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MOJAEJIUPOBAHMUME IVIOIIAIN CPE3A PEXYIIUMHAU
KPOMKAMM JIE3BBUMHOI'O UHCTPYMEHTA B
3ABUCUMOCTHU OT BEJIMYUHDBI I1OJTAYMN,
I''”IYBUHbI PE3AHUSA U TEOMETPUU JIE3BUSA

Y crarTi mpeAcTaBlieHE MOJAETIOBAHHS IUIOII 3pi3y PDKYYMMH KpPOMKaMH JIE€30BOTO
IHCTPYMEHTY 3aJIC)KHO BiJl BEJTMUUHH 110141, TTIMOWHY pi3aHHs i TeoMeTpii Je3a.

B crathe IMPEACTABJICHO MOACIUPOBAHNC TUIOMIAANU CPE3a PEXKYIIUMU KPOMKaAMU JIE3BUIHOTO
HHCTPYMCHTA B 3aBUCUMOCTHU OT BCJIIMYUHBI IIOAAYH, FJ'IY6I/IHI>I PE3aHus U TCOMCTPHUU JIC3BUA.

The increasing of contact length of cutting tool edges with change of its cutting part geometry
and parameters of cutting essentially influence growth of deformation loadings and size of
friction force, and also on increase in a level of arising temperatures accompanying these
phenomenon in various points of a contact zone. This article is devoted to modelling and
calculation area of cut by the cutting edges for single-point and radius tools depending on feed
value and cutting depth.

Bennunna miiomaau cpe3a pexxymen KpOMKOU JIE3BUMHOTO HHCTPYMEHTA
B 3HAYUTEIBLHON Mepe BIusAeT Ha Je(popMallMOHHBIE HAMPSDKEHUS U CHUJIBI,
BO3HUKatolue B mponecce pe3anust [1]. IlpaBunbHbli BBIOOp MaTepuana
PEXKYIIEr0 MHCTPYMEHTA U €r0 TEOMETPHUH, a TaK K€ TAKUX IMapaMeTPOB peKUMa
pe3aHusi, Kak TMojada W TIyOWHa, MO3BOJSIOT MOJMy4YaTh CTPYXKKY C 3apaHee
NPOrHO3UPYyEeMbIMU Tlapamerpamu [2, 3, 4], 9TO OCOOCHHO BaXHO MpH
00paboTKe >XKMBOM KOCTHOM TKaHU. Takxke MOSBISETCS BO3MOXKHOCTH Ooliee
TOYHOTO aHaju3a MPOCTPAHCTBEHHOI'O PACIOJIOKEHUS TOYEK MPUII0KEHUS
Harpy3oK, JCHCTBYIOIIMX Ha PEXKYUyl0 KpPOMKY, 4YTO BaXXHO I
MPOEKTUPOBAHUS TPEIU3UOHHOTO JIE3BUITHOTO MHCTPYMEHTA.

[enbto paHHON pabOTHI SBJSIETCS CpPaBHEHUE PAa3JIMUHBIX MOJICNICH
dbopmooOpazoBanus  MUKponpoduias  oOpabaTaHHOW  TMOBEPXHOCTH B
3aBUCUMOCTH OT TE€OMETPUYECKON (OPMBI TIPOSKIMI PEXKyImed KpPOMKH
MHCTPYMEHTA HAa OCHOBHYIO IUIOCKOCTb. B  ympomenHon  mopenu
paccMaTpuBaroTCs JBe cxeMbl (hopmupoBaHus cedeHusi cpesa. IlepBas cxema
MPEANOJIaraeT HajJuyue KPUBOJMHEUHOW PEXKYIIEH KPOMKHA C PpPaanycoM
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pa3IMYHON BEJIMUMHBI (paJyCHBIM HHCTPYMEHT). BTopas cxema paccMaTpuBaer
PEXYIIUN KIWH, paguycC 3aKpyrieHusl BEPIIMHBI KOTOPOIO0 HACTOJIBKO MaJl, 4TO
UM MOXHO TmpeHeOpeub (OCTpOBEpUIMHHBIN HHCTpyMeHT). Ha puc. 1
U300pakeHa pacyeTHasi cXeMa JJIsl OmpeiesieHUs IJIOMAAN Cpe3a pagruyCHOI
PEXYIIEH KPOMKOW JIE3BUMHOTO UHCTPYMEHTA.

