M3BECTUHMA

TOMCKOT'O OPJEHA TPYJOBOI'O KPACHOI'O 3HAMEHU INOJIUTEXHUUYECKOT O
HMHCTHUTYTA nmenn C. M. KHPOBA

Tom 129 ‘ ' 1965

n. A, CAMOHRJOB

K BONMPOCY COBEPIIEHCTBOBAHUSA BUHTOBBLIX
MOJATYHKOB KIM-4

(Hpencraeneno xadeapodl ropHbIX MallliH B PYAHUYHOIO TPAHCIOPTA)

TeMmbl pocTa ropHOH ¥ TOPHO-PYAHOH NPOMBIIIJIEHHOCTH, HaMEUEHHLIE
XXII cpvesgom KIICC, nacTostelbHO TPeGYIOT JaJbHEHLIEr0 COBEpIIEH-
CTBOBAHUSA M CO3JaHHS HOBBIX BBICOKONPOU3BOAUTENBHBIX OYPHJIBHBIX Ma-
HWIHH M HX YCTaHOBOUHO-MOAAIOWIHX YCTPOHCTB.

Kak nokasblBaeT ONbIT M ClIeLHAIbHO TMOCTABAEHHbBIEe HecacaoBanmus [11.
COBEPIIEHCTBO YCTAHOBOYHBIX M NOJAMIIHX YCTPOHCTB, SBJAAIOUIHXCHA BazK-
HENIIHMH 3J€MEHTaMH OypOBBiX MAIIMH, B 3HAUYHTENbHOH CTEeNeHH BJHfAeT
1a UX IPOH3BOAUTENBHOCTD, yJAYUIIeHHEe W O6JieryeHue Tpysia GypHJBbLIHKOB.

ITpn McnbITAaHHH HEKOTOPBIX THIOB GYPUIBHBEIX MOJOTKOB € IIODILIHEBBIX
H BHHTOBBIX NOJATYHKOB YCTAHOBJIEHO, UTO CKOPOCTH OYpeHHsT 3TUMH MOJOT-
KaMH{ Ha ONTHMAJbHBIX PeXHUMaxX HOJydyalTcs GOJNBIIHMH B caydae paboTh
UX ¢ NOPILIHEBOTro NOAAaTuMKa. B cpeaseM MOXKHO CUHTATh, 4YTO MOJIOTKH,
vanpuMep, tuna KLIM-4, RH-754-1W u T-10 npu paGorte ¢ mopuieBoro mno-
JaTtuuka (Assi caydasi GypeHHs INecyaHHKa) JAAlOT YBeJHUYeHHE CKOpPOCTH
6ypeHus1, no cpaBHeHHo ¢ paboroil HA BUHTOBOM moaaTunke KIIM-4, coor-
BETCTBEHHO Ha 8, 16 u 38%.

Onanako puntoBoil nogatuuk KLIM-4 w™MHOro mnpolne B M3roToBJEHHH,
Jerie 0O Becy H yaoOHee B 3kcnayaranuu. [TostoMmy npeacrasasiioch liene-
coo0Opa3HbIM IPOBECTH HCCACL0BAHHS HMEHHO 3TOrO JIOAATYUKA C LeJblo
YCTAHOBUTb NMYTH MO €0 COBEPIUEHCTBOBAHHIO.

AHanu3upys NpUUHHBL OGOJ€e BBICOKUX CKOpOCTel OypeHus npu padoTe
OYypHJIbHBIX MOJOTKOBR C NOPIIHEBOro NoJAaTYHKa OblI0 3aMeuYeHOo, UTO BHH-
toBoit nogatyHk KIIM-4 na onTHManbHBIX pexuMax obecneunpaer GoJgee
JKECTKHI (C MEHBIIMMH aMIIUTyIaMH KoJeGaHHs) XapakTeDp TMOJauH Mo-
JIoTKa Ha 3a6oi. M 3T0, KOHEYHO, B KaKOIi-TO Mepe CKa3blBaeTCs Ha VMEHb-
HIEHHH CKOpocTH OYpeHHsi, HO B MOJHOH Mepe He 0ObsAcHACT Tpebyemoro.

