VK 621.923
P.M. Crpenbuyk, M./l. Y3yHsH, A-p TeXH. HayK, XapbKoB, YKpanHa

BJIUSAHUE KAYECTBEHHBIX XAPAKTEPUCTHUK
TBEPJOCIIVIABHBIX HTHCTPYMEHTOB U3 HAHOPA3ZMEPHBIX
3EPEH MOHOKAPBHUJIA BOJIb®PAMA HA UX
PABOTOCIIOCOBHOCTD

Ilpeocmasneni  pesyrvmamu  00CHIONCEHb — AKICHUX — XAPAKMEPUCMUK — MBEPOOCHIAGHUX
IHCMpPYMeHmi6 3 HAHOPOIMIPHUX 3ePeH MOHOKAPOIO 80Nb@PAMY NICIs AIMA3HO-ICKPOBO2O WTi(DYBAHHSL.
Toxasano nepesacy meepooco cnnagy «BonKap» nopiensino 3 mpaouyitinum cniasom BK6 no maxum
Xapaxmepucmukam AKOCmi iHCmpymMenmie K wopcmKicms i 20Cmpoma pidicyyoi KpoOMKuU.

Ilpeocmasnensi pe3ynomamol UCCIEO08AHUL KAYECMEEHHBIX XAPAKMEPUCMUK MEEPIOCIIAGHBIX
UHCIPYMEHNO8 U3 HAHOPA3MEPHBIX 3ePeH MOHOKAPOUOA 8onbGpama nocie aiMasHo-UCKpO8o20 UWilu-
@osanua. Ilokazano npeumywecmeo meepooco cniaéa «BoaKapy no cpasmenuio ¢ mpaouyuoHHuim
cnaagom BK6 no makum Xapakmepucmukam Kavecmea uHCmpyMeHmos KaK uepoxo8amocmy u 0Cmpo-
ma pesicyujeit KPOMKU.

R.M. STREL'CHUK, M.D. UZUNJAN

EFFECT OF QUALITY CHARACTERISTICS OF INSTRUMENTS HARD GRAINS
MONOCARBIDE NANOSIZED TUNGSTEN ON THEIR PERFORMANCE

The results of investigations of qualitative characteristics of carbide tools of nanoscale grains of
tungsten monocarbide after diamond grinding spark. The advantage of the hard alloy "WolKar" com-
pared with traditional fusion VK6 on characteristics such as roughness of quality tools and cutting edge
sharpness.

Pa3zpaboTka M co3pgaHMe HOBBIX WHCTPYMEHTAJBHBIX MAaTepHajoB, a TaKKe
MOUCK (P (PEKTUBHBIX METOJIOB UX HMCIOJIb30BAHMUS SIBISIETCS] OAHUM U3 (HaKTOPOB,
criocoOcTBYIOIUX 3((GEeKTUBHOW 00pabOTKE COBPEMEHHBIX KOHCTPYKIIMOHHBIX
MaTEepHUAaIIOB.

VIMEHHO I03TOMY BO BCEM MUPE PE3KO YBEJINYMBAECTCS IIPOU3BOACTBO TOHKO-
JIICTIEPCHBIX TBEPIBIX CIIABOB. B COOTBETCTBUH C COBPEMEHHOH KilaccH(pUKaIuen
B 3aBHCHMOCTH OT BEJIMYHHBI 3epHA KapOUIHON (ha3bl, TOHKOAUCIIEPCHBIE TBEPIBIC
CIIaBbI MMOJIPA3JIEIIIOTCS Ha CYOMUKPOHHBIE ¢ pasmMepoM 3epHa 0,5-1,2 MKM, yibT-
pamucnepcusie — 0,2-0,5 MkM 1 HaHOpa3MepHble — MeHee 0,2 MKM; IIpY 3TOM 33ja-
4a IOBBILIECHUS Ka4e€CTBA TBEPIBIX CILUIABOB PELIACTCSA B OCHOBHOM IIyTE€M HAaHOCT-
PYKTYPUPOBaHUS.