[IpuBenenHas pacyeTHasi CXeMa COOTBETCTBYET 00pabOTKe MpU TOPIIEBOM
dbpesepoBanuu Gpe3od WM PE3NMOBOM TOJOBKOW OCHAIICHHOW BCTaBHBIMU
HOKaMHU C KPHUBOJMHEHHON pexyiieid KpoMkoi. [Ipu sTom m3o0pakeHbl 1Ba
MOCJIEA0BATENBHBIX MOJ0KEHUS KOHTYpa PEXKYIIEH KPOMKH.

[TomemiaeM Havano KOOpAMHAT B LIEHTP NEPBOM MPOEKLUUHU 3y0a, TO €CTh B
Touky O.

A B
Pucynok 1 — PacueTHasi cxema Juist OnipeiesieHus IIoaau cpe3a
PaguyCHOM pexylllel KpOMKONH HHCTPYMEHTA

OKpy»XHOCTb, KOTOPasi COOTBETCTBYET KPUBOJIMHENHON PEKYIIEH KPOMKE
3y0a, HAXOMSIIErocs B JAHHOM IOJI0KEHUH, ONMCHIBAETCS] YPAaBHEHUEM:

X2 +yi=r?, (1)

rne: [ — paauyc KpUBU3HBI PeXYIIEH KPOMKH (paanyc MPH BEPIINHE), MKM.
VYpaBHeHHE  OKpPY>KHOCTH, COOTBETCTBYIOIIEE  pEXYLIeH  KpOMKe
clieyrolel IpoeKru 3y0a, MOKET ObITh 3aIIMCAHO C YYETOM IOJIa4H Ha 3y0:

(x—sz)2+y2:r2, (2)

rae: Sy — nojada Ha 3y0, MKM/3y0; I —paauyc KpUBH3HBI PEXYIIEH KpPOMKH
(pamuyc npy BEpUIMHE), MKM.

PaccTosinue Mexay LeHTpaMu OKpPYKHOCTEH paBHO BEJIMUYMHE MOJaud Ha
3y0. 3Ha4YeHHE MOoJa4u Ha 3y0, pajnyca KPUBU3HBI PEXKYIIEH KPOMKH U TITyOUHBI
pe3aHus MPUHUMAEM MPOU3BOJIBHO: S7=15 MKM/3y0; t=20 MKM; =25 MKM.

Hcxons m3 pacueTHOW CXEeMbl, KOOPAMHATHI XapaKTEPHBIX TOUYEK OyIyT
CIIETYIOIUMU:
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D(m;t—r); E(sZ +m;t—r).

JUis  ompeneneHus IUIOMIAAM Cpe3a HeoOXOJWMO NPOUHTErPHPOBATH
ypaBHeHus (1) u (2) Baons ocu OX, pa3duBasi 00;1aCTh UHTETPUPOBAHUS Ha JIBE
qacTh: OT TOYKH A 10 Touku D u ot Toukm D nmo toukm E. Takum oOpazom,
MOJTyYUM BBIPaKCHHE:

I):D ( Yoo = Yae )dX + IX);E (t I =Ya )dX = SCp (3)

[IpounTerpupoBaB BbIpakeHHe (3), MOJydaeM BO3MOXHOCTb TOYHOTO
OIpE/eNICHUs] 3HAUYEHUs IUIOIIAJIM Cpe3a B 3aBUCHUMOCTH OT MOJau, TIyOUHBI
pe3aHus U paauyca KpUBU3HBI pexyiei kpoMku. Ha puc. 2 uzo0Opaxen rpadux
3aBUCUMOCTH TUIOLIA/IM Cpe3a OT BEJIMYMHBI I0JIa4 Ha 3y0, IITyOUHBI pE3aHUs U
BEJIMYMHBI paJNyca PexXylield KPOMKHU.
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Pucynox 2 — 3aBUCHMOCTb IJIOMIAAN CEUEHUS Cpe3a I PaguyCHOTO MHCTPYMEHTA OT
nojiayu Ha 3y0, TITyOUHBI pe3aHus U BEIMYMHBI PaJNyca pexXyIleld KPOMKHU
1 — 3aBHCHMOCTSD TUTOIIAU CEYCHHSI Cpe3a OT MoJauu Ha 3y0; 2 — 3aBUCUMOCTb
IUTIOIIAIN CEYEHMs cpe3a OT MIIyOMHBI pe3aHus; 3 — 3aBUCUMOCTb IUIOIAAN CEYEHUS OT
BEJIMYMHBI pajinyca pexyleil KpOMKH.