YuuTbiBag BMeCTe C TEM YCTAHOBJEHHOC PAAOM HCCAENOBaHHUi [2, 3
i JAp.] CYLIECTBEHHOE BJIHSHUE HA CKOPOCTb GYpPeHHs! YCHJIHS MOJAUH MOJOT-
Ka Ha 3a00i, OTBET HYXKHO HCKATb B Pa3JUUUKM YCUJIUH TMoAauu Nnpu pabdore
MOJIOTKOB Ha ONTHMaJbHBIX pexumax. B ¢BiA3u ¢ 5THM HeoOX0AMMO 3HATb
VCHJIMS, C KOTOPHIMH MOJIOTOK, pafoTass Ha BHHTOBOM MOJAaT4HKe, MojAaBaJ-
csa B mpolecce GypeHust Ha 3afoi. CaenyeT 3aMeTHTb, UTO B mpolecce
MCTIBITAHHA MOJIOTKOB C BHHTOBOrO MOJaT4yMKa 3aMepsiJoch He YCHAME 110-
daud (3TO ObLIO TPYAHOH 3ajadveit), a JaBjeHHe BO3AYyXa, NO/JBOAUMOTO
K JIBUTATENI0 mNOJaTyHKa.

Veunua nopaud, ofecrneuuBaeMble BUHTOBBIM NOMATUHKOM HA HCCJAEHO-
BAHHEIX PEXKMMaX, MOXKHO ONpPeJe/HTb, eCJH CHSTh MEXaHHYeCKHe Xapakre-
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PUCTHKH ABHTaTe ] d NOAATYHKA, T. €. 3aBHCUMOCTH KpPVTALLEro MOMEHTa OT
uncsia 060POTOB Ha BelyLlEM Baly JBHraTes MJIH HA XOJOBOM BHHTE MOLAT-
yuka. ITo sTuM xapakTepuctHKaM, 3Has nmapameTpbi XOAOBOTO BMHTA M 3a-
7laBasCh BEJHYMHOH Yrja TPeHHs BHHTOBOIl Iaphl, JETKO YCTAHOBHTB Tpe-
Ovemoe ycuave nojaud. OQHAKoO 3TOT METOA, K4K H HEKOTOpble Jpyrie Koc-
BeHHble METOJbI OMNpelie/ieHUs TpeOyeMbIX BeJIHYHH, HEAOCTATOUHO' TOYell,
[TosToMy Mbl MOIWAH MO APYrOMY HYTH — 10 NYTH HENOCPEACTBEHHOTO
CHATHS TATOBBIX XapaKTEPHCTHK BHHTOBOTO MOJATUUKA, T. €. 3aBHCHMOCTeil
yCUIUi MOAAYH OT CKOPOCTEH NOAaYu NpH Pas3JHYHBIX AABJCHHSX BO3AyXa,
MOABOAMMOIO K J[BHTaTeai0 IOAAaT4YHKA, o
TsaroBele xapakTepHCTHKH BHHTOBOro nogatuvka KIIM-4 cuumagauch
Ha CrheluHaJbHO CKOHCTPYHPOBAHHOM M  HM3TOTOBJEHHOM HaMH  CTeH/e
(puc. 1). IlosicHUM yCTPOICTBO CTeHAA H METOAUKY NPOBEAEHHUS OINbLITOB.
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Puc, 1, Cxema cTeHla /st CHSATHA TATOBBIX XapaKTEPHUCTHK BHHTOBOTO MOJAT-
ygra KLIM-4.

Ha pykaBe / BHHTOBOH pacmopHOH KoJOHKH 2 3aKpemasieTcss HCMbl-
TYeMblii BAHTOBOH NOAATYHK ¢ 6YpUAbHEIM MOJA0TKOM 3. K mepeanemy KOHILY
pambl 4 1nojaTyYuKa TNpPHKpPENIsieTcs MHeBMOAOMKpPAT &, cayXkamui IJs
CO3[aHHS NPOTHUBOJABJEHHS ABHXKYyLIeMycsi OYpuabHOMY MOJOTKY. llTok 6
NHEeBMO/JIOMKpaTa 5 yIHpaeTcss B NePeHION YacTb MOJOTKa Yepe3 cTakaH 7.
OTOT cTaKaH NpeJoTBPALlaeT BpallleHHe WTOKa NMHEBMOAOMKpATa IOBOPOT-
HOH OGYKCOH MOJIOTKa NpH ero pabore.

