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O CHJIAX PE3AHHA NPHU CBEPJIEHHHU CTAJIEM CBEPJIAMH
C BHYTPEHHHM OXJAXIEHHEM

[0. B. HIEMETUJIBHHKOB, JI. B. KOJKEBHHMKOB

{(flpencraBnena HayuHblM CcMHHAPOM Kadenp
CTaHKOB H DeRaHNA MeTAJIOB H TCXIOJOTHH MAaIIHHOCTPOEHHS)

CBepJsieHHe XapaKTepDHO 3aKpLITbIM NpCTeKaHHeM IIpouecca pe3aHus.
TTo mMep2 yrayGaeHHs cBepJia B OTBEPCTHe YXYAILAETCH AGCTYN OXJarAal0-
Liedl KHIKOCTH B 30HY pe3aHHs, uTO BeleT K HexKeNaTeJbHOMY YBeJHYEeHHIO
TEMIepaTypsl pe3aHnsd. 3aMeHa OXJAaxKACHHA NOJUBOM I[IOAayeil oXaaxnaaro-
Liefl XXHAKOCTH HENOCPeACTBEHHO B 30HY pe3aHHs, 3HAUHTENbHO CHHXKAd
TeMneparypy pesanus [1], mosKHa U3MEHHTb XapakTep H BEJHYHHY OCTAJb-
HBIX NapaMeTpoB MpPOIeCCa pe3aHusd MeTaasJoB MNpH cBepjeHud. B pannoii
CTaTbe IIPUBOAATCA PE3YAbTATHl HCCAENOBAHHH BAHAHUA NOJABOAA OXJIaXKIa-
IoUlell XKHAKOCTH HeNOCPEeLCTBEHHO B 30HY Pe3aHHsI Yyepe3 OTBEPCTHS B CBEP-
Jax Ha XapakTep H BeJHUHHY H3MEHEeHHsI CHJI pe3aHHsl IIPH CBEpJEeHHH CTa-
Jed.

DKCNEePHUMEHTBl BLITIOJNIHCHB HA MOJCPHH3UPOBAHHOM BEPTHKAaJbHO-CBEp-
auabHoM cranke 2A150 6nictpopekywyme u3 P9 F23mum W OCHalleHHBIMH
nacTiHKaMu TBepaoro crsiaBa BK8 20 mm cBepnamu ¢ IpoKaTaHHbiMH OT-
BepcTusiMu. OXJakKIaOUIAd KuIKOCTb K BPailalolUMCs CBepJaaM TMOIBOLH-
Jach 1oJ AaBieHueM 25 xe/cm? OT HACOCHON CTAHUHH, PACHOJIOKEHHOH BHE
CTaHKa, uepe3 ClellHasbHblil aTPOH, 3dKPEIJIeHHBIH Ha LITHHIeNe CraHKa.
B kadecTBe oXxJaxnaroied KHIKOCTH HUCHOJAb30Banach 5%-Hasg 3MyJbcHS.
Bce cBepaa 110 3alIHYM TIOBEPXHOCTSIM 3aTAUMBAJNCh 1O HJAOCKOCTH, a CBEp-
Jia, apMHUPOBAHHbBIE IIJIACTHHKAaMM TBEPJOrO CIJIaBa, C IEJbI yMEHbIIEeHHS
OueHHs] peXKYyUIMX KPOMOK HMeIH, KpoMe TOro, 3aTouUKy MO IIJI0CKOCTH
(y=0) eme u no nepenHum rpaHaM. OcCTajbHble TeOMETpHUECKHE Iapa-
MeTpBl CBEPJ: Yroa npu BepuinHe 2¢=120° sazuuit yron o==12°. Caep-
JeHHe BEJOCh TOJBKO OCTPO3aTOUEHHBIMH CBepJaMH. 3aTyljJeHHE CBEPJ B
Bune (acku u3Hoca no nepudepuu 3aiHedn rpaHn Goabure 0,1 mm He Ho-
IVCKaJA0Ch. ' A

HM3mepenne cua pe3aHuss OCYLIeCTB/AANOCH JBYXKOMIIOHEHTHBIM JIMHA-
MOMEeTPOM, NPHHUHNUAJBHAS cXeMa KOToporo nofofHa cxeMme AHNaMOMeT-
pa, npuBeneHHol B pabote [2]. B KauecTBe UYBCTBHUTEJIBHOTO 3JCMEHTa B
JAMHAMOMETPe HCIOJb30BaHbl ¢doabropbie TeHzogaTuukn @OKITA 20X 200.
3anuch CHTHAJI0B OT JAMHAMOMETpPa NMPOBOAHWJIACH HA DPEHTIeHOBCKYIO ILJIEH-
Ky P®-3 ¢ nomowsw subparopos H135-1,5 umueiidosoro ocuuanorpada
11102.

