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OCOBEHHOCTH AJIMA3HO-UCKPOBOTI'O IIJIN®OBAHUA
TBEPJBIX CIINTABOB C MUHUMAJIBHBIM IPUMEHEHNEM
CYXHUX YIVIEBOJOPOJHBIX CMA3OK

Ipedcmasneno pesyivbmamu OOCHIONCEHH NPoOYecy AIMA3HO-ICKPOBO2O WNIQYY8AHHS MEEPOUX
CNIA8I8 i3 3aCMOCYBAHHAM MeXHON02IT MIHIMANbHO20 3maweHHa. [lokazano, Wo UKOPUCMAHHA CYX020
8Y21€600HEB020 CEPEO0BUA CREYIATbHO2O CKIA0Y 3aMicmb PIOUHU NOIUSOM 3A0e3neuye MeHuLy
HanpysjceHicms npoyecy ma Oiibuly npaye30amuicms aiMAa3Hux Kpy2ie.

Ilpeocmasnenst  pesyivmamol  UCCIEO08AHUL  NPOYECCd  AIMAZHO-UCKPOBO2O — UWNUPOBAHUS
meepovIx CNIABO8 ¢ NPUMEHEHUEeM MeXHONOSUU MUHUMATbHOU cmasku. Tlokazano, umo uchonvb3oeanue
cyxoll yeneeo00poOHOll cpedbl CNeYUaIbHO20 COCMABA BMeCmO HCUOKOCMU NOIUBOM obecheyusaem
MEHBULYIO HANPSIICEHHOCTb NPOYecca u 6oJiee biCOKYI0 pabonoCnoCOOHOCHb AIMA3HBIX KPY208.

Results of investigations of diamond-spark grinding of hard alloys with application of technology
of minimum quantity lubrication are presented. It is shown that use of dry hydrocarbon agents of special
composition instead of jet flushing is provided less intensity of the process and higher working capacity
of diamond wheels.

CMmazouHo-oxnaxpatomue Texaonorndeckue cpeacrsa (COTC) B HacTosmiee
BpEMSI IPUMEHSIOTCS B METAIIIOOO0pabOTKE B OCHOBHOM B KadeCTBE JKHIKUX CpEll
nonmuBoM. [Ipw 3TOM MOXHO OTMETHTh, YTO B TEXHHUYECKH DPa3BUTHIX CTpaHaxX
pacxons! npu ucnonb3oBaHum Takux COTC yacTo gaske MPEBBIIAIOT PACXObI IO
HCIIOJIB30BAaHUIO METAJIOPEKYIINX HHCTPYMEHTOB. DTO CBSI3aHO C HEM30EKHBIMHU
3arpatramMu Ha npuroroBieHue COTC, TpaHCHOPTHPOBKY, HX JaJbHEHIIYIO
pereHepanyio W YTWIM3AIHIO; KPOME TOro, OCOOEGHHO B TOCIETHEE BpeMms,
MEPBOCTENICHHOE 3HAYCHHE MPUOOPETA0T HYKOJIOTHUECKUE ACIHEKTHI, CBSI3aHHBIE C
ucnonszoBanueM COTC, oHE MOTYT OBITh TOKCHYHBI, BPEIHBI JJIS 3M0POBBSI.

C yueToM H3II0KEHHOTO, €CJIH TO3BOJISIIOT YCIOBHS OOpabOTKH pe3aHHeM,
NpUMEHSETCS TaK Has3blBaeMass TEXHWKa MHWHUMAIbHOW CMa3Kh WM Cyxas
00paboTKa, YTOo ABJIIETCS BEChbMA IIEPCIEKTUBHBIM HalpaBieHueM [1].

Crnenyer OTMETHTh, 4YTO €CIM Ha OIEpauusiX TOYEHHs, TOPIEBOTO
(pezepoBaHUs, CBEpIICHHS M HEKOTOPBIX JPYTHX, TEXHOJIOTHS MHHHUMAaJIbHOTO
MPUMEHEHNS CMa3K1 M OXJIAKACHUS, TAKXKe KaK U cyxas 00paboTKa MPUMEHSIETCS ¢
Pa3ITUYHBIMH COOTHOMEHUAMH d(HPEKTUBHOCTH, TO MPU 00pabOTKe MITU(POBAHHEM
1o uMeroIeiics napopMannuy NPUMEHEHHE MUHUMAIBHOW CMA3KH M OXJIAXKACHUS
He 3QPEeKTUBHO, a cyxas 00paboTKa BOOOIIE HE pacCMaTpHUBalIach.