[Monaya Moa0TKa ocyulecTBAsIeTCs JBHTaTeseM nogaTudka 8 uepes xo-
noBoft BUHT 9 c¢ rafikoit 10. Jlaienue BO3AyXa, NOJBOAMMOrO K ABHTATeNIO
NOAATYHKA U MOJIOTKY, PeryjJupyercs BeHTHIAMH [1, 12 u KoHTpoaupyercs
no manometrpam I3 u I4. TloaBoj cKaToro BO3AyXa K NMHEBMOLOMKPATY
NPOH3BOANTCA uepe3 TpyGy 15, B paspes KOTOPOH BMOHTHPOBAH BeHTH L 16
u KpaH /7. Dta apmarypa CAYXKHT AJs1 PeryJHpPOBAHHA JaBJ€HHs BO3AyXa,
NOABOAHMOrO K NHeBMOAOMKpaTy. KoHTpoab 3a AaBjeHHeM Bo3gyxa NpH
3TOM OCYLLECTBJSIeTCA 1o MaHoMerpy 16.

B x04e ucnbiTanuit BBISBHJAOCH, UTO JIBUTaTelb NOAATYHKA NMPH MOABO-
JUMOM K HeMy JaBJeHHH BO3JyXa Gosiee 3 aru, MajiblX CKOPOCTAX TOLAYU
(meHee 0,5 M/mun) u paborarpolleM MOJOTKE Pa3BHBAET 3HAUYMTENBHO OOJb-
iKe YCHJIHSI mnojaud, ueM oOecrneynBaeT VCTAHOBJEHHBIH NMHEBMOJOMKpAT.
[TosTomy Hemocralolllee NPOTHBOJABJEHHe CTald co3faBaTb Tpysom 19,
MOABELIEHHBIM K MOJIOTKY uepe3 Osouek 20.

HcnwbiTanus nogaryuka OblIM nmpoBe/leHbl NpH paboTaiouleM MOJOTKe Ha
NOABOAHMOM K JBHraresio JaBjeHHH Bosidyxa ot 0,5 no 4 aru. Ilpuuem
CMeHa AaBJieHHs BO3AyXa [0 2 aTu npousBoiuJach yepes 0,5 aru, a BhLIe
2 aru-—vuepes 1 aru.
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TIpoTBOAaBAEHHE JBHIKEHHIO MOJOTKA, cO3laBaeMoe NMHEeBMOLOMKpa-
10M, H3MeHAM0ch 4Yepe3 0,25; 0,5 u | aru, 1. e, uepes 8, 16 u 32 ke, uTo
TMO3BOJIUIO NOJNYYATb JOCTATOYHOE KOJNHYECTBO TOUEK Ha KaXK/IOH KPHBOI
TATOBBIX XapakTepHCTHK. [Jsa nojcuera CKOpPOCTEH NOAAYH MOJOTKA BO
BpeM# ONbITOB 3aMepsi/IUCh NMyTb, MNPOXOAMMBII MOJOTKOM, M BPeMs ero
ABHKeHus. IIpuyeM nmyTh 3amepsicsi cTalbHON JHHEHKOH ¢ TOYHOCTBIO JIO
1 MM, a BpeMs 3aceKanoch CeKYHAOMEPOM C TOYHOCTBIO Ho 0,2 cex.

IHoayuennbie B X0A€ HCNHTAHHS THATOBHE XAPAKTEPHCTHKH BHHTOBOTO
nonaruynka KUM-4 npu paGorawouiem OypUABHOM MOJOTKE NpHBELEHbL

na puc. 2,
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Puc. 2. Tarossle xapakTepHcTHKM BuHTOBOrO noparunka KIIM-4,

HeoGxonumo orMetuts, 4to TAroRme XapaKTepUCTHKH MOAaTUHKa npi
BKJIIOYEHHOM OYDHJIbHOM MOJOTKE ObLIH NONY4YeHB NPUH DpaboTe MOJOTKa
1ia A4BICHHH BO3AYXa paBHOM 2,5 aru. Bosbee nabiedne Bosayxa y MO-
MIOTKA, KAK NOKa3ajH HalM JONONHUTE]bHEE HCILITAHUS, He OKA3bLIBAeT
CYUECTBEHHOTO BJHSHHSA Ha TATOBYIO CIIOCOGHOCTD IOJATYHKA, Kpowme Toro,
NpH 1aBJeHHd BO3AYXa 2,5 aTu GYpPHIbHBIH MOJOTOK MOT paboraTb BXoJo-
CTYI0 GoJlee NJIHTENBHO €3 OHAaCeHHS BBIBECTH ero H3 CTPOSL.

