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OCOBEHHOCTH NPUMEHEHHU A BBICOKOCKOPOCTHOM
OBPABOTKH PESAHUEM

®ennk JI. H., Anoxuna A. ¥0.(xa¢. TM, JlonHTY, /loneyx, Yxpauna)

B coBpeMeHHBIX  YCIIOBUSIX  IOBCEMECTHOIO  CTPEMJICHHS K  IOBBIIICHHIO
MPOU3BOJUTEIILHOCTH TpyJa M HapalMBaHUM OOBEMOB TPOU3BOJCTBA  AKTYaJbHOU
CTaHOBUTCA pa3paboTKa M BHEIPEHUE HOBBIX U MPOTPECCUBHBIX METOJIOB 00paboTKu. OqHUM
U3 TaKUX METOJIOB SBIISETCS BBICOKOCKOPOCTHas 0OpaboTka MeTayuloB pe3aHueM. M xots
JaHHAsl TEXHOJIOTUS UMEET YK€ 0ojiee YeM IMOJIyBEKOBYIO MCTOPHUIO CBOEIO Pa3BUTHSA, HE
BE3JIE OHA MOJIyYHJIa IHUPOKOE IPUMEHEHHE.

Pe3anue metamioB Ha OOJIBIIMX CKOPOCTAX (CKOpocTHOE pe3anue), Bosuukiiee B CCCP
B 50-X romax mOpONIJIOrO CTOJIETHs, K HACTOSIIEMY BpPEMEHH IOJIyYHJIO TEOPETHYECKOE
0o0OCHOBaHME M MPUMEHSETCSs Ha METAUIOPEXKYIIUX CTaHKaX. OTO JOCTUTHYTO
00bEIMHEHHBIMU YCUIHSAMH YYCHBIX, HH)XEHEPOB-IPOU3BOACTBEHHIKOB (A. B. KpuBoyxosa,
A. W. Ucaesa, I1. I1. I'pynoBa u ap.) u rokapeii-noBatopoB (I'. C. boptkeBuya, I1. b. brikoga,
B. M. buptokosa, B. H. Tpyruesa, B. f. Kapacesa, B. K. Cemunckoro, /. 1. PeokkoBa, B. A.
KosnecoBa 1 MHOTHX JAPYTHUX).

Cuna pezaHuAa

CKOpPOCTb pe3aHuA

Puc. 1. I3mMeHenue cuil pe3aHusi B HEKOTOPOM JIMaIia30He CKOPOCTen

XapakTepHOH OCOOCHHOCTBIO BBICOKOCKOPOCTHONH OOpaOOTKH METAJUIOB PE3aHUEM
SIBIISICTCS. CHU)KCHUE CHJI PE3aHHs B HEKOTOPOM JaMamna3oHe ckopocteil. OmHako Hawboliee
BaXHBIM (DaKTOPOM SIBIISIETCS IlepepacupesiesieHne Teruia B 30He pe3anus. [Ipu HeOombImx
CCUCHMSIX Cpe3a, B JAHHOM JIMana30He CKOPOCTEH OCHOBHAs Macca TeIia KOHIICHTPUPYETCS B
CTPYXKE, HE yCIeBas MEPEeXOJUTh B 3aroTOBKY. IMEHHO 3TO MO3BOJISICT BECTH 00pabOTKY
3aKaJCHHBIX CTajJeldl HEe Oomacasch OTIYCKAa MMOBEPXHOCTHOTO cjos. OTCroga OCHOBHOM
npuniiun BCO — manioe cedyeHue cpesa, CHUMAeMOE C BBICOKOH CKOPOCTBIO pe3aHusi, W
COOTBCTCTBCHHO BBICOKHEC 060p0TLI MOMUHACIIA U BBICOKAss MUHYTHAA 1moaava.