[TosToMy MUHMMH3AIUS TPUMEHEHHUS CYXOH TBEpIOW CMa3KH OCOOEHHO B
TaKOM TEXHOJIOTHYECKOM IIpoIlecce KaK alMa3HO-HCKPOBOE NUIM(OBAHUE W
HCCIIEJIOBaHHE €ro OCOOCHHOCTEH IPEJCTaBIsETCS BAXKHOW NPOW3BOJCTBEHHOU
3agavyeld. boiee Toro, yuuThiBas, 4TO paccMaTpUBAIOTCS BONPOCH! NUIH(OBAHMS



TBEPABIX CIUIABOB ajMa3HBIMH KpyraMH Ha HW3HOCOCTOMKOH M CKJIOHHOW K
3acaJMBaHUIO0 METAJUIMYECKOM CBsI3Ke, IOCTaBJIEHHas 3ajada IpelCcTaBiseTcs
BeChbMa aKTyaJbHOM.

Kak n3BectHO, munpoBaHNe TBEPABIX CILIABOB KpPyraMH Ha METaJUIMYECKHX
CBsI3Kax IIEJNecO00pa3HO MPOM3BOANUTH C BBEACHHEM JONOJIHUTEIBHOW SHEPTUH B
30HY pE3aHUsi B BHJE DJIEKTPHUYECKUX HMMITYJIbCOB C IMOMOIIBIO CHELUAIbHBIX
TEeHepaTopoB; ATO TMpOLEecC anMa3zHO-HCKpoBoro mmmudosanus (AUIL) [2], B
KOTOpPOM B KayecTBEe HanbOoJiee paclpOCTpaHEHHON pabodeil Cpeabl HCIOIb3YIOTCS
0,5-3 % BoxHBIE PACTBOPHI COABI CTPYHHBIM MOJTHBOM.

B momomHeHHWe K W3NIOXKEHHBIM paHee HemoctaTkam wucrmoib3oBanus COTC
MOJMBOM TIPUMEHUTEIBHO KOHKPETHO K Tpoleccy NUIM(GOBAHUSA K HUM MOXKHO
OTHECTH M CleyIollee: Hey#AoOCTBa M TPYAHOCTH, CBS3aHHBIE C MPUMEHEHHEM
MHOT'OIIO3ULIMOHHBIX HPUCTIOCOONIEHUI], urdoBaHueM u 3aTOYKOI
MHOTOJIE3BUWHBIX WHCTPYMEHTOB, MPAaKTHYECKU 3aKPHITOH 30HOH 00paboTKH,
pa36peiruBanueM COTC npu BeIBoje M3/eNUil U3 30HBI KOHTaKTa U APYroe.

IlooroMy B KauecTBe aJbTEPHATHBHOIO CIIOCOOAa C  HCIIOJIB30BAaHUEM
NPUHLMIA [0JIaUYd CYXOH CMa3Kh B HEOOXOJUMOM KOJHYECTBE BMECTO MOJIMBA
NPEIIOKEHO TPUMEHEHHE TBEPABIX JSKOJOTMYECKH YHCTBIX YTIJIEBOJOPOIOB
pa3nmmuHoit Momupukanuy (mapaduHomomoOHbIe). Vcmonp3yeMas cyxas cMmaska
ABISIETC ~ JTUDJIEKTPUYECKOW  Cpeloi,  CIOCOOCTBYeT  WHHIMHPOBAHHIO
JNEKTPUUECKUX pa3psAmoB, OOECIIEYEHHIO YCTOWYMBOIO PEXYIIETo penbeda
pabotuell OBEpXHOCTH alMa3HBIX KPYTOB M JIOCTMIKCHUIO CTAOMIBHBIX YCIIOBHH
ero B3amMopeHcTBUs ¢ oOpabareiBaeMbIM MatepuasoM. CTonOMK HE0OX0IUMOTO
CeUeHMsI M3 TOJOOpPaHHOW CMeCH OIpPEEJIEHHOIO COCTaBa  Pa3lUYHbIX
YIIEBOJOPOJOB C TOMOIIBIO MPOCTOTO YCTPOMCTBA C HEOOIBIIUM YCHUIHEM
(3-5 rp) mpmKuMaeTcsi U TOCTOSHHO KOHTaKTHPYET ¢ pabouell MOBEPXHOCTHIO
aJIMazHOTO KpyTa.