Kak BHAHO M3 pHC. 2, TArOBHIE XapaKTepUCTHKH BHHTOBOTO TMOAaTYHKa
KLIM-4 npegcraBasior co6oil ceMeficTBO KPUBBIX THIEPOOJHUECKOrO BHAA,
Maremarnueckan 06paboTka pesyJbTaTOB ONBITOB TNOKAa3ajaa, uYTo 3TH KDH-
Bbl€ MOTyT ObIThb ONHCaHBI (HOPMYIOH

P (7,6p° — 73,5p" + 281,7p% — 491,2p? - 398,3p — 144,9) v, .
" (0,2p* — 0,5p + 1,3) vy + 1 )
. 90,50 +112.8
0,22 —0,5p + 1,3) v+ 1"
rie Pn— ycuaue nojaumu, xe;

Un — CKOPOCTb HOJAUH, M/HUuH;

P — IaBJACHHUE BO3AYyXd, NOJABOJUMOr0 K JBHIATeIo nojaTuuka, amu,

YcranoBaennsie SKCIICDHUMEHTAIBHO, a TaKXKe BRIYHCICHHBIE 110 Op-

Myzae (1) sHauewus ycuaui nojayd, obecneunBaeMele BHMHTOBBIM NOAATYH-
xom KLIM-4, roBOpaT 0 TOM, 4TO GYDHIBHBIE MOJOTKH C 9THM HNOAaTYHKOM
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pa6oTaloT Ha ONTHMaNbHBIX pexuMax ¢ GoapmuMu (taba. 1), uem ¢ nopu-
HEBLIM MOJATYHKOM, YCHAHAMH nojaud. [Ipu Goabmux xe yCHAHAX NOJayu
MOJIOTKA Ha 3a00ji MOJMyyarTCsi MeEHbIIHe MO BeJHUHHE OTXOIbl Kopmnyca
MOJIOTKA OT OTpaHHYUTeNbHOro OypTHKa Oypa, MPHBOJASIIHE, KaK H3BECTHO
[4], X yXyaimeHWi0 BHyTpeHHero paboyero npouecca MOJOTKA W CHHIKEHHIO
K. 1. [. mepeiaud 3HePTHH yAapa B CHCTeMEe <«IOpIIeHb — Oyp — nopexar.
A orcojla H MeHbLIasl, YeM NPH NOPIIHEBOM NOJATYHKe, CKOPOCTh OYypeHUs.

Ta6aunal
Tun 6ypuabHOTO oea 3
MOTOTKA KM -4 RH—754—1IW T—10
JlaBaenue BO3myXa, nox- .
BOJAHMOTrO K MOJOTKY, N
amu 4 5 6 4 5 6 4 5 6

OnTtHManbHBIE YCHIRSA
monayn (B xz), npu pabo-
Te MOJOTKA ¢ MOpIIHe-
BBIM HOAdTUHKOM 80 | 105 135 70 90 | 105 90 115 | 135

OnrtHMalbHble 1aBACHHS
BO31yxa (B amu), NOABO-
JUMOTO0 K JBHTaTeNio No-
JaTunka, npy pabore Mo-
JOTKAa € BHHTOBLIM MNO-
natunkom KLIM-4 0,75{1,0 {1,2510,75|1,0 {1,256|1t,25|1,75] 2,0

Cxopocrtu 6ypeHus
(B Ma[mun), NOAYUCHHHIE
HAa ONTHMAJbHLIX PCKH-
Max paborbl MOJOTKA C.
BHHTOBbIM NOJAaTUHKOM ' ;
KI1IM-4 ' 251 | 350 | 470 | 324 | 397 |527 |340 |441 |574

Y cuang nomauu (B K2),
o6ecneunBaemMbie BHHTO-
BbIM nogatuukoM KLIM-4,
MpHA ONTUMAJILHBIX daBie-
HHSIX BO31YXa, NMOABOJH-
MOTO K €ro JBHraTelio 138 | 145 | 148 | 129 | 139 [ 142 | 164 | 180 {182

