeHHOe
3HAYEHUE A JIGKHUT B Ipelenax NpUMeHeHUs 3Tod ¢opmyisl (8), TO
ouaMmeTp HaineH BepHo. Eciin HeT, To He0OX0AMMO paccuuTaTh JUAMETP
o popmye (9). Paccunranusiii AmaMeTp MOHKEH OBITH HE MEHbBIIIE, 9eM
0,9d> anst obecrieueHus yCIOBHS H3HOCOCTOMKOCTH pe3bObl. Eciu u3 (8)
i (9) auametp dz < 0,9dz, To HeoOxoaumo npuHsTH d3 = 0,9d>.

dy
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5.1.3.Bvioop cmandapmmusix napamempos pe3vovt

Ilpy TPOEKTHPOBaHWM BHUHTOBBIX MEXAHW3MOB C  XOJOBBIMHU
(Tpy30BBIMH) BHHTaMH PEKOMEH/IYETCS MPHMEHSITH TparelneuIbHYo
OJIHO3aXOAHYI0 pe3b0y. B ciydae nmelcTBHS 3HAYNUTEIHHOW OCEBOM
CHUJIbI, IIOCTOSHHOM 10 HaNpaBICHUIO, PEKOMEHIYEeTCS MPUMEHSATh
yropHyto pe3pdy (cM. riaaBy 2). OCHOBHBIE pa3Mepsl TparenenIaIbHoOR
U yrnopHo# pe3n0 mpusBeaensl B Tabn. 111, 2I1. U3 cranmaptHOro psna
HOMUHAJIBHBIX AHAMETPOB BEIOMpaeTcs OyvKalinii O0MbIINi K pacyér-
HOMY BHYTpeHHUH auamerp pe3pObl ds. [lpu 3TOM anst cobOmroneHus
HOpMaTHBa 10 YHCIIy BUTKOB Z B Taiike, He MpeBblmaiomero z = 12, u
BBHITIOJIHEHUSI YCJIOBUS CaMOTOPMOXCHHS, PEKOMEHIyeTCsl BHIOMpAaTh
cpeaHuil mwar pe3rObl P W3 nuana3oHa MIaroB JJIs JAHHOTO HOMHHAIb-
Horo nuamerpa pe3bObl d (cm. Tadn. 111 u 2I1 npunoxenus). B nasnb-
HeWmmx pacyérax HeoOXOJMMO MPUMEHSITH BHIOpaHHbBIE ¢ MOMOIIbI0 O3
CTaHAapTHBIC TapaMeTphl: quametpsl — d, dz, ds u mar P.

5.1.4.1Iposepka 6bInoIHEHUA YCTIOBUA CAMOMOPMONHCCHUA
6 pe3boe.

C yuérom 3amaca CaMOTOPMOXKCHUs K YCIIOBHE CaMOTOPMOXKEHUS
(cM. rnaBy 4) mpuMeT BUI

!
k=L>13,
Y
I7ie Y — yroJ noabEéMa BUHTOBOM JIMHUM pe3b0bl, p' — MPUBENEHHBINA yroJ

TPEHUSL.

Ecnu ycioBre caMOTOPMOIKEHHsI HE BBITIOIHSETCS, TO HEOOXOAUMO
au00 YMEHBIIUTH paHee BeIOpaHHbId 13 ['OCTa mar pe3sObl, 1o yBe-
JMYUTH AUaMeTp BUHTA (yBenuuuth O3 U, cieqoBaTensHo, d u dy).

5.1.5.0npeoenenue momenma cun mpenus 6 pe3voe

MoOMEHT cHJI TpeHHs B pe3bOe omnpeernsiercs mo hopmyie [2]

T = Q2 tolp+p). (13)
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5.1.6.0npeodenenue MomeHma cui mpenus 6 nsme euUHmMa

[IpuMeHHTENNFHO K HaXUMHBIM MEXaHHU3MaM HEOoOXOJUMO pac-
cMaTpuBaThb MOMEHT CHJ TpeHHus B nAre BuHTa. PopMysia MOMEHTaA 3a-
BHUCHT OT KOHCTPYKUMM NATHI BHHTA. Ha puc. 28 mpuBenén Bapuant
KOHCTPYKIMH TSTHI, B KOTOPOH BBIMOJHEH pe3bOOBOM YYacTOK st
HAaBMHYMBAHUS Ha HEr0 HaXMMHOTO MOJMATHHKA, YeM U oOecrednBa-
ercsi ero cBOOOJHOE KpeIUIeHHe K BUHTY. 31ech Oy — AnaMeTp HICHKH
BUHTA, puHUMaeMblid 0,9d3; dif — TMaMeTp HATHl BUHTA, IPUHUMAEMbII

taxxe 0,9ds.

g

dm
D4

]
7
1 p%d
4.

G,

Puc. 28. KoHcTpyKIust NSTH BUHTA

(V5]

Qu

JJist CTUTOITHOM TISITHI MOMEHT CHJT TPEHUS
Tnzéf-Q-dn, (14)

rae f — xosddunment Tperns B mape craab—crank (cM. Tabi. 3).

28



5.1.7.0npeodenenue Onunbl PyKOSAMKU 6UHMA

Hmuna pykostku L, ompenensercs u3 ypaBHEHHsST pPaBHOBECHS
MOMEHTOB CWJI Ha BUHTe. Ha BHHT JIeHiCTByeT BpaIllarolIiii MOMEHT T,
CO3/IaBaeMbIii MPUIIOKEHHON K PYKOSITKE CHIIOH pabodero Pp.s, U MO-
MEHTBI CHJI TPEHUS B pe3b0e U B MATe BUHTA. Toraa

T=T,,+T,, (15)
e T=PF L.
Otcroa Tpedyemasi IIiHa PYKOSTKA
T..+T
L, =221, (16)
Ppa6

VYcunue pabouero Ppes NpU JIUTENBHON paboTe MOXHO TPHUHSATH
150-200 H. MakcumanbHas AMHA PYKOSITKH AOJDKHA OBITH He Ooiee
1 M, nHaye HEOOXOANMO U3MEHHUTH KOHCTPYKIHIO ISATHI AJIs CYILIECTBEH-
HOTO YMCHBIICHUSI MOMEHTAa CHJI TPEHUs B msTe. BOo3MOKHA ycTaHOBKA
YIIOPHOTO TOJIIMITHUKA B TsITe BUHTA. Ecim pacuéTHas [umHa pyKOSTKA
He npeBbimaer 100 MM, TO HEOOXOAWMO HPHHATH C YYETOM HIMPHUHBI
JMagoHN pabovyero KOHCTPYKTUBHYIO [UTHHY

L, =L, +100, mm.

5.1.8.0npeoenenue ouamempa pyxosamxu

PykosiTky MOXHO paccMaTpuBaTh B pacyETHOM cxeMme B BUJE KOH-
COJILHOH OaJTKM, JKECTKO 3aIIeMIIEHHON B TOJIOBKE BUHTA M 3aTPyKEHHOM
cuioit pabovero Ha cBo6oaHOM KOHIE. [Ipu aToMm pykosiTka paboTaer Ha
n3rub. YcioBue NpOYHOCTH Ha mm6 B OTIACHOM CEYECHHHU

oL
M, T g, a7
P

"_WM (r-d
32

(e

rae W, — MOMEHT cOpOTHBIIeHUST U3THOY (0CEBOII MOMEHT COIIPOTHBIIE-
HHUS Kpyra) ceueHus pykostku auamerpa dp; [6] — momyckaembie Hamps-
KCHUSI MaTepuana pPyKOSTKH. [N PYKOSITKH, BBITOJHEHHOW W3 CTalld
Ct3 moxuo npuats [6] =100 MITa.
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W3 ycnosus mpounoctd (17) monyuum Qopmyny s TpeOyemoro
JIuaMeTpa PyKOSITKU

(18)

5.1.9.1Iposepounsiii pacuém eunma

W3BecTHBI pa3Mepsl BUHTA, BHEIIHNWE Harpy3Kd M MPOYHOCTHBIC Xa-
PaKTEepHCTUKU Marepuaja BHHTA. Jlaiee HEOOXOAMMO MPOBEPUTH €ro
paboTOCIIOCOOHOCTD, KOTOpasi 3aKI0YaeTcsi B MPOBEPKE BBHITIOIHEHUS
YCIIOBUW MPOYHOCTU B OMACHBIX CEUCHUSX BHUHTA IO COOTBETCTBYIO UM
BumaM jaedopmaruii m HanpsbkeHWd. Ha BHHT AeicTByeT oceBas cuia,
BpAIIAIONIUi MOMEHT CO CTOPOHBI pa0O4Yero U MOMEHTBHI CHJ TPEHUS
(cm. m. 5.1.5-5.1.7.). Dmropsl OCEBBIX CHJI M KPYTAIINX MOMEHTOB JIaHBI
Ha puc. 29.

Bmropa Dmiopa
cul MOMEHTOB
T
i N
v
1=
T —
=0 Ty —
2 —

T

Puc. 29. Dmropsl cril 1 MOMEHTOB Ha BUHTE
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W3 smop cnemyeT, 4TO BUHT B MOINEPEYHOM CEUECHHUU padOTaeT Ha
cxkarue U KpydyeHue. OnacHbIMU SBISIIOTCS ceueHus 1—1 u 2—2 B mectax
melku BUHTA. B cedenumn 1-1 nedcTBYIOT TOJBKO HAaNpsHKEHUS
KpydYeHHs OT MOMEHTa Ha pykositke 7, co3maBaemoro paboumm. Torma
YCIIOBHE MTPOYHOCTH B 3TOM CEUCHUU UMEET BU

M T
T :—Kp:—S‘C. 19
W, T (19)
16

B ceuenun 2—2 BUHT paboTaeT Ha CxKaTHE OT CHIbI Q U KpyUeHHE OT
MOMEHTa CHJI TPEHHs B IIiT€ BHHTA [, YCJIOBHE NPOYHOCTH TIO
SKBHUBAJICHTHBIM HANPSDKEHHUSIM IO THIIOTE3€ HaHOOIBIINX KacaTelbHBIX
HaHpiDKeHI/Iﬁ B cCilydya€ OJHOBPEMCHHOI'O ]lefICTBHSI HOPMAJIBHBIX U
KacCcaTCJIbHBIX HaHpﬂ)KeHHﬁI

G =105 + 472 <[] (20)

HaHpSDKGHI/IFI CIKaTus U KPpy4CHUS COOTBETCTBCHHO

O ex :% (21)!
4
T
T, =—"— (22)
T (n-d?
16

JomnyckaeMoe HampsOKEHUE, HaOpuMep JAisl HOPMAaM30BaHHOU
ctanmu 35 ¢ mpenenom Tekydectd o, = 320 Mlla npu TpéxkpaTHOM 3a-
race MpOYHOCTH S:

[6]=2= =329 _107MiTa,
K

[t]~0,6[c]

Bunt pabortocnoco0eH, eciy BBIMOJIHAIOTCS YCIOBHS NPOYHOCTH
(19) u (20) B ceueHmsIX IIEHKN BUHTA.
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5.2. Pacuér raiiku

B Xone KOHCTpYKTMBHOrO pacu€ra HpU 3alaHHOM Harpyske H
IIPOYHOCTHBIX XapAaKTEPUCTUKAX MaTepuaga OIPEIEISIFOTCS pa3Mepbl
OpOH30BO TaliKH.