ViccnenoBanusi, IpoBeNeHHbic TIPH CBEPJeHHH <eThipeX Mapok cTa-
nei cr. 45, 4517103, 2M-316, 1X18HIT, nokasann, uTo xapakrep HaMe-
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HEeHHUST 3aBHCHMOCTEH CHJI Pe3aHHsi OT CKGPOCTH sl BCeX cTajedl mojaobeH.
ITosromy B nawHoi paGore NpHBeXeHBl JIHUIb 3aBHCHMOCTH, IOJYUYEHHBIE
IIpH cBepseHHH cT. 45, A KOTOPOH B CBf3W ¢ OOJblleH BeJHYHNOH AONYC-
THMBIX [OJlay OHH HauboJee YETKO BhIpaxeHbl.

3aBHCHUMOCTb M3MEHEHWS CHJ pe3auust OT CKOPOCTH A ObiCTPOPEKY-
HIUX CBepJ npHBefeHa Ha puc. l. [ad cayuas cBepJeHHs 0e3 NpUMeHeHHs
OXJaXACHUS W IIPH OXJaXKAeHHH NOJHBOM MOJY4YeHHble 3aBHCHMOCTH IO-
N0GHEl 3aBHCHMOCTSIM, IIOJY4eHHLIM paHee APYTHMH HccaegoBaTensmMu [3].
[Tosromy HauGoJbINNE HHTEpec NpeAcTaB/iseT 3aBHCHMOCTb, MoJydyeHHAs
R cIyuae NOABOJAA OXJamKIawliell #KHAKOCTH HelNOCPeJCTBEHHO B 30HY pe-
3aHHUS 4Yepe3 OTBEPCTHSI B CBepJaax moj AaBiaenueMm 25 kez/cm?. Iasg sroro
cIyyasi BHauaJe (30HA HH3KHX CKOpPOCTEH pe3aHHsi) yBeJHYEHHE CKOPOCTH
pe3aHus NPHBOIHUT K YBEJHUCHHIO OCEBOIl CHJbI H KPYTHLIEr0 MOMEHTA, UTO
o0bsAcHAETCA YyBeauueHHeM Ko3bdpuuueHTa TPeHHSA H HEHW3MEHHON BeJH-
YMHOH NEPeAHHX YIJIOB 10 JAJHHE PeXKyLIeHd KPOMKH BBHIAY OTCYTCTBHS
Hapocra. C MOsIBJEHHEM HApOCTa YBEJHUEHHE CHJA Pe3aHusl npekpaulaercs
¥ KaK TOJbKO HAPOCT NMPHOOpeTaeT YCTOHUYMBBIE XapakTep, CMOCOOHLIH H3-
MEHSITb JeHCTBUTENbHBIH Yrosa pe3aHHs, HauWHaercs yMeHbDIEHHE CHJ pe-
sanusa. [1o cpaBHeHHWIO ¢ MOJUBOM ¥ CBepJEHHEM BCYXYK ofJacTb Hapoc-
TOOGpPa30BaHUs 3HAUMTEJbHO CMeilleHa B 301y 6oMiee BbICOKHX CKOpPOCTEH
pesaHus. Taxk, IJs JOCTHTHYTOTO YPOBHSI CKOPOCTEH [e3aHuss B cayyae
BHYTpeHHEro OxJaxKJIeHHs HabJawolaercsd JHWb YMeHbhleilHe CHJI pe3aHusd,
410 OODBACHSETCS TPOLOJIKAIOUMMCY . yBeJqHuendeM o6beMa HapocTa ¢
JaJbHEHIIHM POCTOM CKOPOCTH pe3aHHus, u60, KaK NOKAa3aJaH IPOBENLeHHBIe
HaMHd crellHaJdbHbie HUCCIeNOBAHUSA, TeMNepaTypa pe3aHus B cJgydae HOABO-
Ja oXJaxKAawled JKHIKOCTH HeNmoCpeACTBEHHO B 30HY pe3aHHsd NOJ AaB-
acHueM 25 ke2/cm? HaMHOTO HHUIKe, YeM IpH NOJUBE H CBEPJCHHH BCYXYIO.
TlpuueM 3TO CHHIKEHHE TeMIepaTyphbl Pe3aHHs C POCTOM CKOPOCTH YBeJTH-
4YHBAETCH.
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C yMeHbLIEHHEM BEJNHYHHBI NOZayd HaOJlOfaercd CMelleHHe 3KCTpe-
MaJbHBIX TOYeK 3aBUCHMOCTell B ob6sacTb 0Oo/iee BBICOKHX CKODOCTEH pe-
3auusd. ,
ViaMepenne oceBOH CHJABI H KPYTALIErOo MOMEHTA OT CKOPOCTH pe3dHHsH
A/ CBepJ, apMHPOBAHHBLIX TBepJbIM CIJIaBOM, IpeXCTaBJEHO Ha DHC. 2.
B sTOoM cayuae u3MepeHHe CHJI PE3aHHMS BeJOCh NPU CBEPJIEHHH BCYXYIO H
NpH II0JBOJEe OXJaxXKAalulel KHAKOCTH HENOCPEJCTBEHHO B 30HY peE3aHH:
non napaenueM 25 kelcm?. Ilpu oxJazKAeHHH 3THX CBepJl IOJIHBOM 3KCIie-
PHMEHT NPOBECTH He YAaJoCb H3-3a BLIKPAILUHBAHWMs ILIaCTHH TBEPAOro
crylaBa BBHMJY HeCTAaGWIBHOTO JAOCTYyNA OXJa)Jalolled JKHUIKOCTH B 30HY
pesanns. XapakTep INpHBeJeHHBIX Ha pPHC. 2 3aBiCHMOCTeH TOA0OEH Xxa-
pPaKTepy 3aBHCHMOCTel, DOJYUEHHBIX TIPH CBEPJACHHH OBICTPOPEXKYIUHMH
ceepaaMu. OfAHakKo TpH BHYTPEHHEM HANOPHOM OXJaKIeHHM CBEpJI, OCHa-
HICHHBIX TJIACTHHKAMH TBEPAOTO ClIaBa, ¢ YBEJHUYEHHEM CKOPOCTH pe3aHus
cBbiLIe 55 M/iun. (Npu TOH Xe BeanuuHe nogadd 0,4 mmjob., yTOo M AIA
GBICTPOPEKYIUHX CBepJ) HaOJI0AAeTCA TEHACHUHA K HEKOTOPOMY YBEJAHue-
HHIO CHJI PE3aHHs, 4TO MO¥KHO OOBSCHHTb yMEHbLUEHHEM NepeiHHX YIJI0B
C yMeHblLIeHHeM BeJHYHHBI HapocTa, Ho jmaxe y TBepmocmiaBHBIX CBEpM,
JONYCKAWUMKX 3HAYUTESbHO OGOJbILIHE TIO CPABHEHHIO ¢ GBICTPOPEXKYLIHMH
CBEPJIaMH CKODOCTH PE€3aHHfA, 4aCThb DEXKYUIUX KPOMOK paboraer B 06JaCTH
fapocra. 1o OOBACHAETCH INePEeMeHHOCTLIO CKOPOCTH pe3aHHsi Mo IJAHHE
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peXylINX KPOMOK CBepJla W CYLICCTBOBAaHHEM IOIEPEUHOH PeIKyIIcH KPOM-
KH, IJle pe3aHue Jaxe B C/lyyde 3HAYMTENbHOH BEAHUHMHLI CKOPOCTH pe3a-
HHsl Ha nepudepHH CBepJa OCYILECTR/ISETICS BCer,ia Ha MHKPOCKOPOCTAX.
,.'T_IHHEIMOMETPOM K€ H3MEPSIIOTCST CyMMdpHble IIC AJiMHE PeAKyUIHX KpOMOK
CHJBL pe3aHust. D10 U ollpefesser OCOOEHHOCTH XapaKTepa 3aBUCHMOCTER,
TpHBEJeHHBIX Ha puc. | u 2.