MpuMeuvanue: OnTuMaibHble YCHAHY HOAAYH JJIS NOPIIHEBOro NOAATYHKA, ONTH-
MaJbHble [IaBJ€HHSl BO31yXa, JOABOIAHMOro K JBHraTealo BHHTOBoro momartymka KLIM-4
1 CKOPOCTH OypeHHS Ha ONTHMAABHBIX pEXHMAX MOAYUEHBI NMPH HCCAEIOBAHHAX OYpHib-
HBIX MOJIOTKOB C 3TUMH NOJATYHKAMH [0 NMECYAHHKY C KodbduuneHTOM KpenoctH f=6--8.
Yeuana nojgayd, obecrneynBaeMble BHHTOBbIM Nogatyvkom KIIM-4 Ha onTHMadbHBIX 1aB-
TEeHHAX BO3OYXa (p), NMOABOAUMOFO K ero jgBurateaw, aas p =1 u 2 amu ycranoBaenbl
NO TATOBHIM XapakTepucTHkaM (puc. 2), a nasg p= 0,75, 1,25 u 1,75 amu paccuntadbl no
dopmyne (1).

Yceunue nogaud BHHTOBBIX Tap OnNpedensieTcst mo chaelyiomied, u3pect-
HOfl M3 NpHKAAAHON MeXaHHKH [D] dopmyne

M,
dptg(atp)

rae M., — KpyTaluii MOMEHT, IPUJIOXKEHHbH K BHHTY;
d., — cpeqHuil IHaMeTP BHHTA;
@ — yroJ HAakJOHAa BMHTOBOHU JIHHMH;
g — yroJ TpeHHsa pe3n0Obl BHHTA,

(2)

N3 ¢opmyay (2) BHAHO, YTO BEeJHYHHA YCUJHSA TIOJadyd HpPU NMPOUHX
PaBHEIX YCJIOBHAX HaXOJHTCs B 00paTHO NPONOP;IHOHANbHOA 3aBHCHMOCTH
OT yria HakJoza BHHTOBOH JHHHU BuHTA. Takum o6pas3oM, eCTECTBEHHO
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NPEANONOKHTb, YTO MEHbIIHE YCHJAMA [10Jayd Ha OHNTHMAJBHBIX peKHMAxX
paborbl OGyPUJIBHBIX MOJOTKOB H, COOTBETCTBEHHO, YBEJHYEHHE CKOPOCTH
OypeHusi MOIOTKOM, YCTAHOBJIEHHBIM Ha BHHTOBOM MOJaTuHKe, MOKHO MOJY-
YHTb, HMEs XOJOBOH BMHT MOJATYMKA ¢ GOJNbIIMM YIVIOM HaKMOHa BHHTOBOI
JHHIH. ’

Takoit BudroBoit nofartuuk (tuna IIBJ-1) 6bu1 cosfan npu ydacTHH
apropa Ha kadejpe TOPHBIX MAlIMH W PYJHHYHOTO Tpancnopra Tomckoro
MOJMUTEXHUYECKOTO HHCTUTYTA. Ero XoZ0BOH BHHT UMEET yroJ HakK/JOHa BHH-
ToBo# Juuuu 22°20°, BMectro 17°40” y BunToBOro nogaturka KIIM-4.

CpaBHHTebHBE HMCOBITaHHA BHHTOBOro mojaruuka [IBJ-1 u KLIM-4
nokasasu, uro nomatuuk IIBJI-1 paer yBeauueHHe CKOPOCTH OypeHHs
B cpeanem Ha 35Y%. CnenoBaTenbHO, BHISIBJAGHHBIH NYTh COBEpPLIEHCTBOBA-
HUS BHHTOBOLO MOJATUMKA 3ac/ayxKuBaer BHHMauus. TpeOyiorcsa jaajbHel-
uIge HCCJAELOBAHHA 10 YCTAHOBJEHHIO ONTUMAJBHOTO YLJ1a HAKIOHA BHHTO-
BOH JHHHM XOJOBOT'O BHHTA MOJATUHKA, YTO, HYXKHO HAa/JesTbCd, JOMKHO
NPUBECTH K CO3/IaHUIO BBICOKOMPOU3BOAHTE/IbHO BUHTOBOIO NOJAATUHKA.
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