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MOJAPE3AHME MPO®WJISI IEHTPAJIBHOT'O KOJIECA
IUIAHETAPHOW PAIAAJIBHO-ILUTYHXEPHOM ITEPEJA YN
IIPH Er'O M3rOTOBJEHHN ®PE3EPOBAHHEM
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Benopyecko-poccuiiciuii yrugepcumen,
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IIpu obpazoBaHuu nepuoauydeckoro npoduig
LEHTPANTEHOTIO KOJIeca EIJ]’)BEE[, ABHIafaChb BOONL ME-
pHOAMYECKOW KPUBOM, 3aHUMACT psfl NOC/ICA0Ba-
TENBHBIX TONOKeHHH. B BepummHax nepuogude-
CKOM KpHBOH MOKET NPOMCXO/IUTE CPe3aHue YacTH
pabouero npoduid, Tak Kak QgopmoobpazoBaHue
paboueit nmosepxHoOcTH 3yObEB Kojleca OCYIIECTB-
nsieTes Ha HEKOTOPOM PAacCTOSHHMK OT TepHOAHYe-
CKOH KpHBOH, MO KOTOPOH TEepeMellaercs Och
¢pe3pl. Slpnenue nojpesaHds BEPLIMH OTpHIa-
TeNILHO CKa3bIBaeTes Ha paboTe nepeiayu, noromy
YTO B BEPIIHHAX TMPOHCXOOHT pasMbIKAHHE KOH-
TAKTa IUTYHXKEpa ¢ MepHOAHYECKHM Mpoduiem
LIEHTPATBHOTO KOJECA, @ 3aTeM — ero 3aMbIKaHue.
Hauunoe sBjeHHE CONPOBOKIAETCS yAapaMH H Mo-
BBIINEHHEIM TITYMOM. ﬂpm 3TOM CHHMKAETCA HArpy-
204Had cNOCOOHOCTE Mepeayu.

Ha puc. | npejicrasnena cxema nojpesaHus

paGoyero npoduis MHOTONEPHUOIHOTO KyJauKa, B
COOTBETCTBHH ¢ KOTOPOM MOMKHO YCTAHOBHTB, YTO
BEJIMUMHA TIOfIpe3aHust paGouero mnpodmas k
YMCIEHHO paBHA

kﬁgl—cosmzs (1)
2 cosa,

rne b — guamerp ¢opmoobpa3syiolero HHCTpPY-
MEHTa (koHueBoH (pe3bl) HIH ChepUyecKoro
TUTYHXKEpa.

M3 cxembl Ha pUC. 2 MOXHO YCTAHOBHTb, HTO
NoJpe3aHue BEepLUMHBI MPOUCXOIMT TOT/a, Koraa
MHOTONEPHOHAs KPHUBasd, MO KOTOPOH nepemenia-
erca och (popMooOpasyrolero HHCTPYMEHTA, HE
MMEET PAfHYCHOrO CONPAYKEHMA B BEPLIMHAX WITW
Korjia 3ToT pagauyc man. Jlis MCKIroYeHHs noape-
3aHus HeoDxomguMo nobutbest orubanus (ppeson
BepIIMHEI N nepuoauueckoro npoduis. 310 BO3-
MOKHO B TOM CiTyvae, KOTrZa MHHHMalbHbIH
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pajiMiyc MHOrOMEepHOAHOH KPHBOH B €€ BepluHHAax
COCTABJIACT HE MCHEE MOJIOBMHEI JHaMeTpa (‘i}pE‘«—
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Puyc. 1. Cxema noapesanns NepHoAMUEcKoro npotpus
Kynauka npH ero (pe3eporaHuH KOHUEBOH (pesoi
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Puc. 2. Cxema QUEHKH YCTIOBHS HCICTIONEHHS MOIPE3anms
NepHOAREECKOTO Npodas npH ero popMoobpasoBaHH
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CnenosartenbHo, HauOONBINIAS aAMILTHTY A MHO-
FONEPHO/IHOH KPHUBOH, paBHas SKCLEHTPHCHTETY
BEIYIIEro Ky/layka W rapaHTHpYIoLas OTCyTCTEHE
MO/IPE3aHMs, MOKET OBITE OMpe/IeNieHa Pa3HOCTLIO

A =Bk (3)
M3 cxembl Ha pHc. 2 TakKe cllelyer, 4To
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Hsz (5) npu 3aanHbix €, b ¥ NPUHATOM 3HaYe-

HHH O; MOJKHO HAHTH HauOONBIIEE YHCIO MepHo-

OB 7y MHOPOINCPHOAHOrO Kyna4vka, NMpH KOTOPBIX

MOKET ObITh HCIUIIOMEHO TOAPE3aHue:
tRsina,

m
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A 2ecosa, +b{1 +cosaL,)