5.2.1. Bveicoma zaiiku

Ocku3 raiiku gan Ha puc. 30. M3BectHo (cM. 5.1.1), yTO OTHOCH-

TCJIbHAA BbICOTA raku
v, -H % |
d2

Hp =y -d,. (23)
[Ipn wm3BeCTHOM BBICOTE TakW M ImMare pe3b0bl P HeoOXoIuMo

MIPOBEPHUTDH BHITIOJHEHUE YCIIOBUSA 10 MaKCHMAJIBHOMY YHCIIy BHUTKOB B
ramke:

Torna BeICOTa TalKHU

z=%£[zmax]=12 (24)
OnTuManbHBIMU ABIISIIOTCS 3HaueHus Z = 6-10
D b
1=}
-
o n,
‘ )
Dy,

Puc. 30. Dckus raiiku
Ecmn ycrnoBue (24) He BBINONHSIETCS HEOOXOAMMO YBEIWYHTH IIIAT,

He 3a0bIBast Ipyu 3TOM IMPOBCPUTH BBIIIOJIHCHUE YCIIOBUA CaMOTOPMO-
KCHHUA.
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5.2.2. Hapy»cHblii ouamemp 2aiiku

laiika B monepeyHOM Ce4eHUH padOTaeT Ha pacTsHKEHHE OT cuitbl Q
U KpY4YEeHHE OT MOMEHTa CHJI TPEHUS B pe3b0e Tpe;. Y CIOBHE MPOYHOCTH
10 DKBUBAJICHTHBIM HAIPSUKEHUAM MMEET BUJL

= % <[s]. (25)

GBKB
[5-(oe %)

rae 1,3 — ko3 PuIUeHT, YUUTHIBAIOIIMI BIMSIHUE HANPSHKCHUH Kpyde-
Hust; Dy — HapyxHbIlil muamerp raiiku; D4 — HapyXHBIN AHaMeTp BHYT-
peHHeil pe3nOBI (s ymopHo# pe3sdbl Di = D); [6] — momyckaembie
HanpspKeHUs! IUIa Matepuaia raiiku. Hampumep, ans 6ponsst bpO10D1
(cM. Tabm. 2) mmeeM
[G]=&=@=60 MITa.
S 23

Omnpenenenne koadduirnenTa 3amaca S cM. B [5].

U3 ycnoBusi mpouHoctu (25) momywarorT ¢opmyiry Iuia pacuéra
Hapy)KHOTO JHaMeTpa Taiflky B BUE

Dy > M+D§. (26)
\ n[o]

Ecmu TonmuHa CTEHKM Taiku 820,5(DH - D4) MEHbIIE 3 MM, TO
caeayeT npuHATE & = 3,0 M CKOPPEKTUPOBATH BEIMYMHY HApy»KHOTO
JIraMeTpa raiiku no ¢popmyie (cm. puc. 30)

D,=D,+25=D,+2-3. (27)

Pacuérnpiii nuameTp HEOOXOAMMO OKPYTJIMTH B OOJBUIYIO CTOPOHY
710 LEJbIX 3HAYEHUI MUJUTMIMETPOB.

5.2.3. Juamemp dypmuxa caiiku

laiika cBouM OypTHKOM OMMpPAETCs HA KOpIyc Mexanu3ma (puc. 31).
OmnopHas KoJbIIeBasi MIOBEPXHOCTh OYPTHKA BOCIIPUHAMAET OCEBYIO CHITY
BHHTA M, CJIEJIOBATEIbHO, pa0OTACT HA CMSTHE. YCIOBHE CMSATHUS UMEET
BUJI

O =t <fon]=[o]. (28)
[+ oo

;- (02-07)
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Puc. 31. K pacuéry OypTHka raiiku

Ortcrona TpeOyemblil JuameTp OypTHKa

Dy > £+D§. (29)
V' [o]

llupraa omopHOW mOBEpXHOCTH OypTHKa A= O,5(DB - DH) HE
nojokHa ObiTh Menbie 3,0 mm. Ecin A < 3,0 , To HE00X0JUMO NPUHSTH
A = 3,0 1 cCKOppeKTHPOBaTh qUaMeTp OypTHka 1o hopmyie
D; =Dy +2A. (30)
Pacuérnplii tuametp HEOOXOAMMO OKPYTJIUTH B OONBIIYIO CTOPOHY
IO TIETBIX 3HAYEHUH MUJLTUMETPOB.

5.2.4. Bvicoma 6ypmuxa zaiiku
5.2.4.1. Bvicoma u3 ycnosust npouHOCmu Ha cpe3

Byprux, npu Bocnpustuu cuiel Q, paboTaeT Ha cpe3 N0 LUWIMHAPH-
YECKON MOBEPXHOCTH AuamMeTpoM Dy M BBICOTOH, paBHOU BBICOTE Oyp-
tka hg (cM. puc. 31). YcnoBue npoyHocT OypTHKa Ha cpes3

Q _ <K]-06[s]. 31)

Cp:TE'DH-hE

Ortcroa Tpedyemas BBICOTa OypTHKA

Q
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5.2.4.2. Bvicoma u3 ycnosusi npo4HOCmu Ha u3euo

BenencTBre MOrpeIHOCTH M3rOTOBJICHHST OYpTHKA WIIH TaiKu BO3-
MO>KHa paboTta OypTHKa Ha U3ruo, puc.32.

2] |
R = R

A

Puc. 32. U3ru6 Oypruka

MHTEHCHUBHOCTH CUJIBI PEaKLMU Talku R paBHOMEpPHO pacmpe/eieHa
[0 KOJIBIIEBOM OKPYXHOCTU OYpTHKa M MOKHO CUUTaTh, YTO OYpTHUK pa-
Ootaer Ha u3rub. Pa3BepHéM Ha miockocTh Mo auamerpy Dy xombio
Oypruka. [lomyunm napanienenumnes, KOTOPBIA MOXKHO paccMaTpHUBaTh B
Buze Oanku, pabotaromiei Ha u3rub (puc.33). Ilpu stom A sBusiercs
JUTHHOW KOHCOJIBHOM 0ajku, a cedyeHue ab siBisiercss HemoABMKHBIM 3a-
IIEMJICHUEM B TEJO TaiKM (CeYeHWe 3allleMJICHHs 3aliTpuXoBaHo). 13-
ru0 Oanky MPOMCXOAUT OTHOCHUTEIBHO OCH X, CIEIOBaTEIbHO HE00XO-
JIMMO UCIIOIB30BaTh MOMEHT CONPOTHUBIICHUS cedeHHs \Wy OTHOCHTEIILHO
ocH x. YCII0BHE IPOYHOCTH UMEET BUJT

Q-A
o, = TCD—th < [G] (33)
32
aDa x
a -~

4 0 <

Puc. 33. Pacuérnas cxema OypTuka
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Torna Tpebyemas BbicoTa OypTHKA

(34)

B KOHCTpyKIMIO TalK¥ TPUHUMAIOT OOJIBIITYIO BBICOTY Oypra u3
noJy4eHHbIX B 5.2.4.1 u 5.2.4.2. PazMep OKpyriuTh 0 UETbIX 3HAYCHUH
MUJITUMETPOB.

6. PACYET JETAJIEM KOPITYCA MEXAHW3MA

Kopmyca BHHTOBBIX MEXaHH3MOB HMMEIOT pa3sHOOOpa3HbIE KOH-
crpykuuu. PaccMoTpuM B 001ieM citydae KOpIYC B BUJEC CTOHKH TaB-
POBOTO Ce4eHus, 3arpy’KCHHOH pacTsarusaromeil cuioi Py u usruba-
oM MoMeHTOM M, (puc. 34). Crolika paboTaeT Ha PacTsHKECHUE OT

CWIIbI U U3rub OoT MOMeHTa. ONacHBIM SIBJISICTCS TaBPOBOE CEYCHHUE B
OCHOBaHMM CTOWKH. M3ru0d CTOWKHM MPOUCXOIUT OTHOCUTEIHHO TIJIaB-
HOU IEHTpaIbHOU OCcH Zc, IPOXOIAIICH Yepe3 IEHTP TKECTH CCUCHUS
taBpa C. HanpspkeHust u3ruba Ha KpailHUX NMpaBbIX (CXKATHIX) BOJIOK-
Hax cedyeHus (mo puc. 34 Touka B)

055) _ Mg _ Mg (35)
WZC J Zc
Xmax

1 Ha KpalHUX JICBBIX (PACTSAHYTHIX ) BOJIOKHAX (TOYKA A)

Gg\j) — MZC — M Zc , (36)
Woe [ Jzo
Xc

rjie Jzc— MOMEHT WHEPIIUH CEYCHUS TaBpa OTHOCHTENBHO TIIaBHOW IEHT-
paNbHOM ocH Zc;, Xmax — PACcCTOSIHAE OT OCH JI0 Hambosee yTaI€HHOTO
KpaifHero mpaBoro (1o puc.34) BOJIOKHA, JUIS IMPHHITOTO rabapura ce-
YEHUSA X =90 —Xc .
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O-ﬂlA

z
N zy A g
nm, | m,
Xe . e Xonax
d
- o
X
s ) - ==
e \
X
|
\,
I 2
[

Puc.34. Cxema k pacuéry kopryca MeXaHU3Ma

B cucreme xoopaunat Xz (cM. puc. 34) KOopAMHATA LIEHTPa TSHKECTH
TaBpa Xc omnpezensercs Kak OTHOUIEHHE CYMMBI CTaTHYeCKUX MOMEHTOB
Si; miomazeit i-x GuUryp-npsMoyrojabHUKOB, COCTABISIOIIMX TaBpP, OTHO-
CHUTEJIBHO MPHHATON OCH Z K cyMMe Turomaneil Fi cocraBnsionux TaBp
MPSAMOYTOJNBHUKOB 1O (hopMyIie