B Hacrosimiee Bpems npu pa3paboTKe HOBBIX HHCTPYMEHTAJIBHBIX MaTepHaIoB
OCHOBHOE BHUMAaHHE yJEISIETCS] CO3/JaHNI0 HAHOKOMIIO3UTOB Ha OCHOBE KapOHIOB
¢ MeTayiamu — cBsizkamu, Hanpumep WC/CO, KOTOphIe 3HAYUTENEHO MPEBOCXOIST
[0 TIPOYHOCTH, H3IHOCOCTOMKOCTH, YAAPHOM BI3KOCTH W APYTUM (H3UKO—
MEXaHUYECKUM CBOMCTBaM aHAJIOIMUYHbIE MaTE€pHallbl C TPAJULMOHHON CTPYKTY-
poi. OTH MaTepHaibl IMOIYy4Yar0T MEXaHWYECKHM IIepEeMEIINBaHHEM COOTBETCT-
BYIOLIUX ITOPOLIKOB C MOCIEAYIOLINUM XOJOIHBIM IIPECCOBAHUEM U 3aTEM CIIEKaHU-
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eM. CJ0XXHOCTh 3TOM TEXHOJOTMH M €€ HEAOCTATOK COCTOMT B HEOOXOAMMOCTH
MEXaHUYECKOTO IePEeMEIINBAHUS YIbTPAJAUCIIEPCHBIX MTOPOIIKOB KapOuaa BoJb -
paMa u KoOalbTa, YTO HE IMO3BOJISET IMOJYdYaTh JAOCTATOYHO HAJCKHYIO CTEICHb
OJTHOPOJTHOCTH, @ B CIICUYEHHBIX TBEPIbIX CIIaBaX HE 00eCIedYMBaeTCs HaHOpa3-
MepHasi CTpyKTypa 3epeH [1]. Kpome Toro, mockoibpKy nmpu MexaHWYecKod oOpa-
00TKe C BBICOKMMHU CKOPOCTSIMHM TeMIlepaTypa B 30HE pe3aHHs MOXKET JOCTUTaTh
800 — 1000 °C u Takoii ee ypoBeHb OyAeT CITIOCOOCTBOBATH Pa3MATUYCHHUIO KOOATh-
TOBOM CBSI3KM, YMEHBIIECHHUIO TBEPAOCTH MHCTPYMEHTAIBHOTO MaTepHana U CHIDKE-
HHIO U3HOCOCTOMKOCTH HHCTPYMEHTA

Jnst OeHKH MPEUMYILECTB HOBOTO TBEPJOTO CIUIaBa W3 HAHOPA3MEPHBIX 3€-
per MoHOKapOuaa Bonbdpama (BonKap) mo cpaBHEHUIO ¢ TpaAWIHOHHBIMU CIIIa-
BaMU MPE/ICTABIIAIOT HHTEPEC Pe3yIbTAaThl aHAIN3a TAKUX XapaKTePUCTUK KauecTBa
HHCTPYMEHTOB KaK IIEPOXOBATOCTb M OCTPOTa (pajuyc OKPYTJIEHHS) pexyliel
KpOMKH. [l CpaBHEHUS UCCIIEAOBAINCH PEXYIINE TUIACTUHBI U3 TBEPJOro CILIaBa
«BonKap» n tpanuironsoro teepaoro cruiasa BK6.

OKCIEPUMEHT MO ONpPENeICHUI0 IIEPOXOBATOCTH PEXYIIUN KPOMKH 3aKJIO-
qaics B cieayronieM. Ha TokapHo-BuHTOpe3HoM ctaHke 16K20 ycranaBnuBanach B
LEHTpaX JAeTalb HUIHHAPUIEcKoi Gpopmel ¢ pazmepamu d = 55 mm, | = 300 mm.
Matepuan ngeramu — natyHb JI60 ¢ tBepmocteio HB 30...49. Pexymuii wHCTpY-
MEHT yCTaHaBJIMBAJICS TAKUM 00pa3oM, 4TOOBI pexymias KpoMKa Oblia Iapanieib-
Ha OCH BpAILCHUS AETATH. P31l MMenn crieryonye reoOMeTpHIecKre apaMeTphl:
y=0%a=06%A1=0°%¢ =45 @, =45°. DKCIEpUMEHTHI POBOAMIHCEH IIPH BPE3HOM
TOYCHHUH Ha TOKapHO-BUHTOPE3HOM cTaHke 16K20 mpu crexyrommx pexumax: V =
70 m/muH,  S,,, = 0,05 MM/00. PexyIiias KpoMKa P MUHUMAJIBHON MOTEPEUHON
Mojjaue BBOJMIACH B KOHTAKT C JIETAlbi0 U MO3TOMY OHa OCTaBisUIa CBOM OTmeda-
TOK Ha ee moBepxHOCcTH. [llepoxoBaToCTh OTIIEUaTKa Ha MOBEPXHOCTH AETANIN OIle-
HHUBAJIaCh CPETHIM apU(YMETHUECKUM OTKJIOHEHHEeM Ipodmisa Ra.

x100
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Pucynok 1 — MukpodoTorpadun o6padoTaHHON MOBEPXHOCTH JAaTYHH: a — Iocje 00pa-
60TKH TBepAbIM cutaBoM «BonKapy, 6 — nocne o6paboTku TBepapM crutaBoM BK6.