Orciona Hakinem HaubonemWi auamerp cde-
PHYECKOH YacTH TUTYH3KEpa, NPH KOTOPOM OTCYT-
CTBYET MOJpe3aHHe MNEPHOIMYECKOTO MPoduIs,
€CJI¥ 3a1aHBl R, e U My, T. e.
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Ecnu ke 3apaunt d,, my, € ¥ 0, TO MOKHO OII-
peNeNuTL CPENHHH paauyc NepHOAHYEecKOro npo-
(una Kynauka R, npu KOTOPOM €ro Moape3anus He
MPOUCXOTHT:

¥ m,(2ecosa, +d, (1 +cos az) )

TSinao,
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Jna 3apaHHOrO nNepelaToyHOro OTHOLIEHHS
nepejiayd MOMKHO TOCTPOMTL COMPAXKEHHBIE MPo-
(huiIH ¢ YHCIOM NEepHOJIOB My W M, TI0 TIPOU3BOJIE-
HO MpHUHATOMY BHIY OJHOTO W3 HuX. Ecnu peny-
IIHM KYJQYKOM SIBJSIETCS 3KCUCHTPHK PajHyCcOM
F € 3KCLEHTPHCHTETOM €, TO MOCTPOEHHE COMps-
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JKCHHOH ¢ 3KCIEHTPUKOM KPHBOH, MMeEroLIeH m,
MEepHOJIOB, MO KOTOPOH OYEepYEeH [EepHOIUYECKHE
npo ML LEHTPATBHOrO Kolieca, MOYKHO BhITOJ-
HUTb B COOTBETCTBHH C H3/103keHHOH B [1] mocne-
[I0BATENBLHOCTHIO. '
I'paduueckoe noctpoenne yaobuo ana euzya-
JH3ALMH GOPMBI COMPSKEHHBIX KPHUBLIX Ha CTaj MK
NPOEKTHPOBaHKA Nepejay, T. €. IS OLEeHKH pac-
CMOTPEHHOTO BHILUE ABJACHHA MMOApe3aHusd npodu-
N MHOTONEPHOIHOTO Kynayka Npu ero hopmood-
pasoraHuK, a Takke A rpadHUecKol anmnpoKcH-
MalWK  TpoQUIA  TPOCTCHLIMMHM  JTMHUAMH,
y,ELOGHb[MH B TEXHOIIOTHYECKOM OTHOILUSHHH, H
OnpelgeleHHd HeNoCpeaCTBEHHBIM H3MCpCHHEM
YTJIOB €I'0 NMOJLEMA HA Pa3NHYHbIX YYacTKax.
VCTaHOBNEHO, YTO [MEPHOJHHECKUH NPODHIIL
MOKHO 3aMEHHMTE COYECTAHWEM TNPAMBIX JHHHUHA H
AYT OKpy;kHOcTeH. DTy annpokcuMaumio Haubo-
Jige MpOoCTO NMPOH3BOAHTE NMpH nomoru DBM, uc-

nonb3ys cpeny Auto Cad. Jlng aroit uenu paspa-

Oorana mnporpamma s nepcoHanbHOW BM,
B COOTBETCTBMM ¢ KOTOPOH MO HCXOAHBLIM napa-
MEeTpaMm rnepenaqu (TONLIMHE LEHTPaIbHOTO Kojle-
ca 1o Bnaauue, uucty 3y0peB Koneca, KOTUYECTBY
MIyHKepoB, Gopme ux pabodel vacTH, BEIMUHHE
SKCUEHTPHCHTETA BEIYLIEro SKCLUEHTPHKA, AHa-
METPY IKCLEHTPHKA) NPOU3BOAMUTCA MOCTPOEHHE
COBOKYMHOCTH MOCIENOBaTENbHLIX [TOA0KEHHH |
TUTY HIKEPOB.

