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HCCINEJOBAHHE KOHTAKTHBIX MNPOLECCOB
HA TTEPEJHEHW NOBEPXHOCTH HHCTPYMEHTA
MPU PE3AHHUHU JIATYHH JIC-59-1

B. 1. KAPHOB

(ITpencraBiaena Hay4yHBLIM CeMHHapoM xadeap
CTAHKOB H pe3aHHs METAJI0B H TeXHOJOTHH MaLIHHOCTPOEHH:)

O6pasyowmancs NpH pe3aHuH MeTa 0B CTPYXkKa HAXORHUTCS Ha HEKOo-
TOpOH NJIHHe B KOHTaKTe ¢ IepeiHedl rpaHblo HHCTPyMeHTa. Bompoc o
BJAUAHUHN pas3JHUHBIX PAKTOPOB H YCJAOBHI pe3aH#isi.HA pasMep KOHTAKTHHIX
I1I0IIAI0OK HMEEeT IPHHIIMIIHAJIbHOE 3HAYEHHE NPH U3YYEHHH NHHAMUKH IPO-
1ecca pes3aHHs, a MO3TOMY ABJAsAETCA OOBEKTOM HCCJAEA0BAHHSI MHOTHX aB-
TODOB. '

B na6opatopuu pesaHns merasasnoB TIIM 6Goiin  npoBemeHBl NUHAMH-
eCKHe OILIThl NMPH pe3aHHu MaJsonaactuynoil satyHu JIC-59-1. Pesasue
IPOBOAHJIOCH TBEpJAOCIJIABHLIMH pe3llaMu Mapkn BK-8 pasanuynoii reomer-
pun{ y=—13°, —2°, 16° 30°) npu WIMPOKHX ANama3oHAX H3MEHEHHH pe-.
KUMOB pe3aHHs:

ckopocTb pesaHus — V= 0,2—550 #/mun;
nogaua — s==0,07—0,61 um/06 ;
riiy6uHa — { = 1—5 ma.

Henocpeacrsennoe HaGglofeHue uepe3 MHKPOCKOMN 3a pPexXYLIHMH Tpa-
HSIMH MHCTPYMEHTAa [a/J0 BO3MOXKHOCTb YCTAHOBUTH BeJHYHHY IIHPHHBI KOH-
TAKTa CTPYXKKH C IlepellHeHl TIpaHbi0 pexyuero HHcTpyMeHrta. Ilmouiazb
KOHTAaKTa CTPY:XKKH C repelHeHd rpaHblo HMHCTPYMeHTa oOrpenesaach Kak
IIPOM3BELCHHE NJHHbI KOHTAaKTa Ha €ro WHpuHy. [IJHHA KOHTAKTa TPHHM-
MaJiacb pPaBHOH IIHpHHEe cpe3aeMOro CJ0s MeTajusa, IKHPHHA KOBTaKTa H3-
Mepsilach MO cJefraM HajaunaHus o6pabaTbiBaeMoro Martepuana B yrayd-
JeHHsl PUCOK Ha rnepejiHeH rpaHu HHCTPYMeHTAa. B OTAebHBIX cayuasix, AAs
foJiee YETKOTO BBISIBJAEHHSI KOHTYpPa KOHTAKTHON IJIOLLAAKH, HA TEPEAHION
rpaHb MHCTPYMEHTA HaHOCHJCS TOHKH# ciof rtywu. Ilpu palore takumu
MI4CTHHKAMH TBEePAOro CIIaBa CXOAAWAS CTPYXKKKa ObICTPO yAanasia Ha-
HECEHHBIH CJOH TYIIH HAa KOHTAKTHOM Y4acTKe l€pefHed MOBEPNHOCTH H €ro
KOHTYD OTYeTJIMBO BBIABAAJNCA. ONHOBPEMEHHO ¢ IIMPHHON KOHTAKTa ¢ MOJ-

CUyHTbIBaJacb AJAHHA JHHHH CKOJBbBXKCHHSA AB w OIIPCACJISAMNCE OTHOMICHUSA

c B
- n—, rie @ — TOJIUHMHA Ccpe3a,

Ha puc. 1 npuBeneHbl KpHBble U3MEHEHHSI IIHPHHbI KOHTAKTA CTPYKKH

o . ¢ AB
c nepenHeH I‘paHbIO, a TadKziKe KpHBble H3MeHeHHdd OTHOMEeHHH _L;H — B

3aBHCHMOCTH OT NOJaunW W Tepemiero yraa uHcrpymenTta. [lo pacrnoaoxe-
HHIO KPHBBIX BHIHO, UTO C YBEJHIEHHEM NOAAYH IIHPHHA KOHTAKTE CTPYIHK-
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KH C TlepefHell NMOBEPXHOCTbIO MHCTPYMEHTA YBEJNHUHBAETCS TOYTH IIPo-
c
iflopLuHoHanbHO nofave. IlIpu 3T0M OTHOUIEHHE  YMeubluacres, a —- yBe-

