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BJIMSTHUE BPEMEHHM OBPABOTKM OBPA3IIA U3 CBEPXTBEPJIOMI
KEPAMUKHN HA KAYECTBO IIOBEPXHOCTH
N PAINYC CKPYIJVIEHUS KPOMKH

B cmamve nokasamvl ucciedosanus GnusHUL pemMeHy 006pabomKu GUOPAYUOHHBIM CHO-
cobom abpazusHou cmecvio, cocmosuen uz 15% ammasnoeo seprna maprku YA u mono-
KOPYHOAQ, HA KA4ecmeo NOGEePXHOCMU 00pa3yd, 8bINOTHEHHO20 U3 CBEPXMBEPOOU Kepamu-
KU, U HA NOYHAeMblll paOUyc CKpy2eieHus KPOMKU.

Knrouesvle cnosa: subpayuonnas o6pabomkda, MOHOKOPYHO, NOBEPXHOCMb 00pasyd,
CBEPXMBEPOAS KEPAMUKA, PAOUYC CKPY2LeHUs KPOMKU.

bypnaxoeé B.1., Mameiiko A1.B. Bnaue uacy o6podKku 3pazka 3 Haomeepooi Kepamiku
Ha AKicmb NOGEPXHI ma paodiyc oKpy2ieHHsa Kpais. Y cmammi nokazaui 00caiodHcenHs
6NIUBY HaACY 0OPOOKU BIOPAYIHUM CNOCOOOM AOPAZUBHOIO CYMIUULIO, WO CKIAOAEMbCS
3 15% anmasnozo 3epua mapxu YJ[A i monoxopynoy, Ha AKiCMb NOBEPXHI 3pa3Kd, BUKO-
HAHO20 3 HAOMBEPOOi Kepamiku, i HaA 00epicy8anuil paoiyc 3a0KpyeieHHs KPOMKU.
3pasku docridxcysanucs 3 KyoiuHo020 HIMpUOY 60pYy, AKULL MAE SUHANKOBY MEepIichb 8
2apA4oMy Cmawi, Wo 00380/A€ BUKOPUCMOBYBAMU 11020 NPU OYHCe BUCOKUX UWBUOKO-
cmsax pizauns. Bin makooic xapaxmepuszyemobcsi 000poro MiyHicmio i mepmocmiiuKkicmio.
Baowcnuse micye 6 docnioowcenni npoyecy 6ibpayiinoi 06podxku Haomeepooi Kepamiku
3aumae  00cniodceHHs AKOCcmi 00poONeHoi NoGepxHi, sKe OYIHIOBANU BETUYUHOIO
3ATUUKOBOL 3a0UpPKU, BUCOMOI0 MIKpO-HepisHocmell nogepxui demadni. Ilpu sibpayitinii
006pobyi nidsuwenus npooOyKmMueHocmi obpobKu He mAcHe NOIPULeHHSA WOPCMKOCHI
nosepxmi y 38'a3Ky 3i 30IICHEHHAM Npoyecy NPUMUPAHHA, WO 00CA2ANOCA WIIAXOM
niobopy amnaimyou eiopayii. YV npoyeci 3HAmMmMSA CMPYICKU NPU  AAMAZHOMY
winighysanni Kepamixu Oepyms yuacmo OKpemi aiMA3Hi 3epHA 8 CYKYNHOCMI 31 36'513K010
kona. Ilpu eusuenni xapaxmepy pYUHY8AHHA NOBEPXHI KEPAMIKU AAMAZHUM 3EPHOM
BCMAHOBULU, WO 3ePHO HA NOYAMKY | 6 KIHYI NOOPANUHU 3ATUUAE YIMKUL CAi0 0e3 56-
HUX 8IOKONIG NO Kpasx cnidy. AamasHe 3epHo, 07100i0UU OOCMAMHbOK MEEPOiCImIO,
6i0pazy oic npu KoHmaxmi 3 mamepiaiom nouunae spizamu cmpyoucky. Cepeous i
YACUHA ROOPANUHU HA CLOMY NPOMS3ZL MAE NO Kpasx 3Hauwi eupusu. Tlossa giokonia
npu O0O0CACHEHHI Ne6HOI 2IUOUHU 6NPOBAOICEHHS 3ePHA NOACHIOEMbCS MUM, WO 3i
30LIbUIEHHAM 2AUOUHU PI3AHHS 8 POOOMY 6CMYNAIOMb 6Ce HOBL KDOMKU AIMA3ZHO20 3ep-