Ha puc. 3 nokasanma cxema anmpokcHMaluu
NEPUOAMYECKOro Npoduns LUEHTPANBHOrO Kojeca
Wi cepudeckoil Gopmel Tymkepa. ITytem no-
CTpOeHUA OrudarOlIuX NHHHH B TOH XKe cpefe
Auto Cad nonyuen annpokcuMHpoBaHHBIH pabo-
YHH npoduiIe LEHTPANBHOrO Kojeca, KOTOPGLIH
COJACPMHUT OTPE3KH MEpECEKAOIIUXCH  TIPAMBIX
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Rmin

Puc. 3. Cxema annpokcHMALHK DEPHOARYECKOr0 TIPoduits
LEHTPAIBLIOTO Koneca
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Y BEpIUMH 3yOneB W AYTH OKPY:KHOCTEH, corps-
rafomme 5TH orpesku. [lapamerps! annpoxcumu-
pyromMx orudatonux (yrisl 4 MeKIY OCEIO CHM-
MeTpHM 3y0a U annpokCUMUPYIOIEH NpAMoii, pa-
ayc R BOagMHbl MEXKIY CMEKHBIMU 3yOBAMHU,
paccTosiiie L MexKay ABYMA CMEXKHBIMU BepLiu-
HaMH 3yObeB M BeNMUWHBI MOApe3aHus 3yOwer k)
paccunrbipalores IBM, U WX yHCIeHHBIC 3Haue-
HUA MOrYT OBITh BBIBEAEHBI HA QUCIUIEN MO 3ampo-
Cy oneparopa.

[TorpeinHocTs annpoKcHMAaLMK BCETAa HMeeT

xepa dy = 10 MM, 3KCHEHTpHCHTETA € = 2,5 MM H
PasiHYHBIX 3HAYEHHAX JHAMeTpa BeJYINEero Ky-
7auka D, nosponusia onpeienuTs YUCIeHHBIE 3Ha-
ueHHsi napamerpos Ry, A, k u L (tabn. 1). Ilo pe-
3y/bTaTam, TpencTaBieHHbiM B Tabiuue, 6w
MOJYYEHB! MATEMaTHUECKHE COOTHOLIEHUS B BUE
YPaBHEHUH MEPBOH CTENeHH ANA BLIUHCACHHSA 3THX
napamMeTpoB. Y paBHEHHs UMEIOT BH/L:
® J|/I KOJIECA C YHCIIOM 3y0OBeB my = 17

Ry =4,68+0,073 D,; (10)
MECTO, OJIHAKO €€ BEIMYMHA MOXKET OBIThH CBEleHa
K MHHHMYMY IIYT€M COOTBETCTRYIOLIEro noadopa :
MapamMeTpoB arNpOKCHMHPYIOLIMX THHHIA. 4=23,440,265 Dy; (11)
Ananuz dopmoodpazosanus npoduns 1eH-
TPajlbHOTO KoJleca KOHUEeBOH dpezoit mokasan, yro k=2,63-0,024 D.; (12)
MHUHUMAJIBHBEIH pajuyc Koieca, KOTOPBIH COOTBEeT-
CTBYET BepLUMHaM 3YObLeB, OMpenensercs COOTHO- L=3,66+0,19D, (13)
[IEHHEM
Rew=Dil2—etd. (9)' ® JUIA KOJIECA C UHCIIOM 3y6BeB my = 34
R,=13,32 +0,034 D,; (14)
rae D, — qHaMeTp BeIyILero Kynauka-3KeLeHTpH-
Ka; dy — InaMeTp chepuUeckoro IIyHKepa.
ANMNpoKCcUMalHA Npoduas UEHTPATBHOTO KO- A=33,7-0,071 D, (15)
neca NMpH BEJHYMHAX JHaMeTpa ILAapOBOro ILTYH-
Tatnuya |
[lapameTpel annpoKcHMALKHH NPOdHIS LEHTPATLHOID KoJeca
= my=17 ma =34 my =50
% R, A k L R, A k L R, A S
40 6,5 35 2,06 115
50 7.2 36 14 13,2
60 73 39 09 ¢ 15
70 5,77 41 323 8,7
80 8,8 44 0,6 18,6
90 0,34 41 2,52 10,5
100 11 51 © 0.3 22.5 5.7 41 33
110 7 39 1,75 12,2
120 12,1 55 0 26,8 6 4] 3,1
130 ; 7.5 41 1,2 14
140 6,3 43 2,5
150 8.4 43 0,74 15,8
160 6,8 41 2,05
170 9 47 0,35 17,6
180 73 38 1,57
190 9.8 49 0,22 19,5
200 \ 7.8 42 l,]
210
220 ] 40 0,9
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k=4,77 - 0,026 D (16)
L=239+0,09 D, (17)

® a Ui KoJieca ¢ 4ueiom 3yObes my = 50

R, =3,83+0,029 D; (18)
A=42,57-0011D,; (19)
k=5,74-0,023 D;; (20):