Pexxumbl Touenust: V = 70 m/muH, S,,, = 0,05 MM/00, reomeTpudeckue mnapa-
MeTpbl HHCTpyMeHTa: ¥ = 0% a = 6°; 1 = 0°; ¢ = 45°; p, =45°.

B pesynprare mccnemoBaHui OBIIO YCTAHOBJIICHO, YTO ITOcie 0OpabOTKHM Ha-
HOCTPYKTYPHBIM TBepIbsiM ciuiaBoM «BonKap» miepoxoBaTocTh cocraBmia Ra
1,1...1,3 mMkm; a mociie 00paboTku TBepasiM ciuiaBoM BK6 — Ra 4,7...4,9 mxwm.
WnnrocTpanus Buga 00pabOTaHHOW MOBEPXHOCTH JIATYHU TOKa3aHA HA MHUKPO-
dboTorpadusx puc. 1.

SEI 20kV x100 100pum
Karazin National University BONKAP rpams 37rpag WD:37 I:610 No:1932 29.10.10 e 100 a

SEI 20kV %100 100um

Karazin National University BK6 rpams 37rpag WD:34 Ti610 He:1s30 29.20.20 % |()() 6

Pucynox 2 — MukpodoTtorpaduu mepoxoBaTocT KPOMKH:
a — TBepabli craB «BonKapy, 6 — TBepapiii crutas BK6.
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Muxkpodororpaduu (puc. 2), MoJy4eHHbIE C ITIOMOIIBI0 CKAaHUPYIOIETO MUK-
pockomna «Jeol-JSM-840» Takxke MO3BOJISIOT OLECHHTh COCTOSHHUE M XapakTep pe-
JKylied KpOMKU HHCTPYMEHTOB U3 pacCMaTpUBaeMbIX MaTepHUasoB.

Ha wmukpodororpadusx BHAHO, YTO ULIEPOXOBATOCTh KPOMKH HaHO-
CTPYKTYpHOTO TBepaoro ciiasa «BonKap» (puc. 2 a) cyniecTBeHHO OTIIMYaeTCsl OT
IIEPOXOBAaTOCTH KPOMKH TBeporo cruasa BK6 (puc. 2 6). D10 MOXXHO 00BSICHUTD
MEXaHN3MOM 00pa30BaHMs PEXKyIIeH KPOMKH; OHA (POPMHPYETCS 3a CUET CKOJIOB
npu 00paboTke pabounx MOBEpXHOCTEH MHCTpyMeHTa. [loaToMy HeE MOXeT OBITh
HENOCPEACTBEHHON IT€OMETPUYECKON CBSI3U MEXY MUKPOHEPOBHOCTIMH PEXKYIIEH
KPOMKH H ee oOpa3yromux moBepxHoctel [2]. OcHOBHBEIMH (paKTOpaMu, orpene-
JSTFOIIIMME  BEITMUYHMHY CKOJIOB M MHUKPOTEOMETPHIO KPOMKH, MOKHO CUHTATh CHIIBI
pe3aHusl, HalpaBjeHHE WX MPHIOKEHHs, (PU3MKO-MEXaHHUECKHEe CBOMCTBA WHCT-
PYMEHTAJIBHOIO MaTepHUala, a TAKKe FeOMETPUYECKUE MapaMeTphbl PEXKYIIEro K-
Ha UHCTPYMEHTA, ONPEAETISIONINE €r0 IPOYHOCTb.

HccnenoBanus MoKasajiy, 4TO B OTIMYUH OT TPAJUIIMOHHOTO TBEPJOTO CIlia-
Ba (Hampumep BKO6), HaHOCTpyKTYpHBIH TBepablit ciaB «BonKap» menee uyBcT-
BUTEJICH K HM3MEHSIOUIMMCS YCJIOBUSM OOpabOTKH, a 3HAYMT M IIEPOXOBATOCTh
KPOMKH Yy HaHOCTPYKTypHoro criaBa «BonKap» momkna O0b1Th MeHbIIe. Cymiect-
BEHHYIO POJIb B 00Pa30BaHUH CKOJIOB PEXYIIEH KPOMKH MI'PacT MOPHCTOCTH TBEP-
JBIX CIIJIABOB M BKJIOUEHUS TpaduTa, 0CIabiIsIonue ee IpOIHOCTb.