37



2
Z Siz

T X RtXxF
F+F

Xe = (37)

=

M

IR

Ecnu npuHATH TOJIIMHY CTEHKH TaBpa, PaBHOW O M B TIEPBOM IpHU-
OmmkeHnH Tabaput TaBpa, Hanpumep, 96x89, To u3 (35) B gomax & ko-
OpJIuHaTa

05885 +55-85°
85° +85°

MoOMEHT MHEPITUU TaBPOBOTO CEYCHUSI OTHOCUTEIBHO OCH Zc

= 2,755, (38)

Jpe =Jiz +M -+ 3, +m; -F,, (39)

rae ‘]121’ \]222 — MOMEHTBI nHepH Guryp 1 u 2 OTHOCHTENBHO COOCT-

BEHHBIX oceil (cM. puc. 34), onpenenseMsie o Gpopmynam

8%-(88)

Jiz, = 0 (40),
5-(85)°

\]222 = % , (41)

My, M2 — PacCCTOSHUS OT IJIABHOM LEHTPAIBHOM och Zc 10 cOOCTBEH-
HBIX ocelt Zy u Z; puryp 1 u 2

m =X—055, m,=X,—Xc.

C yuérom (36) m; =m, =2,255.
[Tocne moacranoBkY B (37) BXOIAIMIMX BEIUYHH MOJIYIUM (HOPMYITY
[JIABHOTO MOMEHTA UHEPIIUH TaBpa, MPEJACTAaBICHHOTO Ha puc. 34:

3
_5 8 +(2,258)" -88% +
12 (42)
3
+@+(2,255)2 -85% =124,375*

Iz
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B mepBom mnpubmmkenuu, 0e3 y4yéra HamnpsDKEHHH pacTsHKeHUS,
TOJIIIUHY CTEHKH TaBpa MOXHO onpeaem/m) u3 (35), ecnu 3amucarb ero

B (hopmMe ycI0BHS IPOYHOCTH cs )< [G] [Homyunm

() Mze 43
owm 1243764 <o} (43)

Xmax = 0,250

Otkyna TpeOyemas TOJNIIMHA CTEHKH B IIEPBOM NPHUOIMKECHUU
(mprMeHUTENTBHO K ceueHuIo TaBpa 95 x 85 mo puc. 34)

520373/ Mz [G] (44)

HanpspkeHust pacTsbkeHus OT AeHCTBUS CHIBI Py

— Py (45)
P TETE

VcnoBue MMPOYHOCTU TaBPOBOI'0 CECYCHUS B OITACHBIX TOUKAX AuB

G(ZA) = G(A) +op <[o], (46)
P =0l o5 <[o], (47)

p
o,
IJie J0MycKaeMoe HampspkeHue [o]= ?, st kopmyca u3 cramu Ct3

MoxHO puHATH 100 MITa.

Ecmm ycmoBus mpouHoctu (46) wam (47) He BBINONHAIOTCA,
HEOOXOIMMO TIOCIIEIOBATEILHO YBEMYMBATh O JI0 BHIIOTHEHUS! YCIOBHH
npovHocTd. BooOie, MoXKHO OBLIO M3HAYABHO MPUHATH APYrOoe COOT-
HOIIEHUE TabapUTHBIX pPa3MepoB TaBpa U ONPEACITHTh TPU 3TOM TOI-
umHy . [ToHsTHO, uTO TOrHa B (hopmyie (44) uynucnoBoil kodpPuIeHT
HU3MEHHTCH.
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7. PACUET CBAPHBIX COEJUHEHWN KOPITYCA

KoHcTpykImmu KopmycoB BUHTOBBIX MEXaHH3MOB B CXeMax 3aJaHHud
Ha KypCOBYIO paboTy cofepkaT CBapHble coeAnHeHus. Hanpumep, TaB-
pOBOE cOeIMHEHHE CTOWKM W TUTUTHI OCHOBaHMs Kopiyca (puc.35). Co-
€IMHEHUs BTaBp BBIITOJIHAIOTCS Yallle BCErO ¢ MOMOIIBIO YIJIOBBIX IIIBOB,
UMEIoIUX KareT mBa — K. Pacu€rel Ha MPOYHOCTH YHU(PHUIUPOBAHBI U
npu ar000i BHEUIHEH Harpy3Ke BBINOJHAIOTCSA Ui TaKUX IIBOB IIO
KacaTeJbHbIM HANPSHKEHUSM B MUHUMaIbHOM ceuennu miBa 0, 7K.

&}’

P

Vv

B | (yBeamyeHo)

Puc. 35. PacuérHas cxema CBapHOTO TaBPOBOTO COEAMHEHHS
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Ha puc. 35 mpencrariena pacuéTHas cxeMa CBapHOTO COCIUHCHUS
JeTaned Kopiyca MPUMEHHUTENFHO K 00LIeMy CiIydalo CHJIOBOTO Harpy-
eHus mBa. KacarenpHble HanpsbKeHHsST B MUHHUMAaJIbHOM CEYEHHUH IIBa
pa3BEpHyYTHI 07 45° B INIOCKOCTD ACHCTBYIOIINX HArpy3ok. Tak, cuna Py
BBI3BIBACT HANpsDKCHUS 7Tpx. Ha puc. 35 oHm moBEpHyTHl Ha 45° B
IUIOCKOCTh ACUCTBHSI CHIIBI Py. AHaNOrMYHO MOKa3aHBI MOBEPHYTHIE
HaIpsDKEHMS OT JISHCTBUsI MOMEHTOB. Hanpumep, 7, BBI3BaHBI MOMEH-
ToM M; u 1. 1. Coueranus HarpaBJICHUN ACHCTBHS HANPSHKEHUH OT pas-
JMYHBIX CHJI TIO3BOJISIIOT BBISIBUTH HanOoJiee OMAcHBIE TOUYKH CBAPHOTO
mBa — touku A, B, C, D. Heobxoanumo npoBepuTh NPOYHOCTH IIBa B
OMAacHbIX To4Kax. M3 kapTuHbl HampspkeHud (cM. puc. 35) ompenmens-
FOTCSI CyMMapHBIE HAIIPSDKEHUSI B COOTBETCTBYIOIIMX TOUKAX

tn = (T =Ty 7o + (e + Ty (48)
te = (twe + oy F + o2+ (T Ty P (49)
N T (50)
T = (T —Toy f + T2 T, - (51)

Hanpsokenust cpesa, BbI3bIBaeMble JSHCTBHEM Ha KOPITYC MEXaHH3Ma
BHeIrHuUX cuil Py, Py, P,
P
X
Ty = ——2— ), (52)
0,7-k-1,

Toy :L, (53)
07-k-1,
Pz
=i, 54
Tp; Oa7k|m ( )

rae s — nmea mBa.
Mowmentsr My, My, M; co3naroT B mBe HampspKeHUs

T = (55)
M
TMy :W_y’ (56)



TMZ = WZ ! (57)
z
™ J@+za-k) -]
_w 2 Jx_64 _ i -
rie W, =W, =—* = 054 0CEBOM MOMEHT COIIPOTHB
r 5

JIEHUS] KOJIBLIEBOTO IIBA B MUHUMaIbHOM ceuenun 0,7K, onpemenseMbii
gepe3 MOMEHT HHEPITUH Jy;

%-[(d +1,4-k)4—d4]
05-d

HUSI KPYUCHUIO KOJIBIIEBOT'O CEUCHIS CBAPHOTO IIIBA.
YcioBus mpoYHOCTH B onacHbIX Toukax A, B, C, D miBa

tw<[r], <[] S[T']’ p <[r], (58)

rac [T']— JOIyCKaeMOC HAIIPsXKCHUEC Ha CPE3 METAJlJIa 1IBa.

W, =W, = — MOJIAPHBI MOMEHT CONPOTHBIIE-

J1g yrioBBIX IIBOB MPHU PYYHOU cBapke 3iekTpoaoM D38, 942, 950
npuarMaetcs [ 1]

[¢]=06-|o, ], (59)
rac [GP]: % — HAOIIyCKAacMOC HAIIPSAKCHUC PACTIKCHHUA OCHOBHOI'O

Merajia; G, — Ipelel TeKy4ecTH; [S] — ko uireHT 3amnaca, paBeH

1,2-1,8 1151 HU3KOYTJICPOAMCTBIX CTAJICH.

8. PACUET BOJITOBBIX COEAUHEHUI

BuHTOBOI MEXaHH3M KpENHTCS ONOPHOM IUIMTOM KOpIlyca K OCHO-
BaHUIO C MOMOIIBbIO 0ONTOBOTO coeanHeHHs. HeoOXxoaumo paccuuTaTh
IpynnoBoe 00JITOBOE COEJUHEHUE, 3aIPYKEHHOE CABUIAIOLIEH U OTPbI-
BaIOIIEH cHIaMHM U ONPOKHIBIBAIONIUM MOMeHTOM. ClBHTraromas cuia
JeHCTBYeT B IJIOCKOCTH CTHIKA JeTajed koprmyca U ocHoBaHMA. OTphI-
BAIOIIAsl CHJIA U MOMEHT JACUCTBYIOT B INIOCKOCTH IEPIEHAMKYIISIPHOI
IJIOCKOCTH CTBhIKA. bOJITEl yCTaHOBJIEHBI B OTBEPCTHUS € 3a30poM. B sToM
cllyyae COEIUHEHUE PAacCUMTHIBACTCS IO JBYM YCJOBUSM paboTo-
cnocobHoctu. Heo0Xx0auMO BEIMOJIHUTE YCIOBUE OTCYTCTBUS CIABHTaA JIe-
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Tajeil B CTBIKE M0 IEUCTBUEM CIBHUIAIOLIEH CHIIBI U YCIOBUE HEPACKPHI-
TUSl CTBIKA, BBI3BIBACMOI'0 OMPOKUIBIBAIONIMM MOMEHTOM W OTPBIBAIO-
e cuor. MeTo MKy pacuéra pacCMOTPUM TaKkKe Jiisl 00IIero cirydas
CHJIOBOTO HArpy)KCHUs HA IPUMEPE COSNMHEHUS Ha puc. 36. 311ech CHIIbI
Px u P;, a Takxke momeHT My cHBHTarOT neTanuw B CTHIKE, a cuna Py u
OTIPOKUJIBIBAIOIINE MOMEHTEHI, CO37[aBaeMble cuiiaMu Py u P, BBI3BIBaIOT
PacKpBITHE CThIKA IeTaei (MIUThI KOPITyca ¥ OCHOBAHUS).