JHYHBAETCA, YTO YKa3plBaeT Ha 0oJjee MeMJeHHOe H3MeHelude IIHPHHBL
KOHTAKTa, 4eM JJHHbl JHHHHM CKaJblBAHHA H TOJUIHHLI CPE3aeMOro CJOs.
C yBeqHYeHHEM NEpPeJHero yria MHCTPYMEHTa LIHPHHA KOHTAKTa ¢ yMeHb-
HIaeTcs, IIPHYEM CHJbHEe, 4eM JJIHHA JHHHH ChoJAbXKeHua AB, B pesyabrate

AB .
Mero OTHOlICHWE —— pacTer. OIHOBPEMEHHO € 3THM [PH NOCTOSIHHOH TOJ-

c
druHe Ccpe3a OTHOIUCHHE E YMeHbITaeTCsd.

HMMesi u3 OMBITOB 3aMepeHHble AMHAMOMETPOM CHJIbI PE3aHHST, MOMHO
paccynTaTb BEJMUHHY CHJBI TpeHus F ¥ HopMaabHOH cuinl N [1]. Onpene-
JAHB cuabl F B N W mjowmwaAb KOHTAKTA CTPYKKH € INepelHel TpaHbio HH-
cTpyMelTa [, MOXHO ONpPEeNeJHTb BEJHUHHLI KacaTeJqbHOrG H HOPMaJbHOro
HalpsiKeHHH:

Takum obpa3oM, sHaueHHs KO3(p(QUIHEHTA TPEHHS MOryT ObITb Bbl-
paxeHbl KaK reOMeTPHYECKHE COOTHOLUEHHS KacCaTedbHbIX H HOPMadbHbIX
CHJ HJH COOTBETCTBYIOILHMX HaNpAXKeHHH B 30He TpeHusl Ha NepelHedl rpa-
HH peXyHlero HHCTPYMEHTA.

F ‘HJII/I Tr
¢ N > GN,

OTKYyHa
TF=1k-9n.

du3HyecKHH CMBICH NPHUBECHHBIX BBIPAXKEHHN, a TaKiKe XapaKTep Ha3-
MeHeHHst KO3(QHUHEeHTa TPEHHS NPH PAa3JHUHBIX YCJIOBHSX H PEXHMAX pe3a-
HHA BO3MOXHO OOBACHHUTDL, €CIM BLIABUTb NPHYMHLl W XapaKTep H3MelleHHs
cul F u N nin HanpsokeHHH Tr W Oy TOL BAMSHHEM DasdHdHBIX (aKTO-
poB npouecca pesaHus. TpeHHe B Mpolecce pe3aHHs HpoTekaer B YCJIO-
BUSIX OUeHb BLICOKMX NABJEHHH H TeMMepaTyp Ha TPYLIHXCS [OBEPXHOCTAX.
Crneundukoh npouecca TpeHHS IPH Pe3aHHH METAJAJIOB SIBJASETCH TaKikKe U
TO, YTO HOpMaJjbHble HaNpsiKeHWS Ha TepelHeH MOBEPXHOCTH paclipeiesne-
ibl HepaBHOMEPHO, Pe3Ko yMeHbINasich MPH YAaJeHHH OT peKyiHed KPOMKH
dictpyMenTa. CHia TpeHHs, BO3HHMKAIOILAA MekKAY CTPYXKKOH W mepelHeR
;IOBEPXHOCTbIO HHCTPYMEHTA, BbI3LIBAET JONOMHUTCJALHYIO, BTOPHUHYIO Je-
(hopMauuIO CTPYXKKH B NPHPe3LOBOH UYAaCTH U BJHSIET Ha [pOTEKalue Mpo-
Hecca pe3aHHs B LEJNOM.

Tabaunpa 1
1=—13° = 20 4=16° 1=30°
S .
MMQO| =g K2 |5y Ke po | FRE Iy kel |sp K)oy ke ) ftpkelay el