1 . . .
Kano. mexu. nayx, ooyeum, I'BY3 «llpuazosckuil cocyoapcmeennblil mexnuieckull yHusepcumemy, 2. Mapuynoio

2 . . .
cmyoenm, I'BY3 «Ilpuaszosckuii cocyoapcmeenHblil mexHuueckutl yhueepcumemy, 2. Mapuynono.
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Ha, 6 38'A3KYy 3 UUM 3POCMAIOMb CULU MIKDOPI3AHHA 6 30HI 1020 KOHMAKMy 3
mamepianom 3paska i cnocmepiearomvcs, nopao 3 YMEOPEHHAM BUCOKOOUCNEPCHOIO
CmMpYyoJicKuY, 8enuKi OLIAHKU 6upueie. Bunuxaioui npu wiaighyeanni cuiu 0OyMO61010mb
CMIUKICMb  AIMA3HUX Kil, AKicmb 00pobku [ 003601410mb 0bUpamu payionanbi
mexHiuni napamempu. Heobxionicme ckpyeaeHus KpOMKU MONCHA 0OIPYHMYSAMU KOM-
nJeKCcoM 3a80anb, WO CmosAms neped mexnonozamu. Lle i uucmoma nogepxmi npu
00pobyi, 1 3MeHWeHHs 3HOCY pidxcyuoi Kpomku. Benuuuna padiycy 3a0Kpyenenms
PI3ANbHUX KPAUOK | WEUOKICMb 11020 YMBEOPEHHS € (DYHKYIAMU 4acy 06poOKU, posmipy i
muny abpazueHo2o 3epHa. 3azHaveni napamempu nioouUpaoms eMnipuitHo 8 KOHCHOMY
KOHKDEMHOMY BUNAOKY.

Knrouosi cnosa: eibpayitina 006pobka, MOHOKOPYHO, NOGEPXHS 3pdsKd, HAOMEepod
Kepamixa, paouyc cKpy2ieHHs Kpais.

V.I. Burlakov, Ia.V. Mateiko. Influence of processing time of a superhard ceramics
sample on surface quality and edge rounding radius. The article shows studies of the
influence of vibration treatment time of an abrasive mixture consisting of 15% Type
UDD diamond grains and monocorundum, on the surface quality of a sample made of
superhard ceramics and the resulting radius of edge rounding. The studied samples
were obtained from cubic boron nitride; it being extremely hard in hot state, which
makes it possible to use it at very high cutting speeds. It is also characterized by good
strength and heat resistance The investigation of the quality of the treated surface,
estimated by the magnitude of the residual burr and the height of the microroughness of
the surface of the part is very important in the study of vibrating processing of
superhard ceramics. In vibration treatment, an increase in the processing capacity does
not lead to a deterioration in the surface roughness due to the lapping process, which
was achieved by selecting the vibration amplitude. In the process of chip removal
during the diamond grinding of ceramics, individual diamond grains are involved, as
well as the bundle of the circle. When studying the nature of the destruction of the
ceramic surface by diamond grains, it was found that the grain leaves a clear trace
without obvious chipping along the edges of the track at the beginning and at the end of
the scratch. Diamond grain, having a sufficient hardness, begins to cut the shavings
immediately after contact with the material. But the middle part of the scratch along the
entire length has significant breaks along the edges. The arising of chips when a
certain depth of grain penetration is reached is explained by the fact that with the
increase in cutting depth, some new edges of the diamond grain come into operation,
which results in the microcutting forces increase in the zone of the contact with the
sample material, formation of highly dispersed chips and large breaks. The forces
arising during grinding result in good endurance of diamond wheels, high quality of
processing, and make it possible to choose rational technical parameters. The necessity
of edge rounding can be justified by the complex of tasks facing the technologists. This
is the cleanliness of the surface during machining and the cutting edge wear reduction.
The cutting edges rounding radius and the speed of its formation are functions of the
processing time, size and type of abrasive grain. These parameters are chosen empiri-
cally in a specific instance.