)}
P,
PY
C o
T~ 11
' =y
RZ'—’ RJ‘Z
xl Jil
X, X, h
]
4 31 Y 2 1 R,
=t
s LU/ TN Le e
| x .
R SCHE WA ST U
i —!_I ‘ ‘ - ﬁ/[A
_‘6, U T LA N L
T L |
d d
c P,
a z
v o

Puc.36. I'pynnoBoe 0oiToBOE coeAMHEHNE, HArPY)KEHHOE CHIIAMH,
PacKpHIBAIONIMMH CTHIK M CABUTAIOIINMHU JACTAIH B CTHIKE
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8.1. Onpenesienue TuamMeTPoOB 00JITOB U3 YCJI0BUS
HEPACKPBITHS CTHIKA

Junst obecnieyeHns pabOTOCHOCOOHOCTH CThIKa HEOOXOAUMO CO31aTh

AOCTAaTOYHYIO CUITY 3aTSXKKHU 6onToB P sar. 1 OTIA HapsKCHUS 3aTSAXKKU B
CTBIKEC

3ar F ' (60)
roe F, = 2-b-d — mIomans OCHOBaHMUA CTBIKA AeTaleil; N — 4uciao 00iI-

TOB B CTBIKC.

Hanpsokenusi, BbI3BaHHBIC, PACKPHIBAIOIIUMH CTBIK, CWION Py u
moMmeHTamu My 1 M;, cooTBEeTCTBEHHO

or, = (1) (61)
] 62)
O, =02 63)

T7¢ ONMPOKHIBIBAIONINE MOMEHTEI OTHOCHTEIFHO TJIAaBHBIX IICHTPATBHBIX
ocCeil, COOTBETCTBEHHO, Z M X

M,=P-h, M =P,-h;

Wz y Wx — MOMCHTHI COIIPOTHBJICHUSA CTbIKAa OTHOCHUTCIIbHO TJIABHBIX
HCHTPAJIbHBIX OCCP’I,

W, =i W= (64)
05-a 0,5-b
MOMCHTBI I/IHepLII/II/I CTBIKA
3 3 3
Z=a b ¢ b; JX=2b d; (65)
12 12 12

¥ — K03 puirenT BHemHeH Harpy3ku, npuauMaemsliii 0,2-0,3.
VYcnoBrue HepacKpHITUSL CTHIKA BBIMOJHAETCS €CIM HANpsDKEHHE OT
3aTSDKKH OONTOB OOJBIIE CyMMBI HaNpsDKCHHH, BBI3BAHHBIX CHIIAMU,

pacKphIBalONINMH CTHIK. B 30He Hambosee HarpyxeHHOro Oonra 4 (cm.
puc. 36) ycioBre HEpaCKPBITHS CTHIKA!
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Oy = Osar ~Op, ~Om, ~Owm >0. (66)

3ar

Ecmu BBecTH KOX(HUIUEHT 3amaca INIOTHOCTH cThika v=1,5-2,5 [1],
TO YCJIOBHC HEPACKPBITHUA CThIKAa MOKHO 3aIllMcaTbh B BUIC

Gy = (pr +0y, +Op, ) V. (67)

[Tocne moxcranoBku cioma (60)—(63) nomxywaem dopmyny mist Tpe-
OyeMO¥i CHUIBI 3aTSKKH

anTzﬂ. py4r|\/|z.FCT+|\/|X.FCT (68)
n W, W,
Pacuérnas cuia Ha HauOoJIee HArpYKESHHOM KpaitHeM Ooure 4
Py
B =Pa+x| —+R,+Ry | (69)
n

3neck Riz, Rix — pactsruparomnime Cuibl B HauOOJ€e HarpyKCHHbBIX
KpaliHUX 0Oo0iTax OT JNEHCTBHS MOMEHTOB, COOTBETCTBEHHO M; u M.
OTU CUJIBI OMPEICIISIOTCS U3 YCJIOBHS PAaBHOBECHS MOMEHTOB B CTBIKE
OTHOCHTEBHO CBOHMX Ocei (cM. puc. 36).

R, 2,+R,, - 2,+..+R,-2, =M (70)

z

R, z+.+R .-z, =M
rae N = 10 — yucao O0NTOB B CTHIKE.
Nwmes B BUy B mpesenax 3akoHa ['yka mponopIuOHATEHOCTh MEXKITY
CUIION, NedopMaryieil U pacCTOSTHUEM, 3allHIIeM IS PacTATHBAOIINX
cwi1 B OoJrrax oT JerctBus MomeHTa M,

(71)

X1

X X; =X X
RZZ = Rlz 2 ; R3z = Rlz Sz AT.A an = Rlz T
1 X X
Torna u3 ypaBuenus: pasHoBecus (70) moiayunm GpopMysty st CHIIBI
B HanOoJiee HarpyKeHHBIX KpaiHux Oonrax 1,4, 5, 6,9, 10
M, - X
Rlz = nz_l (72)

S

i=1
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AHanornyHeIM 00pa3oM moiydaeMm cuiy B Oonrax 1-4 u 6-9 ot
JEWCTBYSI BHEIIHETO MOMeHTa My

M

n

22

i=1l

x4

Rix = (73)

Buano, 9ro Hanbosee HarpyxeHHbIH — 60T 4 (cM. popmymy (69)).

Bont paboraer Ha pacTsbkeHUE OT CHITbI Py M KpydeHHE OT MOMEHTA
CWJI TPEeHUSI B pe3b0e MpH 3aTSITUBAHUK OOJITOBOTO COCTUHEHUS 10 YCH-
THst Pagr . YCIIOBHE IPOYHOCTH MMEET BUJ

Cop = ::dpg < [Gpc3], (74)

4
rae =13 — Ko3(pPHUIUEHT, YUYUTHIBAIOUINNA HANPSKCHUS KPYUCHUS;

[Opes] — IOTTyCKaeMble HANPSDKEHUsI TIPH JACHCTBUH HA Pe3b00OBOE COCITH-
HEHUE ITOCTOSTHHOW Harpy3KH:

o
o= (75)
rae S — xoaddurment 3anaca. [Ipi HEKOHTPOIUPYEMOIA 3aTSHKKE OIpe-
nensiercst o hopmyie [3].

.. 2200-k ]
900— (70000~ R, ¥ -107 |’

(76)

rae kK = 1,0 mpu crarudeckoii Harpyske. PopMysa npuMeHuMa npu Ps
He 6omee 70 xH.

N3 ycnoBus mpounoctr (74) monydaem GopMyny sl BHYTPEHHETO
IIaMeTpa Pe3bObl

dy=3 . 77)
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8.2.PacuéT coeauHeHMs MO YCJIOBHIO OTCYTCTBHSA CABHIa
AeTajiell B CThIKE

Ecnu GonThl yCTaHOBJIGHBI B OTBEPCTHS C 3a30pPOM, TO BO3MOXKCH
C/BWT JeTayiell moj JeiicTBueM BHemHuX cui Py, P, u MmomenTta My. 3a-
TSHYThIC OONTHI CO3/AIOT CWIY TPEHHS, TNPEMSATCTBYIONIYIO CJIBHUTY.
Chpuraromasi cuia, OTHeCEHHAas K OJHOMY OOJNTY ONpeIeNseTcs u3
ypaBHEHUI paBHOBECHS CHJI © MOMEHTOB B CThIKE (pHC. 37):

2X; =R, -Ry-R,—...—R; —...-R,, =0;
$Z;=P,~R,—R,;—..—R,;; —...~R,, =0; (78)
ZMiy = |\/|y_R,\,ll-rl—RMz-rz—...—R,\,Ii i —...—Ry, -1, =0.

Puc. 37. PacuérHas cxema cuil B COEIMHEHUH IIPU CJIBUTE
JeTajnel B CThIKE

Otcrona, U3 TIEPBEIX JBYX YpaBHEHHHU ITPH OAMHAKOBOM Harpyske Ha
OO0JITHI

P P
in:?x; I:\)zi_FZ'



CoriacHO NPOMOPLUUOHATLHOCTH CHJI CMELICHHUSM, CHJIa PEeakluu
Rwmi oT meficTBus BHemHero MoMenta My Ha mr000M i—om GojTe B 3aBH-
CHMOCTH OT cuiibl Ry Ha HauboJee Harpy:xeHHoM Oonte 1

I

— 1
Rumi = Ry -—
h

ITomcraBisis 3TO yCIOBHE B TpeThe ypaBHeHHe paBHoBecus (78-3),
NOoJIydaeM CHITy, CABHTAIOIIYI0 HauboJiee HArpyKCHHBIH MepBBIA OONT
1O/ ISHCTBIEM BHELTHEr0 MOMeHTa My

M y N M v rl
R LR
' Zf

(79)

RMl_

CyMMapHaH cABUraromas Chujia Ha HaI/I60J'IC€ Harpy>xc¢HHOM ICPBOM

0oJre
R =R%+R%+R2,~2-JREXZ +R: Ry, -cos(r) . (80)

/I Y1 — YTOJI, ONUPAIOIIUICS HA HICKOMYIO BemunHy Ri = R1.