Ha wnavanmpHOM yuacTke kpuBasg 1 Onu3ka K MNpsSMOW JIMHUHM, YTO
YKa3bIBa€T Ha MNPSIMONPONOPLUOHAIBHYIO 3aBUCHUMOCTH IUIOLIAAU Cpe3a OT
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BEJIMYMHBI [I0J1ayM, a Jajee BIMSHHUE M0Jayd Ha 3y0 MOCTENEHHO CHMIKAETCS.
[Ipu gocTwkeHMM 3HAYEHHWS] BEJIWYUHBI TMOJA4ud  Sy=2f, IUIOWaAbh Ccpe3a
PaIlyCHOM pEXYIIEH KPOMKOW JIOCTUTAeT CBOEr0 MAKCUMyMa W IIpHU
JaNbHENIIeM YBETUUYCHUN MoJ1aul He u3MeHsetrcs. [Ipu aToM riybuHa BmaguH
JOCTUTAET 3HAUYECHUS IIyOMHBI pE3aHusi, YTO SBIIAETCS NMPUEMIIEMBIM BO BpeMs
Hape3aHusl Kpyrioi pe3bObl pajuyCHBIM PE3LOM WM MpU 0OpabOTKE ApYrux
CJIOKHBIX KPUBOJIMHEWHBIX ITOBEPXHOCTEN.

I'paduk  3aBUCMMOCTH TIJIOMAAM Cpe3a OT T[IyOMHBI  pe3aHHs
IOpejCcTaBIsieT Cco0OM  MPSIMONPONOPLMOHAIBHYIO  3aBUCUMOCTb. [ yOuHa
pe3aHus, NpU KOTOPOW IUIOLIA[b Cpe3a paBHA HYJIIO, YUCICHO PaBHA BBICOTE
MHUKPOHEpOBHOCTEN. llnomane cpesa [QoCTUraeT CBOEr0 MaKCUMyMa IIpU
3HAYCHHUH TITyOWHBI pe3anus (=2r.

KpuBas, onuceiBaronias 3aBUCHMOCTB IUIOIIAAM CPeE3a OT BEIUYUHBI
paauyca KpUBH3HBI PEXyIIed KPOMKH, HA4YMHAETCS B TOYKE, B KOTOPOH
3HAYCHUE paauyca 3aKpyIVICHUS pPEeXyIled KPOMKM JIOCTUTaeT BEIUYUHBI,
PaBHOI MOJIOBUHE 3HAYEHUS ITyOUHBI pE3aHMUS.

Ha puc. 3 u3zo0OpaxkeHa pacueTHasi cxema Juisd ONpeIeieH s IUTOMAaN cpe3a
OCTPOBEPIIMHHBIM PE3LOM. JTa CXE€Ma IIPEAINOaracT OTCYTCTBHE paanyca IpH
BEpILIMHE pe3la WK TaKylo ero BeIUYUHY, KOTOPO MOKHO ITPEeHEOpeYb.
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Pucynok 3 — Pacuernast cxema JuIsi onipeiesieHus TUIOMIaIl CEYEHUS cpesa
OCTPOBEPIIMHHBIM PE3LIOM

Kontyp, 3amkuythiii Toukamu OBCDO, o0pa3oBaH HaloXEHHEM Ha
MJIOCKOCTh YepTeXka JIBYX IMOCIIEN0BATEIbHBIX MOJOXKEHUH MEPBOTO U BTOPOTO
3y0a ¢pe3bl U MpeacTaBiIsIeT cO00M HOMHHAIBHOE TMOIMEPEYHOE CEUCHHE cpesa
Sy. Kontyp OAD He cpeszaeTcs W ocTaeTcs Ha MOBEPXHOCTH JETajlud B BUJIC
rpe0enIkoB  MUKPOHEPOBHOCTEH. OTOT KOHTYpP HAa3bIBA€TCS OCTAaTOYHBIM
ceueHreM CTpyxku S, [1,3].

[1n01a1p HOMUHAIBHOTO CEYEHUS CPE3a PACCUUTHIBAETCA 10 hOopMyIIe:
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