Keywords: vibration treatment, monocorund, surface of the sample, superhard ceramics,
radius of edge rounding.

IMocTtanoBka npo6JeMbl. AKTyaJIbHOH Hay4YHO-TEXHHUYECKOH 3a/aveil MPUMEHHUTENLHO K BUO-
paloHHONW 00pabOTKe SBISICTCSA MOA0OP ONTUMAIBHOTO BpeMEHH 00pabOTKH 0OpaslioB M3 CBEPX-
TBEPJIOM KEpaMUKH, CIIOCOOCTBYIOIIETO MOJYy4ECHUIO MTPHUEMIIEMOr0 KauecTBa 00pabOTaHHON MOBEPX-
HOCTH 1 HEOOXOIMMOT0 pajiiyca CKPYIIICHUS! KPOMKH.

AHaIN3 MoCJaeTHUX UCCIeOBaAHNN 1 myOankauuid. Mes oOpaboTKy KepaMUKH IPOTPECCHB-
HBIMH U TIPOM3BOJWTEIBHBIMA METOJAMHU SIBIISICTCSl aKTyalbHOH. JlaHHas mpoOieMa MOAHUMANACh:
A.A. lynwexenko, u C.A. Boxko [1], paccMaTpuBaBIIMMHU IPUMEHEHHs KyOHUECKOro HUTpHuaa oopa,
E.M. Benbckum [2], 3aHMMaBIIMMCSI TIPOOJIEMaMH HOBBIX MHCTPYMEHTOB M TeXHoNoruii, HayduHo-
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HCCIIEIOBATEIbCKUM MHCTUTYTOM CBEPXTBEpAbIX MaTepuanioB uM. B.H. Bakyms, pemaronpm mpooiie-
MBI IPUMEHEHUsT 1 00paboTku cBepxTBepaoi kepamuku [3], C.I1. TIpoBonorkum, C.JI. JlanmuHaeM 1
B.M. Herpy® [4], nocBsiTuBIIUM cebst ipodiiemam GopMooOpa3oBaHsl MOBEPXHOCTEH.

Lenb cTaThbl — MOKa3aTh, YTO BUOPAIMOHHON 00pabOTKOM BO3MOXKHO 00padaThIBaTh CBEPX-
TBEP/YIO KEPaMUKY U TIOOMBATHCS TIPUEMIIEMBIX PE3yIbTaTOB.

N3no:xkenne ocHOBHOrO Marepuana. BaxxHoe MecTo B mporecce BHOpallmoHHOH oOpaboTKh
CBEPXTBEPJION KEpaMHUKH 3aHMMAET HMCCIeOBaHUE KadecTBa 0OpabOTaHHOM MOBEPXHOCTH, KOTOPOE
OIICHHMBAII BBICOTOH MHKpPOHEPOBHOCTEH MoOBepxHOCTH oOpasma. OJHUM M3 3TAloB HCCICAOBAHUS
OBLITO oOIpe/eNicHne BPEMEHH IS JOCTHXCHUS TIPUEMIIEMOH IIEPOX0BATOCTH M TpeOyeMoro pajuyca
CKpPYTJICHUS] KPOMKH.

O6pabateBanuch oopasubl [ICTM Ha ocHoBe KHB ¢ dpopmo-pazmepamu: kBagpaTHas TUIacTUHA
12,7x12,7x3,0 mm (Mapka «bopcunaut, TBepaocts HK 38-40 I'Tla) n mmmmnap &7,5x5,0 MM (Mapka
«Komnosut 05U T», tBepaocts HK 18-20 I'Tla).