YciioBue OTCYTCTBHSI CIABHUra JIETaJICH B CThIKE COOJFOMACTCS, €CIU
CHJIa TPCHHUsS B pacyére Ha OJWH OONT OOJNbIE MaKCUMAalLHOW CIBUTA-
FoIIeH

3aT (1 X) f= Scu : Rl' (81)

rae Se; — K03 duimeHT 3amaca no cABHUryY, Se = 1,2-2 [1]; f = 0,15 —
KO3 QHULUEHT TPEHUS B CTHIKE.
Otcrona Tpebyemas cuiia 3aTsHKKH HanboJiee HarpyxeHHOro Oonra 1

P
Scu ’ R1+(1_X)'7y
P = n__, (82)

3ar f

Boar paboTaer Ha pacTsDKEHHE OT CHIIBI Payr M KPYUCHHE OT MOMEHTA
CHJI TPEHWs B pe3b0e NPH 3aTATMBAHUM OOJTOBOIO COEIUHEHHS JIO
yertust Paar . YenoBue npquocm HUMeeT BHU]

c VP [G ] (83)
JKB 2 e3
T d P
4
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W3 ycnorus npounoctu (83) monydaem GopmMyity sl BHYTPEHHETO

JMaMeTpa pe3nObl
4.-y-P
d, = 3/Jﬁ . (84)
T |Opes

9. MPUMEP PACYETA BUHTOBOI'O MEXAHU3MA

PaccmoTpuMm 3aXuM BHHTOBOWM C KOHCOJIBHOM CTOMKOM, cxema
KoTOporo mp uBeaeHa puc.38. cxoaHble JaHHbIE: OCEBasl CUjla Ha BUHTE
Q=12000H, xon euata H=300 MM, pacctosiaue a=180 mm.

]
-+

Puc. 38. 3axum oHOCTOCUHBI: 1 — HAKMMHAs 1siTa (Oarmax);
2 — Tpy30BOii BUHT; 3 — CTO¥Ka KopIryca; 4 — OCHOBaHHUE Kopityca (IJIuTa);
5 — pabounii cTo.
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9.1. Pacuér BHHTA
9.1.1. Onpeodenenue cpednezo ouamempa peszvovt

IMpuHUMaeM K HCIOJL30BAHUIO CTAHAAPTHYIO OHO3aXOIHYIO
Tpaneneunaibayto pe3rdy 'OCT 24737-81.
IMocse moCTaHOBKHM YHCIIOBBIX 3HAUEHHH B (2) moTydaem

d, = 12000 =19,54 mm.
314-0,5-2,0-10

9.1.2. Onpedenenue enympennezo ouamempa pe3vovl

U3 popmye (8) momyuum

=16,34 MmMm.

64-1%-340° -5-12000
d; >4 3 5
314°.2.10
Toraa rubKocTs BUHTA, CM. (4)
1,0-340
=————=8303.
0,25-16,34

3nauenue THOKOCTH oOKasamochk MeHbine 100, ciaegoBaTennHO,
HE0OXOAMMO BEITMYHHY JHAMETPA OMPEICIUTH 10 dhopmyie (9)

. 4-114-7-10-340+ 4-/(114-7-1.0-340) +310- £-5-12000

ds
2-314-310

=18,39.

Toraa u3 (4) momyuum rudkocts A=73,76, uro menpme 100 u, ciue-
JOBaTeNbHO, MpuMeHenue (9) mis onpenenenust ds onpasaaHo.

9.1.3. Boibop cmanoapmusix napamempos pe3vovl
Brmkaiimue Gonpimre K pac4€THBIM IUAMETpaM MapaMeTphl pe3bOb

mo 'OCT (cm. Ipumoxenue): d = 24,0 mm; dz = 21,5 mm; d3 = 18,5 mm;
P=5,0.
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0.1.4. Ilposepxa 6blnoHeHUA YCLOGUA CAMOMOPMOHCCHUS
6 pe3voe

Yroa nogsémMa BUHTOBOM JIMHUM PE3b0bI

= arctgL 4,23°.
n-d, 314-215

[IpuBenéHHBIN yron TpeHHs B pe3noe

y =arctg

01
=arctg
([3) cos(L5°)
VYcaoBre caMOTOPMOIKEHUSI BBITIOJIHsAETCS ripu K > 1,3:
k=P 39 4,
Y 4 23

Po arctg =5,91°.

9.1.5. Onpeoenenue onunvt pykosamxu

MoMeHT cun TpeHus B pe3boe (13)
T,., =12000 E tg(4,23+5,91) = 23080 H-mm.
MowmeHT cun TpeHus B 1siTe BUHTA (14)
T; = 20,15-12000- 0,9:185=9990 H-mm.
JliHa pyKOSTKH M3 yCIIOBHS paBHOBECHS MOMEHTOB Ha BUHTE (16)
_23080+9990
P 100
[IpuanMaem IHY pyKoSTKH 350 MM.

=330,7 MMm.

9.1.6. Onpeoenenue ouamempa pyKosmxu

ITocne IOACTAaHOBKH B (18) YHUCJIOBBIX BCIWMYHH MOJYy4YaCM AUAMCTP

PYKOATKH
32.pm. -200-
Lt L, _,[32-200-350 _192
n-[o] 314-100

[Mpurnmaem quamerp pykosTku 0y = 19 mMm.
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9.1.7. Ilposepounstit pacuém sunma

Hanpsokenust cxxatus B omacHoM ceueHud (2-2) BunTa (M. puc. 29),
ompenensieMble 1o ¢popmye (21)

Go = 12000 — =5514MIla.
314-(0,9-d,)
4
HanpspkeHust KpydeHus: B 5TOM CEYEHUH B COOTBETCTBHH € (22)
T =& =1103MIla.
314-16,65°
16

[IpoBepka BBITTONHEHUS YCJIOBUS MPOYHOCTH B cedeHHMH (2-2) 1o
bopmye (20)
G, =+/5514% + 411,03 =5939 MITa <[c]=100 MITa.
VYcroBue npounocTH B ceueHuu (1-1)

_ 23080+9990 _ 5 44 MiTa <[o] MiTa.

T
® (314-16,65°
16

YciaoBue TPOYHOCTH BEHITIOJHEHO B O00OWX CEUCHHSAX, BHUHT
paboTocrocoOeH.

9.2. Pacuér raiiku

9.2.1.0npeodenenue svicomel 2aiku

Bericoty raiiku (cm. puc. 30) onpeaenum 1o (23)
H. =2,0-215=430 mm.
[Ipu 3TOM YHKCITO BUTKOB B Taiike (24)

z=%3=8,6£[zm]=12.

YcrnoBue 1o 4uciry BUTKOB COOIOAaeTcs.
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9.2.2.Hapycuslii ouamemp 2aiku

Hz\/i‘ﬁ3—'33999+2452:3052w.

314-60

[Mpunumaem Dy = 31 mm. [Ipu 5ToM TonmmmHa cTeHKH paBHa 3,25 MM
(cM. 5.2.2), 4TO COOTBETCTBYET MUHUMAJIBHO JOIYCTHMOM.

9.2.3. luamemp dypmuka 2aiiku

W3 ycnoBus mpoYHOCTH Ha CMsTHE HOJydeHa ¢opMmyna Uil aua-
MeTpa OypTuka (29), mocie MoACTAaHOBKH B KOTOPYIO YHMCIOBBIX 3Hade-
HUH NOJTy4aeM

4-12000

L > [————+31* =34,87 mm.
314-60

[punnmaem nuamerp 6ypruka Ds = 36 Mmm. B aTOM cityuae mmpuna A
OTIOPHOHM KOJIBIIEBOH MOBEPXHOCTH OypTHKa NMPUHMMAET MHUHHMAaIHHO
JOIYCTUMYIO BEIMYHMHY, paBHYI0 3 MM (cM. Gpopmyry(30)).

9.2.4.Bvicoma dypmuka 2aiiku
Bricota OypTHKa U3 YCIIOBHS NPOYHOCTH Ha cpe3 (cMm. puc. 31 u

popmymy (32))
12000

p =2 —————— =3,54 Mm.
314-30-36

BricoTa OypTuka U3 ycloBHsS MPOYHOCTH Ha U3THO (cM. puc. 32, 33 u

popmymy (34))
h, >3 32:1200030 _c g9
314-30-60

[TpunrMaem BeicoTy OypTHKa hy =6,0 MMm.
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9.3. Onpenenenne KII/[ mexanusma

KIII pe3rObl B ape BUHT-Taika (cM. T1. 4)
o tgy tg4,25
e =0 (v+p)  19(4,25+591)
Jna onpenenenns KIIJl mMexaHn3ma paccMOTpUM 3aTpadyeHHYIO U
MIOJIE3HYI0 paboTHI 32 OJUH 000pOT PYKOSATKU. PaboTa mprIto:KeHHOTO K
BHHTY MOMEHTa Ha PYKOSTKE 0OecIieurBaeT MpeoI0JIeHHe CHII TPEHUS B
pe3pbe m B TATe BHHTA. [lpm 3TOM, 3a OIWH O0OOPOT PYKOSATKH
coBepIaeTcs mnoJyiezHas padora 1o moabEMy rpy3a Q Ha BBICOTY, paBHYIO

xony BuHTa. Torna KIIJ[ Mexanusma

Q- P, B 12000-5 B
2n-(T,, +Tyy)  2-314-(23080+9990)

nMCX =

€3

9.4. PacuéT xopmyca

Kopnyc mexaHu3ma NpencTaBisieT COOOH KOHCOJBHYIO CTOWKY.
ITpumem ceuenue ctoiiku B BHae TaBpa (puc. 34, 39). Ocesas cuna Q
BUHTa JICHCTBYeT Ha paccTossHUM L oT riaBHOW meHTpaibHOW ocu Zc
CEUCHUS CTOMKH.

z z Z
A YR
L
a S2 51| 5 85 S
IHI\H
Ol O
E | [IIHENI EEEEEEEEEEEE
_____ w e L C Ll i N R
g TN : IR H
:IIIEIII_ f}
xc xmax
[ /
A

Puc. 39. TaBpoBoe ceueHre CTOMKH, CBAPHON IIOB M PACHIOJIOKEHHE OOITOB
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CrnenoBaTenbHO, CTOMKAa B OMACHOM C€4YEeHHUH paboTaeT Ha pacTs-
xeHue oT cuiibl Q U u3rub ot momenta Mz = Q-L. Jlns onpenencHus
mwieda L HeoOxomumo Haiitm rabapuTel ceueHHs croiiku. [Ipumem
pasmep TaBpa (cM. 1. 6) 96 x 83. duamerp 6onToB HemsBecTeH. Toraa
NpUMEM B TIEPBOM NpuOMmKeHun S; = Sz = 15 mm (cm. puc. 39). Ton-
IIMHA CTEHKU TaBpa ompenenserca mo ¢opmyie (44) mpu HW3BECTHOM
MoMeHTe Mzc. @opmyity (44) 3anmieM Tak

Q-(a+s,+5,+2,75-9)

lo] |

820,37-3\/

rae 2,750 — paccrosiHue Xc, cM. (38).
Ortcrofa, moJlydaeM i ONpeaeNieHus TpeOyeMoro 3Ha4eHHs TOJ-
LIMHBI CTEHKHU TaBpa O KyOudeckoe ypaBHEHHE B BUJIE

[6]-8°-2,75-037°-Q-56-0,37-Q-(a+s, +5,)=0. (85)

Pemenne ypasuenus (85) maHo B Buze rpadukos Ha puc. 40.