M| M2 a2V HM? M3 M3 Mu?
0,11 | 8.2 31,5 | 0,26 86 282 1031 | 112 {245 [046 | 143 | 226 | 0,63
0,21 | 8,0 32,0 10,25 88 | 285 030 | 120 | 255 | 047 147 | 234 | 0,63
0,30 | 835 | 325 | 0,26 90 1290|031 {127 257 | 047 | 147 {235 | 0,63
039 | 825 | 33,0 | 0,25 92 1295 | 032 | 11,8 | 260 | 045 | 153 | 237 | 0,61
0,52 | 820 332 | 0,26 90 1300 {030 | 11,7 | 260 | 045 | 150 | 240 | 0,62
0,61 | 840 | 335 | 0,25 94 [ 306 | 031 | 11,5 | 266 | 044 | 154 | 240 | 0,64
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Onertsl 1pu pesanuu aatynu JIC-59-1, nposejeniible B MIKPOKOM AHa-
Ma3oHe HM3MEHEHHS DEeXKHMOB De3aHusi ¥ TEOMETPHM HMHCTPYMENTa, Aajd
BIIOJIHE OIpejeJeHHble pPe3yJabTarTbl, MO3BO/SIOLIME FOBOPHTH O 3HAYCHHAX
ko3 dHuIHeHTa TPeHHS NPH De3aHHH H O XapakTepe ero U3MCHEHHS C H3-
MEHeHHeM YCAOBUM pe3aHus.

ITo skcnepumenTaJbHBIM NaHHBIM B Tals. | NpHBedeHbl 3HAUCHMS Ka-
caTeJbHOTO H HOPMAaJbHOIO HANPAXKEHHMA TF H Oy H Ko3bQHUHEHTa Tpe-
HHA W. Buipaxenue saBucumocTed £ W N 0T HIMDHUHBI OTTEYATKA € H Jepej-
Hero yryia y npuseficHo Ha puc. 2. C yBeJHUeHHeM NOAAYH (IUUPHHBI KOH-
TaKkTa) KakK CWiIa TpeHus F, Tak M HopMasbHasi cuna N BO3pacTaioT NpsiMO
[IPOTIOPLIHOHaNbHO TOMIKHe cpe3a. C yBeqHueHHeM TepedHero yria CHJia
TPCHHsL pacTeT, a HOPMaJbHasg cuiaa yMeHbLlaeTcs. Takol ke xapaktep B
3aBHCHMOCTH OT II€PEJHEro yrJa HMCIOT H3MeHEHHs 3HaueHHidl T W oy

-

o *F
B pe3yabTaTe 3TOro OTHOILIeHHE CHJ W 1 HanpsaXKeH’uH -— , BhIpaiKalo-
ON

ulee co00i KO)AHUUEHT TPEHMS, PACTeT C YBEJHYEHHEM NEPeHero yria.
To, uTo cpesnee HOpMaJbHOE AABJEHHE G, BO3PACTACT ¢ YBeJAHYCHHEM TOJI-
UDIMHBL Cpe3a H yMelblueHHeM IepelHero yriaa, HaxoZHT KOCBeHHoe moi-
TBepxJenue B padore M. M. Kaymuna n M. b. Topaoua [2]. Cpeaunit ko-
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3G (QHUHEHT TPEHHS NpPH PE3aHHH JATYyHH IPAKTHYECKH HE 3aBUCHT OT TOJ-
LIMHBL H IIHpHHB cpesaemoro ciosi. [lo H. H. 3opesy [3], xosdduuuent
Tpeiinss O6BIUHO YMeHbLIAeTCsl ¢ YBeJAHUeHHEeM TOJLUHHBL (pe3a IPH HaJaH-
GHH 3acTOMHOH 30HBL. [locTOSHCTBO cpeAnero kosddHiHenTa TPEHAS NPH
WaMEeHeHHH TOJILIHHBI cpe3a CcOO0JI07acTcs IPH OTCYTCTBMHM HapocTa Ha Ie-
peiHell TpaHH, YTO Mbl H HMEEM NPH PE3aHHH JaTYHH.

Kosdduuuent tpeHus 3aBHCUT OT HOPMAaJbHOrO LAB/CHHS H CKOPOCTH
OTHOCHTEJbHOTO CKOJbMKEHHS TPYLIMXCsl MoBepxuocTed. B cBA3WM ¢ 3THM
NPH HOCTOSHHOH CKOPOCTH KO3(G(HLHENT TPeHHs HAXOAHTCA B OJIHO3HAYHOH
3aBHCHMOCTH OT HOPMAaJbHOTO NaBJeHHd B 30He KOHTAKTa CTPYXKH C HH-
crpymentoM. Ha puc. 3 npejcrasieHa 3aBHCHMOCTD MEXAY KOIQQHIHEH-
TOM TPEHHs] H HOPMAJbHBIM HANpPSIKEHHEM, H3 KOTOPOH BUJHO, 4TO i IOJ-
HOCTBIO ONpelessieTcs BEIHUYHHOH cpelnero HOpMajbHOI'O HanpsiAeHHA Ha
IJIOIIAH KOHTAKTa CTPYXKH ¢ IepefHed rpaHblo MHCTPYMEHTA.
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