CymHocTh 93TOro crocoda 00pabOTKM METAIOB 3aKI0YaeTcss B TOM, 4YTO C
MOBBINICHUEM CKOPOCTU PE3aHUA YMCHBINACTCA CTCIICHB ,Z[e(l)OpMaL[I/II/I MCTaJUIa B IPOLCCCC
CTPYXKOOOpPa30BaHUsI, YTO MOJATBEPKAACTCS, B YACTHOCTH, YMCHBIIICHHUEM YCAJIKU CTPYKKH U
CHJIbI PE3aHUs IMPU CKOPOCTHOM TOUYCHUMH. YMeHblIICHHE I[e(I)OpMaI_II/II/I B OTACJIBHBIX HaCTHULIaX
CTPYXKH OOYCIIOBJIIMBACT YMCHBIIICHUE KOJHUYECTBA TEIUIOTHI, 0Opa3yIoIIeHcss B IMpOIEcce
pe3anus B Kaxao0i yactuile. KpoMe Toro, kaxaasi 4acTuIa CTPYKKH IPH BBICOKOW CKOPOCTH
pe3aHus CONPHUKACACTCS C MEPEIHCH MOBEPXHOCTHIO Pe3lla B TEYCHHUE MEHBIIETO0 BPEMEHH,
YeM MPHU CPABHUTEILHO HHU3KOW CKOPOCTH. biiarogapsi 3ToMy mpu CKOPOCTHOM TOYCHUHU U3
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KQ)KJIOM OTAEIBbHOM YaCTULIBI CTPYKKHU B pe3el] [OCTYIIAeT MEHBIIE TEIIOTH, YeM IIPYU HU3KOHN
CKOPOCTH pe3aHusl.

[Ipu yBenUUEHUM CKOPOCTH OOPaOOTKM YMEHBIIAETCS U KOJMYECTBO TEIUIOTHI,
NepexoAslIeil u3 CTpyKKH B oOpabarbiBaeMyto JeTaib. OnbITaMH XOPOILIO MOATBEPKIACTCH,
YTO MPHU BBICOKUX CKOPOCTSIX pe3aHus oO0padoTaHHAas MOBEPXHOCTh HArPEBACTCS JIHIIh
HE3HAYUTEIIbHO.

Takum o00pa3oM, B YCIOBUSAX BBICOKOCKOPOCTHOTO TOYEHHUS pacIpeesieHHe
o0Opa3oBaBLICHCS TEIJIOTHl ONArompUsATHEE, YeM IPH YMEPEHHBIX CKOPOCTSX; B CTPYXKKE,
MOJIyYMBILEICS TPU BBICOKOW CKOPOCTH PpEe3aHUs, OCTAeTCs TEIJIOTHl OoJiblle, 4YeM Mpu
HU3KOH CKOPOCTH.

HecMmoTps Ha NOJOXKHUTEIbHOE 3HAUCHHE MOBBIIMICHUS CKOPOCTU OOpabOTKH, YCIOBHS
paboThl pexylled KPOMKHM pe3lla IpU CKOPOCTHOM TOUEHHUM TsDKelee, YeM Ipu MeHee
BBICOKMX CKOPOCTAX. XOTs KOJIMYECTBO TEILIOTHI, HOCTYIAOLIEH B PE3EL] U3 KAXKI0W YaCTHULIbI
CTPYXKKHU, IIPU CKOPOCTHOM pE€3aHMM MEHBLIEC, YE€M IIPU YMEPEHHBIX CKOPOCTIX DPE3aHus,
o0111ee KOJIMYECTBO TEIUIOTHI, KOTOPOE MOCTYIUT B PE3€Ll 32 OJHO M TO K€ BPeMs €ro paboTHl,
Oyzet OombIlle MPHU BHICOKOW CKOPOCTH 00pabOTKH, YeM MpU HU3KOU. ITO OOBICHIETCS TEM,
YTO B MEPBOM CIIydae pe3ell MOJIYYUT TeIJIOTy M3 OOJBIIEro KOJIMYEeCTBa YacTUI] CTPYXKKH,
4eM 3a TaKOe e BpeMs IIPU HEBBICOKOW CKOPOCTH.