. MM
12.3
2 e
| "1
11.5 i e
[
10.5 " e
= [~ —
e
2.5 -""f e "]
9 = 4|
_.p-""-—r '___,...--"""-Fr
8 5P — —
3 _....----""""'i 5 ..--"""'-F_F
-
) oy _'_____...--—"
" _,....--""""""‘-F-_
L f
5 MM

6. d,
iDI} 110 120 130 140 150 160 170 180 190 200 210 220 230 240

Puc.40. 3aBHCUMOCTB TOJIIIMHEI CTEHKHU OT Harpy3ku Q ¥ paccTosiHus a
1-Q=12kH,2-Q=10xH,3-Q=8xH,4-Q=6xH,5-Q=4xkH
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U3 puc. 40 cnenyet, uto npu @ = 180 mm 1 Q = 12000 H tpebyemas
TOJIIIIMHA CTeHKH TaBpa 6 = 11,4 mm.
[Mpunumaem & = 12. I1neqo- L cuier Q

L=a+s,+s,+28-0=180+15+15+2,8-12=2436 mm.
MOMEHT OTHOCHUTEIBLHO OCH Z¢

M,, =Q-L =12000-244=2,91-10° H-mm.
MOMEHT UHEpUMM CEYEHHsS TaBpa OTHOCUTEJIBHO IJIABHOM
[IEHTPaJIBHOM ocH 10 opmyite (42)

3
Jpe = 0 1285 +(2,258) -85° +

3
8'588) +(2,258) -85° =

=124375" =124,4-12" = 2,58-10° s’

KoopauHara 1ieHTpa TSKECTH TaBpa B HCXOIHOM CHCTEME KOOPIMHAT
Xz (cm. puc. 34, 39) u3 (38)

Xe =2,756=2,75-12=33 mm.

Wsrubaromue HanpspKeHUs B OCHOBAaHWUM CTOWKHM B TOYKax B w3
¢dopmynsr (35), cm. puc. 34

6
o) Mz | My 29110° g6 \ip,

Wo, J,e 2,58-10°
X 9.12-33

W3rubarommue HanpspkeHus 1o puc. 34 B Toukax 4 o popmyiie (36)

6
ol - Mze _ Mg 29110° o7 \ipp.

Wz (g ) (258-10°
X 33

Hampsokenus pacTspkeHHs OT cwibl Q B OCHOBAaHMH CTOMKH W3
thopmynst (45)

12000

:ﬁ=5,2 MITa.
8-12°+8-12

Gp
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CymMapHBbIe HAaNpsKEHHs B OMAcHBIX TOYKax A M B cedeHus TaBpa
(46), (47)
oW =oM + 5, =37,9+52=431 MIa;
G(ZB) = Gﬁ) —op =84,6-52=79,4 Mlla.
HaHpSI)KCHI/IH HE HpCBBIHIaIOT [IOHYCKaCMOC, HpI/IHHTOC paBHbIM

100 MIla. ¥YcnoBuss NPOYHOCTH BBINOJHIIOTCS, MPOYHOCTh CTOWKH
PACCUUTAHHOTO CeYeHHsI 00eCIeYeHa.

9.5. PacuéT cBapHOro coeanHeHuUs

Pacuér TaBpoBOro coemmHeHHs paccMOTpeH B Ti1. 7. PacuérHas
cXeMma IIBOB NMPUMEHUTEIBHO K TaBpy AaHa Ha puc. 41. Ilpumem B mep-
BOM NPHUONMKEHUH KaTeT yrioBoro mBa K = 12 MM, umes B BHIY, 4TO
ero BeIMYMHA He JOJDKHA mpeBbimarh 1,28 [2]. Pacuér Benércs, kxak
M3BECTHO, M0 KacaTelbHbIM HanpspkeHusMm B cedenun 0,7K. V3 pacuér-
HOM cxeMmbl 1o puc. 41 cnemyer, uro cuna Q co3maér B mIBe HampsHke-
HUSI TQ, @ MOMEHT Mz¢ co3naér HampsokeHus Ty. KapTuna HampspkeHHR
npu Q = Py u Mz = Mz nana Ha puc. 35. Ha mpuMepe KOJIBIEBOTO LIBaA.
B namewm mpumepe (cm. puc. 39) TaBpoBOTO CeueHUs CTOWKU IUIOMIANb
IIBa 10 KOHTYpY TaBpa (puc.41)

|,.=2-80+2-96=2-8-12+2-9-12=408 mm.
U3 dopmynsl (54) ans mBa Mo KOHTYpY TaBpa MOJydaeM Harpsbke-
HUS OT CIIbI Q
Q 12000
T = =
0,7-k-1, 0,7-12-408

MoMEHT MHepIMH KOHTYypa IIBa BOKPYT TaBpa OTHOCUTEIHHO IJIaB-
HOM leHTpanbHOM ocu (cM. puc. 41) paBeH cyMMeé MOMEHTOB HWHEPIIMH
OTJCNbHBIX KOHTYPOB IIIBA OTHOCHTENBHO 3TOH ocu. OOMmMH KOHTYp
cocTouT U3 mBOB: 1, 2, 3, 4, 5. [Ipu sToMm, nmeem ABa 1miBa Ne2, nBa miBa
Ne3 u nBa mBa Ned. Kaxxaplif 1110B ©UMEET CBOU IEHTP TAKECTH B CUCTEME
koopauHat XZ. [lomokeHWe LEHTPOB TSHDKECTH BCEX IISITH IIBOB
ompenensercs no puc. 41 B ICXOAHON cucTeMe KoopAuHAT XZ.

PaccTosiHMe OT HEeHTpa TSHKECTH I-TO dJEMEHTa IiBa J0 OOIIero
uentpa Tsoxectn C mBa onpenensiercss pasmepom m; (i = 1,...,5 — Homep
1Ba).

=3,5 MIla.
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Puc. 41. Kontyp cBapHOro mBa TaBpa

Mowment uHepiuu mBa Nel oTHocuTenbHO ocu Zc, MPOXOISILIEH
4epe3 oOIIuii LIeHTp TsbKecTH mBoB B Touke C (cM. puc. 41):

(0,7k)* -85

J, = +x2-85-0,7k =9,151-10° mm*.

MowMmeHT nHepIMH ABYX IBOB Ne2:

' 8%.0,7k

J,=2 +(x, —055f -2-0,7k-5=156-10° mu*

MoMeHT uHepuuu AByX MBOB No3:

3
(0,7k)*-78 .

- (x, =8 -76-0,7k =3,334-10° st

3=
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MowmeHT uHepIHH ABYX IBOB Ne4:

(85)°-2-0,7k o

J, = 2 58—xc)2 -2-0,7k -85 =2,363-10° mm*.
MowmeHT nHepmH mBa Ne5:
3
Js = % + X2, +0,7k -8 =5,586-10° mm*.

CYMMapHBIﬁ MOMCHT MHCPHOHWHU IIIBa OTHOCUTCIBHO rJI1aBHOH
LICHTpaJ'IBHOﬁ OoCH 1mBa

J,e=d+3,+3,+ 3, + 1 =4,34-10° mm*,

Hanpsokenust B Touke 4 mBa (cM. puc. 35 u 41) oT gedcTBus Mo-
MenTa Mz Ha ocHOBanuu hopmyiisl (57)

6
W My _ My 29110° o5

T = =
W (3, (43410°
Xc 33

CyMMapHOe HampsHKCHHUE B TOUKe A 111Ba 110 3Miope Ha puc. 41

W = 1o+t =35+221=256 MIla.

Hampsoxenus B Touke B mmBa (cm. puc. 35 u 41) ot melcTBus MO-
MeHTa Mz Ha ocHOBarnu Gopmyisr (57)

Myzo _ M _ 2,91-10° _ 503 MITa.

). =
W) 3, 434-10°
%—x ) (9-12-33

CyMMapHOe HalpspKeHHe B TOUKe B 1Ba 1o smiope Ha puc. 41

) =18 —1, =503-35=468 MIla.
VcmoBre mpouyHocTd (58) B OIMACHBIX TOYKAX IMBA BBIOJHAETCS:
TéA) < [T/] , 2';3) < [T/]. JlonyckaemMoe HampsiKeHHs CBApHOIO IIBA U3

¢dopmynel (59) ans matepuana cranb Ct.3

[]=0,6- 200_ 66 MirTa.
18
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9.6. Pacuér 00JITOBBIX COeAMHEHM I

Meronuka pacuéra u3noxkeHa B riase 8. PaccraHoBKy mectu 001TOB
npumem 1o puc. 39. [lox aeiictBreM cuibl Q 1 MomeHTa Mzc BO3MOKHO
packpeiTue cThika. CiempoBaTenabHO, pacyéT OOJITOBOTO COCAMHEHHUS He-
00X0IMMO MPOBOJUTH MO YCIOBUIO HEPACKPBITHSI CTHIKA B COOTBETCTBHHU
¢ maparpacgom 8.1. ®opmyna (68) TpeOyeMOli CHIIBI 3aTSHKKHU YIIPOIIACT-
Csl M TIOJTy4aeT BUA

P :V'(l_X)_(Q_i_MZ.VTICTj. (86)

3ar
n z

[Tnomans creika geraiei (cm. puc.39 u maparpad 9.4 — pacuér
KopITyca)

F..=A-B=(96+2s, +2s,)-(85+30) =
=(9-12+4-15)-(8-12+30) = 21168 ma’.

MOMEHT CONpPOTUBIEHUS ONOPHOM ILIUTBI IIOJ CTOWKY OTHOCH-
TENBHO €€ TTIaBHOM LeHTpalIbHOM ocH Zy

2 2
W, = 4 5 B_168 126 _93.10° mw,

ITocne moacTaHoBKH B (68) YUCIIOBBIX 3HAYCHHUH BXOASIINX BETHUHH
MOJIYYUM CUITY 3aTSDKKU

(1- 10
P - M-[woom 291.10° .%j — 21750 H.