B cayuae paccBepauBaHusi OTBepCcTUH (puc. 3), Korja mnoiepeukas U
4acTb OCHOBHLIX PEXYIIHX KPOMOK B pafoTe HE ydacTBYIOT, HM3MEHEHHe
CHJ De3aHus TPH CBEpPJEHUHM C YBCJIHUCHHEM CKOPOCTH pe3dilHs HPOHCXO-
AHUT TI0 32KOHY THIHYHOH KDHBOH, IONYUYEHHOH [PH TOUYEHHH TOKAPHBIMIl
pesuamu [4]. Ho u B gaHHOM cayyae OPH BHUYTPEHHEM HATOPHOM OXJAK-
JEeHHH HHGH}OILaETCH 3HAUHUTEJLHOC CMEU[eHHEe 3KCTPpeMaJbHLIX TOUEK 3aBH-
CHMOCTeH B 30Hy GoJiee BBICOKHX CKOPOCTeH pe3aHus.

®

Brisojabi

l. BHyTpeHHee HanopHoe OXxJaxOeHHe TPHBOAUT K  3HAUHTEJAbIOMY
CMELICHUIO 3IKCTPEMAJbHBLIX TOUEK 3aBHCHUMOCTEV CHJI pe3alust [pPH CBep-
JIEHHH B 06s1acTh 0oJiee BLICOKHX CKOPOCTEH pe3aHHs.

2. B cayvuae paccBep/HBaHHs OTBEPCTHH 3aBHCHMOCTD H3MEDEHHsi CHI
pe3aHudg OT CKOPOCTH IOJHOCTBK COBIajaeT C alaJorvyibiMH 3aBHCHMOC-
TSAMH ITPH TOUEHHH.

3. Ilpu pabGore cBepsaMy, apMHPOBAHHBIMH TBEPAbM  CITABOM, HeC-
MOTPST Ha 3HAUUTeJbHOE TOBbINIeHHe CKOPOCTH pe3aHus, NolepeuHas pexy-
Iafg KPoOMKa W NPWJerarwlnue K HeH yUacTKH TVIABHBIX DPEKYUIHX KPOMOK
paboTalOT B YCJOBHAX HApPOCTOOGPA30BaiHsd, 4TO H ONPELLJSICT Xapakrep
OJIY4UeHHOH 3@BHCHMOCTH.

«
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