Jlis BeIOOpa ONTHMAIBHOTO BapHaHTa CMECH Pa3JIMYHBIX YIJIEBOJIOPOJOB C
MO3MLMH KaIUlemaJeHUsT HCIOJb30BaJNCh MapaduH, CTeapHHOBas KHUCIOTA
(creapuH) M cebalMHOBAs KUCIOTA, MMEIOMIAasi HAHOOJBIIYIO M3 HEpPEeUHCISHHbBIX

CpeACTB TeMIieparypy Kamenagenus 1 =134°C

OKCIEpUMEHTHl POBOAMINCH C IMOMOIIBI0 YCTAHOBKH, CO3JAHHOW Ha 0a3e
YHUBEPCAIBHO-3aTOYHOTO cTaHka 3B642. s peanuzauuu npouecca AUIL cranok
OBIT MOJEPHH3UPOBaH; 00pabaThIBaINCh IUIACTHHBI TBEpHoro cruraBa T15126
dopmbr  0227. OO6pazmpl  HIIUGOBAIACH,  alMa3HBIM  Kpyrom  12A2-45AC6-
100/80 M1-01-4. AUII npousBOIUINCHE C OOPATHOM IOJSAPHOCTBIO, JHEPIHs

€IMHUYHBIX Pa3psSIoB COCTaBJsUIA 11.107* Jx (dacrora umnyibcoB 88 kI'm);

HopMasbHOe faBneHue P, =1,2 Mlla, ckopocts pesanus V =25 m/c.

PesynbTaTsl aHanm3a Pa3TUYHBIX BAapUAHTOB HCIIOJIb30BaHUS
YTIIEBOJIOPOIHBIX CMa30K B CPaBHEHUU ¢ MPUMEHseMbIMH TpaguiinoHnHeiMu COTC
mosuBoM (3 % COIOBBIN PACTBOP BOJIBI) MPEICTABICHBI B TAOJIHIIE.



Tabnuua — 3HaueHuns nokaszarelsieil paboTocrocoOHOCTH ajIMa3HBIX KPYTOB IIPH
Pa3NUYHBIX AUVIEKTPUYECKHUX Cpefax

OTHOCHTENBHBIN Y nenpHast

I[I/I:)JIe(I:(TE;I:eCKaH HPOHSBOH?GHLHOCTL PAcXOJ AIMA30B ce6eCTonMogTb

p » MM /MHH @, Mr/rp C, xon/cM
581’51(;, CTPYHHBII 5498 1,76 6,92
Creapus 567,4 1,63 6,41
CebanmHoBast 5257 1,87 7,63
KHCIIOTa
CMech paBHBIX
HacTelt creapitia i 628.3 1,52 6,14
ceOalMHOBOM
KHUCJIOTHI

Ha ocHOBaHmM aHanmu3a pe3yabTaTOB »SKCICPUMEHTOB C PA3IUYHBIMU
JURIIEKTPUUECKUMH cpefaMu ycTaHoBieHO, uyTo AMII ¢ ucnonp3oBaHuEM cMecH
paBHBIX YacTell creaprHa M ceOallMHOBOW KHCJOTHI MOYKHO CYMTaTh HauOolee
[enecoo0pa3HbM, TaK Kak Mpd  3TOM oOecreumBaeTcss Mpu  OoJbIIeH
MPOU3BOUTEIEHOCTH CPaBHHUTEIHHO MCHBIIINE 3HAYCHUSA yIeIbHON
ce0eCTONMOCTH M OTHOCHUTENBHOTO pacxonga anMaszoB. [loatomy ocobGeHHOCTH
B3aUMOJICHCTBHUS aJIMa3HBIX KPYroB ¢ 00OpabaThIBaeMBIM TBEPABIM CIUIABOM IIPH
AU m3ydyanuch ¢ MUHUMAaJIbHO IOJAaBa€MON B 30HY pe3aHMsl CyXoil cMmazKoi
BBISIBJICHHOTO COCTAaBa.