Cuna peakiuu B 0oiiTax oT Bo3jeicTBus MoMeHTa Mz o dopmyre
(72) npumeHuTETHHO K Pacu€THOM cxeme mo puc. 39
M, 291.10°
6l 6-05-(168-30)

=7,03-10° H.

Pacuérnass pacrtaruBaromias cuwia Ha 0OojiTax MOCHE YHPOLICHHS
¢dopmyst (69)
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12000

R :PsaT+X(g+R)=21750+0,25-( +7030j=24008 H.
n

Koaddumment 3anaca npu pacuére MOMyCKaeMbIX HAMPSHKCHUH IS
OOJNITOB W3 HENETUPOBAHHBIX CTANlel MOCJIE TMOJCTAHOBKH YHCIOBBIX
3HaYeHu! B popmyiry (76) IpUHUMAET BETUIUHY

2200-1
S= > -=32
900-(70000- 24008y -10

Jnig yMeHbIIeHHsT TUaMeTpa YCTaHaBIUBAEMBIX OOJITOB NMPUMEHUM
OonTel kimacca mpouHoctH 5.8, Ilpm »TOM, TIpemena TMPOYHOCTH
op = 500 MIla, npenen texkyuectu or = 400 MIla. MaTepuan 60JaTOB —
ctans 10.

Torma normryckaemoe Hanpspkenue u3 (75)

400
=——=125 MlIla.
[opl= 3

BHyTpeHHmii tuamerp pe3nObl, onpeaensemblil mo dpopmye (77), u3

ycnoBusl mpoyHoOCTH (74)
d; = ’LMOS=17,83 MM.
314-125

HeoOxomumo mpunsaTh 00ar M24x90 HOpMallbHOW TOYHOCTH C
YMEHBLICHHOM TosIoBKO# 1 jamuHO# 6onta | = 90 mm no 'OCT 7796-70.
O06o03HaueHne 00NTa Kiacca MPOYHOCTH 5.8 B criennuKaIyH:

Bont M24-69%x90.58 TTOCT 7796-70.

Urak, pacu€rbl MOKa3bIBaIOT, YTO €CIH MPHHATH YHCIO OONTOB N = 6
mo puc. 39, To HeoOxoauM OonT nuaMerpoM 24 MM. [l momydeHus: B
pacuéte Tpedyemoro auameTpa 60aTOB He Oonee 20 MM IpUMEM K yCTa-
HOBKe uucio 6ontoB N = 8. PaccraHoBKy OONTOB mpuMmeM 1O puc. 42.
O0603Ha4YeHUs BEIMYUH cM. Ha puc. 39.
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Puc.42. [1nan pacnosioxxeHus BOCbMU OOJITOB

[Ineuo meficTBus cuibl Q OTHOCUTENTBHO LIEHTPA TIKECTH TABPOBOTO
CEUYEHUS CTOUKH

L=180+s; +s, + X; =180+30+15+34 =259 mm.

OnpokuAbIBAIOIIUA ~ MOMEHT Mz  OTHOCHUTENBLHO  TIJIaBHOM
LIEHTPAIBHOM OCH ceueHHs TaBpa Zc

M,. =Q-L=12000-259=31-10° Hmwm.
HJ‘IOI_LIa}_IB CTBhIKa ,Z[eTaJ'IefI IIpu YCTaHOBKE BOCbMU 00/ITOB
F. =A-B=200-126=2,52-10" mm2.
MomeHT COIMPOTHBJICHUSA CThIKa z[eTaﬂeﬁ OTHOCHUTCIIBHO OCHU Zu
_A*.B 200°-126
[« 6 - 6

Tpebyemass cuina 3aTsHKKM TPH  YCTAHOBKE BOCBMH  OOJTOB,
obecreunBaroIas HepackpheITHe CTHIKA (68)

15-(1-0,25) ( o . 2:52:10°
_ 12 0=0.29) ooed

=8,4-10* mmMC.

12000+31-1

3ar

j =14780 H.
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Cuna  peakiuu B KpallHMX ~ OolTax  OT  BO3JCHUCTBHS
OIpoKHbIBaroLIero MomMeHTa Mzc o hopmye (72)

6
R=Mz _3110° o6 16° 1,
6l 6-84
[TonHas pacTsaTHBaromas CHIa Ha KpallHUX MecTH 6oarax (69)

12000

Py =P, + X-[ng Rj =14780+ 0,25-( + 6160) =16690 H.
n

OmpenencHue BeTWMYMHBI Kodddummenta 3amaca TPOYHOCTH
pe3rboBoro yuactka 6onra (76)
2200-1

S = =
900- (7000014780 -10”

Jomyckaemoe HanpspkeHne A1t 001Ta MPUHATOTO Kilacca MPOYHOCTH
5.8 m3 (75)

3,57.

[o..1=2% _115 MrTa.
el 357

Torma pacd€rHbIli BHYTPEHHUI AMaMeTp METPUUECKO pe3nObl mpu
yCTaHOBKE BOCHEMHU 001TOB (77)

dy = (22319990 1571w
314-112

Brioupaem uz 'OCT 7796—70 Gont ¢ yMEHBIIIEHHOW T'OJIOBKOH IO
kitoy. [lpu TonmmHax MIMTHL CTOMKM M OCHOBAaHUS MOJ HEE, paBHBIMU
mo 30 MM Kakaas HeoOxoaumo mpuHATh 00Tl M20%x90 (0603HaUYCHME
6onroB cM. B [4], Tlpunokenune 3). DcKku3Has KapTHHA PAaCIOIOKEHHUSI
0O0JITOB, CBapHBIX IIBOB U TABPOBOT'O CEYEHHsI CTOMKH B MacIITabe JaHbI
10 pe3yJibTaTaM pacyEéToB Ha puc. 42.

Yeptéx mpecca, paCCYUTAHHOIO U CKOHCTPYUPOBAHHOIO 10 UCXO[-
HBIM JIaHHBIM, TIpeCTaBIeH Ha puc. 43. TpeboBanus K YepTexy cM. [4].
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MNPUJIOKEHUA

IIpunioxenne 1
Ipoduib, HOMUHAIBLHBIE JHAMETPBI U WIATY TPaNeneuaaaIbHOM

oxHo3axoaHoi pe3sonl (mo 'OCT 9484-81, T'OCT 24737-81 u
I'OCT 24738-81)

NN

d — HapyXHBIH AUAMETp HapyKHOH pe3bObI (BUHTA), U — cpeaHuii qua-

METp HapyKHO# pe3bObl, 3 — BHYTPEHHHUIT AUAMETpP HApYKHOH pe3bObl,

D4 — HapyxHbBIN quameTp BHyTpeHHeH pe3nObl (Taiikn), D> — cpennuit

IUaMeTp BHYTpeHHEH pe3pObl, D1 — BHYTpeHHU# nuaMerp BHYTpEeHHEH

pe3s0bI, P — mar pe3sObl, ac — 3a30p 10 BepinHe pe3ndsl, hs — BeICOTA

npoduis HapyKHOU pe3b0bl, Hi — pabouas BeicoTa MpoQuis pe3sObl.
3HavyeHus] TUaMEeTPOB BBIUUCIICHBI IO (hOpMyIIaMm:

Dlzd_ZH]_:d_P

D4:d+2ac
d2=D2=d—H1=d—0,5P
d3=d_2h3

66



Tabauyalll

Homunaneusiéi | Hlar Juamerp pe3p0b1, MM

IuaMeTp pe3posl | P, MM Hapy)XHbII | cpenHuit BHYTpEHHHI
d, MM d D. d> ds D
16 2 [ 160 ] 165 | 150 135 [ 14,0
4 | 160 | 165 | 140 115 | 12,0
18 2 | 180 | 185 [ 170 155 | 16,0
4 | 180 | 185 | 16,0 13,5 [14,0

20 2 [ 200 205 [ 190 175 180
4 | 200] 205 | 180 155 [16,0

2 [ 220 | 225 [ 210 195 (20,0

- 3 | 220 | 225 [ 205 185 [19,0
220 | 225 | 195 165 (17,0

8 | 220 | 230 [ 180 130 [14,0

2 [ 240 ] 245 | 230 21,5 [22,0

3 | 240 | 245 [ 225 205 [21,0

24 240 | 245 | 215 | 185 |190
8 | 240 | 250 [ 200 150 16,0

2 [ 260 ] 265 | 250 235 [24,0

3 | 260 | 265 | 245 225 (230

26 260 | 265 | 235 | 205 210
8 [ 260 270 | 220 170 [180

2 [ 280 285 [ 270 255 (26,0

’8 3 | 280 285 | 265 245 [25,0
280 | 285 | 255 225 (230

8 [ 280 ] 290 | 240 19,0 [20,0

3 [300] 305 [ 285 265 [27,0

30 g | 300 | 310 | 270 23,0 (24,0
10 | 300 | 310 [ 250 19,0 [20,0

3 [320] 325 [ 305 285 [29,0

32 (g | 320 | 330 | 290 250 (26,0
10 | 320 330 [ 270 21,0 [22,0

3 340 345 [ 325 305 [31,0

34 (6 | 340 | 350 | 31,0 27,0 [28,0
10 | 340 | 350 [ 290 230 [24,0
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3 [ 360 365 | 345 | 325 [330
36 6 | 360 | 370 | 330 | 290 |300
10 | 360 | 370 | 310 | 250 [260
3 | 380 | 385 | 365 | 345 |350
6 | 380 | 390 | 350 | 31,0 |320
38 380 | 390 | 345 | 300 [3L0
10 | 380 | 390 | 330 | 270 |280
3 | 400 | 405 | 385 | 365 |37.0
" 6 | 400 | 410 | 370 | 330 (340
200 | 410 | 365 | 320 330
10 | 400 | 410 | 350 | 290 |300
3 | 420 | 425 | 405 | 382 (390
, 6 | 420 | 430 | 390 | 352 |36
4 220 | 430 | 385 | 340 [350
10 | 420 | 430 | 370 | 310 |320
3 | 440 | 445 | 425 | 405 410
44 140 | 450 | 405 | 360 [370
8 | 440 | 450 | 400 | 350 |36,
12 | 440 | 450 | 380 | 310 [32,0
3 | 460 | 465 | 445 | 245 |430
46 160 | 470 | 420 | 370 (380
12 | 460 | 470 | 400 | 330 |340
3 | 480 | 485 | 465 | 445 | 450
48 180 | 490 | 440 | 390 | 400
12 | 480 | 490 | 420 | 350 | 36,0
3 | 500 | 505 | 485 | 465 | 470
50 500 | 510 | 450 410 | 42,0
12 | 500 | 510 | 440 | 37,0 | 380