L=1,714+0,06 D,. (21)
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[TapameTpsl annpoOKCUMUPYIOMIMAX TTUHHH, BbI-
YHCIIGHHBIE 110 NIPUBEXEHHBIM Gopmynam, obecrie-
YUBAIOT MAJbIe OTKJIOHEHHS Npoduis 3yObeB LeH-
TP&HBHUFU Koneca OT HOMHMHAJILHOTO W, Kak ciemd-
CTBHE, HOPMalbHYIO paboTy nepesauu ¢ MHHH-
MATbHBEIMH LITYMOM H BI’IBPHIJ,HHM]’I.
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JHATHOCTHKA COCTOSHUS PEXYUETO HHCTPYMEHTA
HA TOKAPHBIX CTAHKAX C 4IIY
IIPH HECTAITMOHAPHBIX PEKUMAX ®OPMOOBPA3ZOBAHUSA
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B CcOBpeMEHHOM MALUMHOCTPOUTENLHOM TpO-
M3BOJICTRBE BCe DOMbIIee MECTO 3aHUMAIOT METO/IEI
MexaHHueckod 00paloTkH, oOCYIIecTBIAEMbIE C
NepeMEeHHBIMH  (HECTALlHOHAPHLIMH)  PEeKHMaMH
pesanus. Ha TOKapHBIX CTaHKax ¢ YHMCJIOBBIM MpPO-
rpaMmubIM ynpasieHueM (UITY) uX npUMeHSIOT
MpH TOPLOBOM M (hacoHHOM TodeHHH, obpaboTke
OuMaTepHanoB; a TaKKe AN TOBBIIEHUS NMPOU3-
BOJIMTEJILHOCTH, TOYHOCTH H BHOPOYCTOMYHBOCTH
obpaborku nexectkux netanei [1]. C aToii uensio
B TEXHOJOTrH4YeCcKoe l'lpOl'"PaMMHOﬂ obecrieueHune
YCTPOHMCTBA YMCJIOBOIO MPOrPAMMHOIO YIIpaBie-
aua (YUITY) BiirouaroT MOOyIH, peanu3yiollHe
paziM4HbIe 3aKOHOMEPHOCTH U3MEHEHMA M0J1a4H U
CKOPOCTH pe3aHus B (YHKLUHMH NYTH (IHHeiHOE W
MOAY/IHPOBAHHOE W3MEHEHHE I0Ja4H, MNpephIBa-
HHE TIOJIAYH, [10/IePAKAHNE [TOCTOSHCTBA CKOPOCTH
pezaHus W noga4yu HaobopoT B ycnoeusax Geccry-
MEHYaToro peryaupoBaHHA YacTOThl BpallleHHA
wnueaens u ap.) [2]. Ha 6aze stux monynei pazs-
pabaTeIBAKOTCS TAKXKE ANANTHBHLIE CHCTEMEL, Y
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KOTOPHIX B KAUeCTBE KaHala YMpaBIeHHS MCIIONb-
3YIOTCH 110/1a4a W CKOPOCTL pe3aHus. Bkniouenue
MOJIyJIeH OCYIeCTBIISeTCsa 10 napamerpam, 3aja-
BaEeMBIM B Kajipe yNpasJsioiiei nporpaMmel, 1nbo
ABTOMATHYCCKH B 3aBMCHMOCTH OT YPOBHS CHJIbI
pesanus unu pubpauuii. B pesynbtate B TeueHHe
ofgHoro pabouero Xoda 4yacTo peanusyloTcs pas-
JIMYHBIE 3aKOHOMEPHOCTH H3MEHEHHMA pEeXHMOB
pesanus. [Ipy 3TOM B LIMPOKUX Mpeaenax MsMme-
HAKOTCA FEOMETPHUYECKHE TTapAMETPhl CEUEHUS Cpe-
3aEMOr0 CJ105, KMHEMATHYECKHE YIIIbl PesKyLIero
JIe3BUS MHCTPYMEHTA. 3JTO ONpEJeNAeT YCIO0BHA
MPOTeKaHuA TUIACTHYECKOro AeOpMUpOBaHHA B
30HE pe3aHMsl W OKAa3bIBAeT CYILECTBEHHOE BIMA-
HHe Ha CTaOMIBHOCTH CHJIOBOTO M TeMIIepaTypHO-
ro pexHMOB, a TalOKe Ha CTOMKOCTE PEMXYIUEero
UHCTpYMeHTa. BeneicTBHe 3TOro CylEeCTBYIOLIHE
KOCBEHHBIC METO/IbI OLIEHKH BEIHYHHBI H3HOCA (10
CHJIaM pe3aHus, BHOpalHAM, aKyCTHYECKOH DSMHC-
CHH B 30HE Pe3aHdsA W Ap.) MOTYT OKas3aThCs He
3 heKTHBHBIMH H3-32 HeODXOJMMOCTH pelleHus
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