Y1oOHBIM KpHUTEpHEM, XapaKTepPH3YIOIIUM OCOOCHHOCTH M HANPSHKEHHOCTh
mporecca NUIMGOBAHUA W OTPAXKAIOUIUM COCTOSIHME PAa3BUTOCTH PEXKYIIETo

penbeda Kpyros, spmagercs Kod(pduuuent unumdosanus K, KoTopblil

OLICHMBAETCsl KaK OTHOLICHHE TaHTeHUManbHOH cuimbl P,k paananshoit P,
[3,4]. Ilpu nocrosnno 3anasaemoii cune P, (ynpyras cxema mumdosanus),

HN3MEPCHUC CUJIbL PZ MMPOU3BOANIOCH C MOMOLIBIO CIICUAJIBHOTO AMHAMOMETpPaA.

W3yyanoch BIHMsSHUE Pa3iMYHbIX (PAaKTOPOB, a 3HAYUT M PA3IMYHBIX YCIIOBUI
KOHTaKTHOTO B3aUMOJEHCTBUS pabodell ITOBEPXHOCTH alMa3sHOTO Kpyra co
A yeMoi TOBEPXHOCTHIO TBEPJIOTO TeJa.

BrusiHue HopMmasbHoro gasineHus Ha K, npezacTasieHo Ha puc. 1.

VYBenn4yeHne HOPMAJIBHOTO JIABICHUS BBI3BIBaCT pPOCT Ko3(ddummenton
nudoBaHus Ui 000MX CMOCOO0OB NITU(OBaHMS. AKTUBHBIA PEXYIUN perbed
anmaszHoro kpyra mpm AWII obecrneunBaeT XOpOIUH ypOBEHb BHEIPSIEMOCTH
MHKPOKPOMOK aJIMa3HBIX 3€peH B 00pabaThlBaéMyl0 MOBEPXHOCTH TBEPIOTO
CIUIaBa, YTO CIIOCOOCTBYET OIEPEKAIOMIEMY POCTY TAHICHIMAIBHOW CHIIBI; 3TO
MOJKHO CUHTATh TJIABHBIM (PAKTOPOM, OTIPEICIIONINM XapaKTep 3aBUCHMOCTEH.

Kpome Toro m3 rpadukoB cienyer, 4To Ui crocoda nummoBaHUSA C CyXOH
YIICBOIOPOAHON CMa3KoW 3HaueHHs K03(QHUIMEeHTOB NUTU(POBAHUS MEHBIIE BO
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BCEM JUANa30HEC YBCIINYCHUS HOPMAJIbHBIX ,HaBHeHI/Iﬁ. DTO 00BACHIETCS MEHBIIIHM
BKJIaZAOM JOJIH KOB(IJQ)I/IHI/ICHTa TPCHUA MCIKIY METaJUIMYECKOM CBSI3KOM alIMa3HOTO
Kpyra U TBEPJAbIM CIIJIaBOM B 0611166 3HA4YCHUC KOB(IJq)I/II_[I/IeHTa HIJ'II/I(bOBaHI/IH.
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Pucynok 1 — BriusiHue HOpMaIbHOTO JaBJICHUS Ha KOG GUIUEHT UTH(OBAHUS:
1 — cyxas cmaska; 2 — COTC nonuBoMm.

Venosus mumudosamus: V = 25 wm/c; kpyr 12A2-45AC6-100/80 M1-01-4

3aBUCHUMOCTh Km OT CKOPOCTHU HIJ'II/I(I)OBaHI/ISI JUIA pa3HbIX TCXHOJIOT'MYECKUX

CpeZ B 30HE PE3aHUSI XapaKTEPU3YETCs €r0 MPAKTHIECKH HE3aMETHBIM H3MEHEHHEM
st COTC monuBOM 1 yBEIHUYSHHUEM JIJISl CYXOU YTIIEBOJOPOTHON CMa3KH (pHC. 2).
OTMeucHHBIN XapakTep W3MeHeHHs 3aBucuMoctH K,  (kpuBas 2)