B pe3ynbTare npu CKOPOCTHOM pe3aHUM pe3ell HarpeBaeTcs 3HAUYUTENLHO OO0JIbIIe, YeM
npu paboTe ¢ yMEpPEeHHOH CKOpOCThIO pe3aHus. [103TOMy pa3BUTHE CKOPOCTHOTO pe3aHMs
00yCIOBMJIO HEOOXOJIUMOCTh JANbHEHIIEr0 TOBBIMIEHUS TMPOYHOCTH U  CTOHKOCTH
TBEPAOCIUIABHBIX PE3LOB.

OmHuM U3 MEpONpHUSTUN, HAMPaBICHHBIX K JOCTH)KEHMIO 3TOM 1eNd, SBWIOCH
yIy4dIIeHHe KauecTBa TBEPABIX CIUIaBOB. Jlpyroil crmoco0 TMOBBIMICHUS MPOYHOCTH U
CTOMKOCTHU TBEPAOCIUIABHBIX PE3LIOB - IPUMEHEHNUE OTPULIATEIBHOIO MEPEAHETO YyIiIa pe3la.
Pexymas cmocoOHOCTh TBEPAOCIUIABHBIX PE3IOB C MOJIOKHUTEIBHBIM YIIIOM OIPaHUYHBACTCS
CKJIOHHOCTBIO TBEPJIOCIUIABHBIX IUIACTHHOK K BBIKPAIIMBAHUIO. ITO OCOOEHHO 3aMETHO MPH
oOTauMBaHWK OYEHb TBEPABIX WM 3aKAJICHHBIX CTalel W mpu paboTe ¢ yAapHOUl Harpy3kou
(IpepBIBUCTOE TOYCHHUE, TOUCHUE C HEPABHOMEPHBIM MPHUITYCKOM U T. 11.).

Puc. 2. JlaBneHue CTpy:KKu Ha pe3el] MpU OTPHUIATEIBLHOM (a) M MOJOXKHUTEILHOM (0)
nepeIHeM yriiax

[lpu oTpuIaTeNbHOM IEpEeJHEM YIJIe BBIKpAIUBAHUS IUIACTUHKH, KaK IPaBHJIO, HE
MIPOMCXOIUT, YTO OOBACHSICTCA CIEAYIOIUMHU (PaKTOPaMHU:

1) npu TOYeHUM pe3luaMH C OTPHLATECIBHBIM TEPEIHUM YyrioM (— 7y) HampaBicHHE
nedctByromeir cwibl P oOycnoBnmuBaer cxkarme (puc. 2, a) u obecrieuuBaer Oosiee
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OnaronpusTHBIE YCIOBHS PaOOTHI IIACTUHKU TBEPJIOTO CIUIaBa B CPAaBHEHHM C YCIOBHSIMHU
paboTHI pe3lia ¢ MOJIOKUTENBHBIM (+ ) mepenHuM yriom (puc. 2, 0);

2) TpU OTPULATEIFHOM MEpPEIHEM YIVIE M IOJIOKHUTEIFHOM YIJie HaKJIOHA PEeXYIIeH
KPOMKHM BEpILIMHA pe3la NpedoXpaHeHa OT yAapoB MNpH OOTauMBaHUM TMPEPHIBHUCTHIX
IMOBEPXHOCTEM.

Bce ckazanHoe BbIlIE OTHOCUTCS TJaBHBIM 00pa3oM K oOpaboTtke crtamu. Pesanue
YyryHa M IIBETHBIX METAUIOB TpeOyeT 3HAYMTEIbHO MEHBIIMX 3aTpaT, NpeUMYyIIeCcTBa
OTPHLIATENILHBIX YIJIOB B JaHHOM cilydae cKa3blBaioTcsi cialee. BcemenctBue storo mpu
00paboTKe yKa3aHHBIX MaTepUaOB pe3Lbl C OTPULATEIBHBIMH MEPEIHUMH YIIaMH
MPUMEHSIOTCS PEXe.

Hapsiny ¢ gocTomHCTBaMM pe3lbl C OTPHLATENIBHBIM MEPEAHUM YIJIOM HMEIOT psif
CYIIECTBEHHBIX HEJIOCTATKOB.