[Ipumeuanne. 3akiOu€HHBIE B paMKH 3HAYEHHUsS IIara, SIBJISIOTCA
MIPEMOYTUTETHHBIMHU TIPU pa3pabO0TKe HOBBIX KOHCTPYKIIHA.
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IIpunaoxenne 2

Ipo¢uab, TMamMeTpbl, IATH U OCHOBHBIE Pa3Mepbl
ynopHoii pe3soni (mo 'OCT 10177-82)

d — HapyXHBIH AUaMeTp HapyXKHOH pe3nObI (BUHTA), O — cpeaHuil qua-
METp Hapy»KHO#l pe3bObl, O3 — BHYTPEHHHUIT 1UAMETp HApYKHOU pe3bObl,
D — mapyxHbIii naMeTp BHyTpeHHeH pe3nOn! (raiikm), D, — cpemnuit
IUaMeTp BHYTpeHHeH pe3nObl, D1 — BHYTpeHHHUI nuaMeTp BHYTpEeHHEH
pe3bObl, P — miar pe3s0bl, ac — 3a30p 10 BepiinHe pe3sObl, Nz — BeicoTa
npoduis HapykHOU pe3bObl, Hi — pabouas BbicoTa mpoduis pe3nOsbl,
R — paanyc 3akpyrieHus Mo BNajuHEe HAPYKHOU Pe3bOBI.
3HavyeHus] TUaMEeTPOB BBIUMCIICHBI IO (hOpMyIIaMm:
d,=D,=d-0,75P
d3; =d —2hz =d —1,735534P
Dy=d-2H,=d—-1,5P
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Tabruya 211

HomunanbHblii Wlar P, Hduamerp pe3p0b1, MM
AMAMETP MM d=D d2:D2 d3 Dl
pe3sonl d, MM
16 2 16,00 | 14,50 12,529 | 13,00
16,00 | 13,00 9,058 | 10,00
18 2 18,00 | 16,50 14,529 | 15,00
18,00 | 15,00 11,058 | 12,00
20 2 20,00 | 18,50 16,529 | 17,00
20,00 | 17,00 13,058 | 14,00
3 22,00 | 19,75 16,793 | 17,50
22 22,00 | 18,25 13,326 | 14,50
8 22,00 | 16,00 8,116 | 10,00
3 2400 | 21,75 18,793 | 19,50
24 24,00 | 20,25 15322 | 16,5
8 24,00 | 18,00 10,116 | 12,0
3 26,00 | 23,75 20,793 | 21,50
26 26,00 | 22,25 17,322 | 18,50
8 26,00 | 20,00 12,116 | 14,00
3 28,00 | 2575 22,793 | 2350
28 28,00 24,25 19,322 | 20,50
8 28,00 | 22,00 14,116 | 16,00
3 30,00 | 27,75 24,793 | 2550
30 E 30,00 | 2550 19,587 | 21,00
10 30,00 [ 22,50 12,645 | 15,00
3 32,00 | 29,75 26,793 | 275
32 E 32,00 | 27,50 21,587 | 230
10 32,00 | 2450 14,645 | 17,0
3 3400 | 31,75 28,793 | 295
34 6] 34,00 | 29,50 23587 | 250
10 34,00 | 26,50 16,645 | 19,0
3 36,00 | 33,75 30,793 | 315
36 E 36,00 | 31,50 25587 | 27,0
10 36,00 | 2850 18,645 | 21,0

70




3 38,00 | 37,75 32,793 | 335
38 38,00 | 32,75 25851 | 275
10 38,00 | 3050 20,645 | 230
3 40,00 | 37,75 34,793 | 355
40 40,00 | 34,75 27851 | 295
10 40,00 | 3250 22,645 | 250
3 42,00 | 39,75 36,794 | 375
42 42,00 | 3675 29,851 | 315
10 42,00 | 3450 24,645 | 27,0
3 4400 | 4175 38,793 | 395
a4 44,00 38,75 38,851 335
8 44,00 | 38,00 30,116 | 32,0
12 44,00 | 35,00 23,174 | 26,0
3 46,00 | 4375 40,793 | 415
46 46,00 | 40,00 32,116 | 34,0
12 46,00 | 37,00 25174 | 28,0
3 48,00 | 4575 42,793 | 435
48 48,00 | 42,00 34,116 | 36,0
12 48,00 | 39,00 27,174 | 30,0
3 50,00 | 47,75 44,793 | 455
50 50,00 | 44,00 36,116 | 38,0
12 50,00 | 41,00 29,174 | 32,0

[Tpumedanue. 3aknto4€HHBIE B pAMKH 3HAUEHUS 111ara, SIBJISIOTCS
MPEMOYTUTENBHBIMU TIPH Pa3paboTKe HOBBIX KOHCTPYKIIHH.

71




Cnucok urepatypsl

Hanunoe B.K., Hozopuna T.A., [Imumpues FO.B. IlpoextupoBaHue
BUHTOBBIX MeXaHH3MOB / KOHTpoJIbHBIE 3aJaHNsl U METOAMYECKHE
yKazaHus ais ux Beinonnenus. J1.: M3a. JIKH, 1988.

Heranmm wMammH: yueOHuK 1y By3oB /JLA.  AHIpHEHKO,
B.A. baiikos, U.K. 'anynmy u np.; mox pen. O.A. PsixoBckoro. — 3-¢
u3 ., nepepad. u gomn. — M.: MU3a-so MI'TY um. H.O. baymana, 2007.
Heramu mamms: yueOnuk / H.A. Bumpmiok, C.M. Kaparymus,
I'.JI. Manermes u ap.; mox oomr. pex. B.H. Paxuxosa. — CII6.: [To-
JuTexHuka, 2015.

HUeanoea M.A. Jleranu MaliMH M OCHOBBI KOHCTPYHUPOBAHHSI.
[IpaBuna opopmIiteHHUs] KypCOBBIX MPOEKTOB U pacdETHO-Tpaduyec-
Kux pabort: yue6. mocodue. — CI16: U3n-so CIIGI'MTY, 2014.
Kpusenko HU.C. TlpoekTnpoBaHHEe BHHTOBBIX MEXaHHU3MOB: y4eO.
mocobue. — CII16: U1 CII6oI'MTY, 2001.

Rexroth Bosch  Group: [Onexrtponnsiit  pecypc]. URL:
https://www.boschrexroth.com/ru/ru/products_10/product_groups_
10/linear_motion_technology_4/screw_assemblies_1/screw_assem
blies_9. (JTara oopamienus 10.04.2017).

Pfaff-silberblau: [DnexTponnsiii pecypc]. URL: http://pfaff-sil-
berblau.su/motion-and-lifting/ .(lata oopamienus 20.04.2017).
BAHR Modultechnik. Monaynu nuHEelHOTO TNeEpeMeNCHHS:
[DnexTponnsiii pecypc]. URL: http://www.linemodule.ru/moduli
_linejnogo_peremeshhenija.shtml. ([lata oopamenus 20.04.2017).

72



OT'JIABJIEHUE

23151 (53 517 (<P O 3
1. KOHCTpYKTHBHBIC Pa3HOBUIHOCTH BUHTOBBIX MEXaHU3MOB
U TIPUMEPBI UX TIPUMEHCHUS . ..cevveenviesteeasieeateessieeestnessieessieeeenas 4
2. XOJIOBBIC U KPEHEKHBIC PE3BOBI ... .e.vveeeireeirieesieesieesreesreesreenneenns 14
3. Marepuaiibl BUHTOB U Ta€K U KOPITYCHBIX JCTANCH .....coervveenennnne 18
4. KII/I mepeqauqy BUHT-TAMKA........ceeerrrereerneeessnneessnneeesnneessneeens 19
5. Meronuka pacu€ra mnepeaayd BUHT-Tallka BHHTOBOTO
MEXAHHTBMA. ....eeeutveetreesereatreessreessneestseessbeessneessneesnbeesnbeeaneesaseeans 23
5.1, PACHET BHHTA....ceiveeiiieiiii ettt 23
5.2, PACHET TAMKI . ....ccvviiiiiiiii ettt 32
6. Pacuér neraneil KOPITyCa MEXAHUBMA ......eeevereveeaieesnieeaneeasineans 36
7. Pacd€r CBApHBIX COCHMHEHUH KOPITYCA -.vveervvrerrreairensieeareeainens 40
8. Pacd€r OONTOBBIX COCTUMHEHIM .....ccvveeereeririesireesineessieeaneesnieeens 42
8.1. Ormpeneneane aWaMeTpoB OOJITOB W3  YCIOBHS
HEPACKPBITHS CTBIKA 1. .vvveeesvrereessrreessssreesssssesssssesessssnessnsnnnennes 44
8.2.Pacuér coepnHeHUS MO YCIOBHIO OTCYTCTBHSI CIIBHTa
B (<1 %21 0537 2 o 4 3 0 TP 47
9. IIpumMep pacuéTa BHHTOBOTO MEXAHHU3MA. ... .ceerrvrereeernerarerannenans 49
9.1, PACHET BHHTA.....ceeiuviieiiiiieesiiiee sttt ettt 50
9.2, PACHET TAMKH . ....ceciivviieiiiiiee ettt 52
9.3. Ompenenenne KITJI MEXAHU3MA ........cccevveviniienieiiiecnneeen, 54
0.4, PACUET KOPILYCA ....vevveveeieeireesreesreeneessessneereannessnesnessnnesneens 54
9.5. Pacd€T CBAPHOTO COCIMMHEHMSI ....evveernrrrassnereessnrnnessnnenesnnenss 57
9.6. Pacuér OOITOBBIX COEIMHEHMIT vvvvvvireeeeererieieeiiiiiieieseeeseeseens 60
TIPHITOIKEHIS . ... s 66
TIPHIOKEHHE 1 ....oviiiiiiiiiiii 66
TIPHITOIKEHUE 2 ... 69
CIIHCOK JTUTEPATYPBI «...veeviiiiiieiiesies st 72

73