OOBSICHACTCSI TIOCTOSHCTBOM CHJI pE3aHHUs, YTO, IO-BUAMMOMY, OOYCIIOBJICHO
MPaKTHIECKH HEN3MEHHBIM 3HadeHHEM Ko3(¢HIMEeHTa TPeHUS B 30HE KOHTAKTa
aIMa3HbIX 3€peH C TBEpAbIM CIUIABOM B 30HE BBICOKHX CKOpOCTEH
B3auMoeiicTBUs. M3BecTHO Takke, 4TO, HAampuUMep, NP TOHKOM ajIMa3HOM
TOYCHHUH MaTepHalioB, HE BCTYNAIOIMIMX B aIre3MOHHOE B3aMMOJICHCTBHE C
aJIMa30M, CHJIBI PE3aHHUs C POCTOM CKOPOCTH TOYEHUS HE N3MEHSIOTCS [5].
VBenuuenne kodpduiuenta numdonanus (kpuas 1) npu HU3MEHEHHH
CKOPOCTH pE3aHUsi MOXXHO OOBSICHUTh POCTOM MIHOBEHHOIO CEYEHUs cpesa,
KOTOPOE 3aBHUCHT OT KOJHMYECTBA OJHOBPEMEHHO KOHTAKTHPYIOIIHUX pPabodux
3epeH; YHCIO JTUX 3C€PEH  OMNpeNeNseTcs peadbHOM  IIEPOXOBATOCTHIO
oOpabaTpiBacMOl TOBEPXHOCTH. Kak HM3BECTHO IIEPOXOBATOCTH MOBEPXHOCTH C
POCTOM CKOPOCTH PE3aHMsI CHH)KAETCS, YTO CIIOCOOCTBYET MEHBILIECH BEPOSITHOCTH
MTHOBEHHOTO MPOCKANb3bIBAHHUSA alMa3HBIX 3€peH U HMX MUKPOKPOMOK BHE
KOHTaKTa C MUKPOHEPOBHOCTAMH 00pabaTbiBaeMoii MOBEPXHOCTH TBEPOTO CIIaBa
u OoJjiee MOJTHOMY KOHTaKTy 3€peH IO IIMPUHE C BHICTYNAaMHU MHUKPOHEPOBHOCTEH.
YBenuueHue BepOATHOCTH YAAICHHs MaTepuana U 4ucia KOHTaKTUPYIOIIHUX C HUM
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3epeH NpH TOBBILECHUH CKOPOCTH OBUIO YCTAHOBJIEHO TaKXe IpU OOBIYHOM
abpa3uBHOM nuMdoBanuu [6,7].
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Pucynok 2 — BriustHre cKopocTH pe3aHus Ha KO3 GUIUEHT MUTH(OBAHMS:
1 — cyxas cmaska; 2 — COTC nosnuBom.

YcnoBus numoBaHUS: R =12 MIla; kpyr 12A2-45AC6-100/80 M1-01-4

CrnenoBarebHO, U3MEHSIONINECS C YBETMUEHUEM CKOPOCTH PE3aHUs YCIOBUS
B3aUMOJICHCTBUSL YCTOMUYUBO PA3BUTOrO PEKYIIEro penbeda aaMa3HOro Kpyra ¢
00pabaThIBAEMBIM MaTEPHAIOM CIIOCOOCTBYIOT POCTY MTHOBEHHOI'O CEYCHHUS Cpe3a,
a 3HAYWT, W TAHTCHIMAJbHON CWJIBI pPE3aHUs, YTO ¥ BBI3BIBACT IIOBBIIICHHE
ko3 dunuenra numdposanus. KpoMe H3NOKCHHBIX Pe3yIbTaTOB 3KCIIEPHMEHTOB,
OOBACHSIONINX XapakTep 3aBHCHMOCTEH, MPEICTABICHHBIX HAa puC. | U 2, MOXHO
crenars oOIMi BbIBOJ, uTo 3HaueHus K npu AMIII TBepAbIX CILUIABOB C CyXOH

YIIEBOAOPOAHON CMa3KoW MeHblle, 4eM mpu ob6braHoM mumudoBanmu ¢ COTC
MIOJIMBOM, a 3HAYUT MEHBIIIE U HANPSHKEHHOCTD Ipoliecca NUIH(OBaHMUS.
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