1. IIpu TodeHuM pe3laMu ¢ OTPUIATEIBHBIM IEPEIHUM YIJIOM BO3PACTAET CUjIa TPEHHS
CTPYXKH O pe3ell, BCIEACTBUE YEro yBEIMYMBAECTCS U MOTpeOHass MOUIHOCTH. [loaTomy mpu
paboTe Ha HEAOCTATOYHO MOIIHBIX CTAHKAX MPHUXOJUTCS YMEHBIIATh CKOPOCTh PE3aHMs WM
10J1auy, a BMECTE C TeM M IPOU3BOIUTENLHOCTD.

2. Ilpn pabote paccMaTpuBaeMbIMU pe3LaMH BO3pacTaeT paauanbHas cuia Py, uto
NPUBOJIUT K HMCKaXeHHIo (opmbl oOpabarbiBaeMol netanu (mpu ee  HEI0CTaTOYHON
’KECTKOCTH), BUOpaIMsM U T. .. BBUAY 3TOTO pe3lbl ¢ OTPULATEIbHBIM MEPEIHUM YTIOM
NPUMEHSIOTCS JIMIIb JUIE 00pa0OTKU CTajlH C MOBBIIICHHON M BBICOKON MPOYHOCTHIO (OB =
800 MIla u Oomblle), IpU pe3aHUU C YAApPHOW HArpy3KoW M MpH 0O0pabOTKe 3arOTOBOK C
OYECHb TBEP/JBIM MOBEPXHOCTHBIM cJl0eM. B mociennee Bpemsi cTpeMATCS M B TaKUX CIydasx
M0JIb30BATHCSI PE3LIAMH C TOJIOKUTEIBHBIM TIEPEHUM YTIIOM.

Tem He MeHee, CKOPOCTHAs 00paboTKa pe3aHHeM MPEUMYIECTBEHHO MPUMEHSETCS IS
TOYEHHS 3aKaNEHHBIX U TPYAHOOOpabaThiBaeMbIX MaTepraioB. OHAKO OJHOM U3 TEHACHIUM
pasBUTHS COBPEMEHHOTO MAIIMHOCTPOCHMS SIBIIE€TCS pa3paboTka M INpPUMEHEHUe
IPOTPECCUBHBIX MHCTPYMEHTOB Ha OCHOBE BBICOKOKAUECTBEHHBIX HHCTPYMEHTAIbHBIX
MaTepuajoB, B YaCTHOCTH, MHUHEpaJOKEpaMHUKU. B CBs3u ¢ 3TMUM BO3HHKAaeT BOMIPOC O
palMOHATIFHOM HCHOJB30BAHUM TAaKUX HHCTPYMEHTAJIBHBIX MaTepHajoB Npu oO0paboTke
KOHCTPYKLIMOHHBIX CTaJIeH, UMEIoIuX HanboJiee HIMPOKOe pacpoCTpaHEHHE.

B 3akmroueHre MOXHO cKa3aTh, YTO INIaBHBIA 3(h(EKT BHICOKOCKOPOCTHOW 0O0paboTKH
pe3aHreM He YyMEHbBIIEHHE MAIIMHHOTO BPEMEHHM 3a CYET WHTCHCHU(UKAIUM PEKUMOB
pes3aHus, a MOBBIIICHUE KauecTBa 00paboTKH U 3PPEeKTUBHOE UCIOIB30BAHUE COBPEMEHHBIX
crankos ¢ UIIY.

Cnucoxk ucrounnkoB: 1. CkopocTHOe pe3aHMe MeTauioB. - moxa. pex. P. ]I
beiizenbpmana. M.: I'ocynapcTBeHHOE HAY4YHO-TEXHUYECKOE U3/1aTeIbCTBO
MAaIIMHOCTPOUTEIBHOW M CYAOCTpOUTENbHOM muteparypbl, — 1953, 164c. 2. Journal of

Manufacturing Science and Engineering, 2005 by ASME. G. Sutter, A. Molinari. 3.
http://www.delcam-ural.ru/cam/tehpodderjka 4. http://tehno-line.ru/files/theory/Turning/3-2-
1.htm
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