B kauectBe paboueli cpe/pl UCTIONB30BAINCH CYCIIEH3UH C MIOPOIIKOM MOHOKOPYH/IA 3€PHUCTO-
cteio mo OEITA F100 — (mo I'OCT P 52381-2005 3epro 125-150 MUKpPOH), TOPOIITKOM YIIBTPAIIC-
nepcHoro anmasa Y JIM B konueHtpanuu 15%.

KauecTBO mMOBEpXHOCTH OIpeNensuioch Ha OECKOHTaKTHOM HHTep(epeHImonHoM 3-D mpodu-
norpage «Micron-alphay. Uepes kaxapie 10 MUHYT 00paOOTKH 110 HECKOIBKO 00pa3IloB M3BJICKAIHChH
13 pabouero KOHTEHHEpa U Ha MPOPIIOMETPE ONMpPEACIsIIach BBICOTa MUKPOHEPOBHOCTH TOCTe 00pa-
0otku. Ha pucynke 1 npencrarieHbl mpoduaorpaMMbl TIOBEPXHOCTH 00pa3lioB M3 CBEPXTBEPAOH Ke-
pamuku nociae 10 MUHYT 00paboTKK abpa3uBHBIM MaTepuaioM (MoHOKOpYyHA + 15% Y ]JIA) — ynbTpa
JIMCTIEPCHBIM alMa30M.
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Puc. 1 — IIpodunorpammel moBepxHOCTH 0Opa3ia nocie 10 munyT 00paborku. Mua. pe-
synbrathl: 00pasen Nel, yron 0, Ra(1) = 0,2255, Ra B nonycke (Lim = 5,119), oOpa3serr
Ne2, yron 36, Ra(2) = 0,3262, Ra B monycke (Lim = 5,119), obpazen Ne4, yrom 108,
Ra(4) = 0,2099, Ra B morrycke (Lim = 5,119), o6pa3zerr NeS, yron 144, Ra(5) = 0,1907, Ra
B nonycke (Lim = 5,119)

HlepOXOBaTOCTB MMOBCPXHOCTU U3MEPAIACH IO IATH HAIIPaBJICHUAM, NMPEACTABJICHHBIM Ha pH-
CYHKE 2, JUISI HCKJIFOUEHUS CITy4aifHOTO pe3yibTaTa.
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Puc. 2 — OpueHTarms HaIpaBICHUHA I CHATHSI BRICOTHI MEKPOHEPOBHOCTEH 110 TTOBEPX-
HOCTH KayKJ0ro o0pasia

Ha pucynke 3 npeacrarieHbl TpoQpuiIorpaMMbl MOBEPXHOCTH 00pa3ioB mocie 30 MuHyT 00pa-

OOTKHM 10 TEM K€ IIATH HaITpaBJICHHUAM.
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Puc. 3 — [IpodunorpaMmsel MOBEpXHOCTH oOpa3ia 3a 30 MUHYT 00paboTku. MHI. pe3yib-
tatel: oopasen Nel, yron 0, Ra(1) = 0,4489, Ra B momycke (Lim = 5,119), oopaser; Ne2,
yrox 36, Ra(2) = 0,1196, Ra B monycke (Lim = 5,119), obpa3zer; Ne3, yron 72 obpaselt
Ne4, Angle 108, Ra B momycke (Lim = 5,119), obpaser; NeS5, yron 144Ra(3) = 0,1269
Ra(4) =0,2296, Ra(5) = 0,7324, Ra B momycke (Lim = 5,119)

Ha pucyHnke 4 npeacrasieHbl mpoduiiorpaMmel mociie 40 MUHYT 00pabOTKy.
HccnenoBanus Mokaszajid, 4YTO COrJlacHO mnpoduiorpaMMaM OOpaOOTKM IOBEPXHOCTH

(puc. 1, 3, 4) mocne 10, 30, u 40 MUHYT 00PaOOTKH MOKHO CHIENAaTh OJHO3HAYHBIM BBIBOJ O TOM, YTO
HauMEHbIIIAs MIEPOXOBATOCTh OKa3ajach paBHOi Ra(3) = 0,1269 mxm mocie 30 MuHYT 00paOOTKH.
[MoaTBepkaeHNEM 3TUX BBIBOJOB CIYyXaT H300pakeHUs (parMEeHTOB MOBEPXHOCTEH, MO KOTOPBIM
MPOU3BOAMIIACE 00paboTka. M3 HMX BHIHO, 4TO HaMOOJee POBHOHM OKa3ajiach IOBEPXHOCTh, IpPE/-
CTaBJICHHAs Ha PHC. 5-a, KOTOpas oTBevaeT uMeHHO 30 MuHyTaM 00padoTku. Hinke (puc. 5) mpusene-
HbI (pparMeHThI TOBEPXHOCTEH MOCIe 00pabOTKH.
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Puc. 4 — [IpodunorpaMMbl MOBEPXHOCTH 00pasia 3a 40 MuHyT 00padoTku. MuI. pe3ynb-
tatel: oopasen Nel, yron 0, Ra(1) = 0,2337, Ra B momycke (Lim = 5,119), oopaser Ne2,
yrox 36, Ra(2) = 0,3139, Ra B nonycke (Lim = 5,119), obpazerr Ne3, yron 144, Ra(3) =
= 0,2127, obpazer; Ned, yrom, Ra(4) = 0,2302, Ra B nonycke (Lim = 5,119)108, obpa3zelr
Ne5, yron 72, Ra(5) = 0,2434, Ra B nonycke (Lim = 5,119).

%

0

a B

Puc. 5 — Cocrosinue noBepxHoctr obpasia nocie: a — 10 muayt obpadorku; 6 — 30 mu-
HYT 00paboTku, B — 40 MUHYT 00pabOTKH

BusyanpHO maHHBIC MPO(HIOrpaMM MOATBEPKAAIOT MUKpodoTorpaduu MOBEPXHOCTH 00pas-
IIOB TIOCJIE PAa3IMYHOH IO BpeMeHH o0paOOTKH, Haubojiee 4YMCTO ObUT 00paboTaH oOpasel Mmpu
30 munyTax obpadorku (Ra = 0,1269 mMxm).

Ha ocHoBanmn naHHBIX npoduiorpaMM moctpoeH rpaduk (puc. 6) 3aBUCHMOCTH Tapamerpa
IIIEPOXOBATOCTH ITOBEPXHOCTH OT BPEMEHH 00pabOTKHU.

Ananu3upys rpadrK 3aBHCHMOCTH BEIMYUHBI paguyca CKPYIIIEHHsS KPOMKHA OT BPEMEHH 00pa-
OOTKH, IPEACTABIICHHBIA HA PUCYHKE 6, MOYKHO YBUICTh MAKCHUMYM, IpUXoasiuiics Ha 30 MUHYT 00-
pabotku. ITocae yero manapHeiiinas o0pabOTKa 3aBUCHT OT IMOTPEOHOCTH B BETUYHHE TAKOr'O paguyca,
TaK KaK OH HauyWHAET PE3KO YMEHBIIATHCI. ITO OOBSICHICTCS HECIIOCOOHOCThIO a0pa3MBHOIO 3epHa
MPOU3BECTH CheM MaTepHaa.

Kak 0bUTO ycTaHOBIIEHO paHee, CheM MeTalljla 3aBUCHT OT (PU3UKO-MEXaHUYECKHX CBOMCTB 00-
pabatbiBaeMoro marepuaia. Toraa u Bpems yIajJeHUS MUKPOHEPOBHOCTH Takke OyIeT 3aBUCETh OT
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3TOTO MapaMerpa. 3Has BIHsHUE (HU3MKO-MEXaHUYECKHX CBOMCTB 00pabaThiBaeMBIX 0Opa3lloB MpH
BHUOpAIMOHHOW 00paboTKe U MHTEHCUBHOCTh CheMa MaTepHalia, MOYKHO ONPEICIUTh BPeMsl yIaleHUs
MHUKPOHEPOBHOCTH.
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Puc. 6 — 3aBucuMOCTb MapaMeTpa MIEPOXOBATOCTH OT BPEMEHU 00padOTKU

Ananmuzupyst rpaduK, IPEACTaBICHHBIH Ha PUCYHKE 7, Mbl HAOJII0IaeM TPUCYTCTBUE SIPKO BBI-
PaKEHHOTO IKCTpEMyMa, KOTOPBIH O0TOOpakaeT MUHUMAIBHBIA pajnyc, 3/1eCh MOXKHO CIeNaTh OTHO-
3HAYHBIN BBIBOJ O TOM, YTO MUHHUMAJIbHOC 3HAYCHUEC BHICOTbI MUKPOHEPOBHOCTHU HaGHIOI[ae’FCH I10CJIC
30 muHyT 00paboTKu. ClenoBaTeNbHO, 3aJaBIIUCh HEOOXOANMOW BBICOTOH MHKPOHEPOBHOCTH, MOXK-
HO CITPOrHO3WPOBATh BpeMst 00paboTKu 0Opasiia.
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Puc. 7 — 3aBuCHMOCTE paguyca CKPYIJIEHHs OT BpeMeHr 00pa0OTKH, UCIIONIB3YEMEIH a0-
pa3uBHBIN MaTepuail — MOHOKOPYHA + 15% Y 1A (yapTpaaucriepcHbie aMasbl)

Hwxe (puc. 8) nmpuBeneHbl H300paxxeHns KPOMOK MTOBEPXHOCTEH ¢ yKa3aHUEM PajJIyCOB CKPYT-
nenus npu 10 muHyTax obpadorku, 30 munytax u 40 MuHYTaX 00pabOTKH, COOTBETCTBEHHO. [IpH 00-
pabotke 10 munyT paauyc Rep cocraBun 0,0063 mm. [Ipu oO6padoTke 30 MuHyT paguyc Rep cocraBui
0,0078 mm. [Tpu 06padotke 40 MmunyT paanyc Rep cocrasun 0,0040 mm. Kakasiit 3amep ayosimpoBaii-
Cs1 TI0 HECKOJIBKO Pa3 M 3aTeM BBIBOJIWIICS CPETHUH ITOKa3aTeNb.
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A

Puc. 8 — M300paxkeHust pparMeHTOB KpOMOK 00pasiia ¢ yKa3aHUEM BPeMEHU 0OpabOTKH:
a — paguyc okpyraenus (10 mun); 6 — paguyc okpyraenus (30 MUH); B — paJlyc OKpyT-
nenus (40 mMuH)

Ha pucynke, nzobpaxaroiiem pagnychbl CKpYTrieHHs KpOMOK Ha 00pasiiax, BU3yajbHO MPOCMAT-
pHUBAIOTCS IOYYEHHBIE paanychl. JlaHHbie poTorpaduu HATISIHO MOATBEPKAAIOT IpadHK, MPEICcTaB-
JICHHBIN BBIIIIE.

BriBoabI

1. O6paszer ¢ Hanbomnee HU3KOH 1epoxoBarocThio (Ra = 0.126) 6bu1 momy4en mocne 30 MUHYT
00paboTKH.

2. Tlpu obpaborke 30 MHHYT HauWOONBIIMH pagUyC CKpPYIJIEHHS KpPOMKH Rcp cocraBui
0,0078 mMm.

3. [Ipu nomomm BHOparmoHHON 00paboOTKK CBEpXTBEpAas KepaMHUKa MOXKET MPHOOpecTH Heoo-
XO/IMMBIE TIapaMeTPhI B TUIAHE NIEPOXOBATOCTH M CKPYTIICHUST KPOMKH.

4. Ilpn HEOOXOAMMOCTH MOXKHO CIIPOTHO3MPOBATH BpeMsl, HEOOXOANMOE IS TIONTYUEHHsI OIpe-
JIENIEHHOT 0 KaueCcTBa MIOBEPXHOCTH M PaJINyca CKPYTICHUS KPOMKH.
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