Ha yauBepcanpHoit namepurensHort cranimmn HOMMELWERKE T8000 651-
JIM TIOJTy9eHBI TPO(UIUIOrpaMbl IIEPOXOBATOCTH PEXKYIIEH KPOMKH Kak JJIsI CIIaBa
«BonKapy», Tak u mms tBepporo cmiaBa BK6 (puc. 3). PesynpraTsl nmpodmio-
rpaMM COIIOCTaBUMBI C PE3yJIbTaTaMU 3KCIEPUMEHTOB MOJYyYCHHBIX 110 OTIEYATKY
Ha MTOBEPXHOCTH JIATYHH.

Jlis ompezneneHHs OCTPOTHI KPOMKH OBIT MPOBEAEH 3KCHEPHMEHT IO clie-
nyrole meronuke. Pexymias KpoMmKa BIaBJIMBanach B TOPEI JOBEAECHHOH ITO-
BEPXHOCTH MEJHBIX IUIACTHH. /[Be MOBEICHHBIE 10 3€PKAJbHON MOBEPXHOCTH MEI-
HBIE ITACTUHBI ¢ pasMepamu 30%20X2 MM IpeABapUTENbHO CXUMAINCh CTPYOIHU-
HOH, T. €. JBe JOBE/ICHHBIE OOKOBBIE TIOBEPXHOCTH IUIOTHO MPHJIETANIN OHA K JIPY-
roii. Takum 06pa3oM, HCKIIIOYAIOCH MOSIBJICHHE HABAJIOB HA OOKOBBIX JI0BEJCHHBIX
MOBEPXHOCTSX MEJHBIX IUIACTHH, U C IIOMOIIBI0 METAJIIOrpapUIECKOr0 MUKPOCKO-
1a MPOM3BOJIMIICS aHAJIN3 MUKpodoTorpadun oTneyaTka KpOMKH Ha OOKOBBIX J10-
BEJICHHBIX MOBEPXHOCTSIX MEAHBIX IuiacTHH (puc. 4). s cpaBHEHHs HCCleqOBa-
JHCh PEXyIINE MIACTHHBI U3 HAaHOCTPYKTYPHOTrO TBepioro cmiaBa «BonKap» u
TpaguIMOHHOTO TBepaoro cmaBa BK6. OcrpoTa pexymieii KpoMKH OleHHBAIach
BEIIMYMHON €€ pajguyca OKpyrieHus p. B neHCTBUTENBHOCTH CUMTAETCS, UTO pe-
KyIIass KpOMKa OMFCHIBAETCS CIIOXKHOH KPHUBOW, KOTOPYIO HMPUOIIKEHHO MOYKHO
MPUHATH B BUJE OYTH OKpY>XHOCTH [3].
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PucyHnok 3 — IIpoduorpaMmsl ILIepOXOBATOCTH PEXKYIIEH KPOMKH
a — TBepabli craB «BonKapy, 6 — TBepapiii crutaB BK6.
kpyr 12A2-45° AC6 100/80 M1-01; Pn = 1,2 MIla, V = 25 m/c.

Amnanu3 mukpogororpaduit

MOKa3aJ, YTO Ui HAHOCTPYKTYPHOTO CILIaBa
«BonKap» paamyc OKpyTIeHUs] COCTaBHJ 3HaUeHHE p = 12 MKM, a JUIi TBEPIOTO
caBa BK6 — p = 28 Mxwm. Pagmyc oxpyrineHus pexyIined KpOMKH UTpaeT CymecT-
BEHHYIO POJIb B Mpoliecce pe3aHus U (GpopMHpOBaHMs MOBEPXHOCTHOrO ciosi. Ot
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pazuyca OKpYIJICHHS! 3aBHCUT 0Opa3oBaHHE HEPOBHOCTEH 00paboTaHHOI moBepX-
HOCTH, HaKJIeN MMOBEPXHOCTHOTO CJIOS, BEJIMUYMHA BO3HHMKAIOUIMX CUJI, MUHUMAJb-
Has TOJIIWHA CTPYXKKH, KOTOPYIO MOXKHO CpPe3aTh B YCIOBUSIX HOPMaJIBHOTO MpO-
Iiecca pe3aHusi, YT0 OCOOCHHO CYIIECTBEHHO IPH BBIMOJHEHUH OTICIOYHBIX OIe-
pauui.

OueHnBasi CBOHCTBAa MAaTEpHAIIOB, NX YCTOMYMBOCTh B PA3IMYHBIX YCIOBHAX
9KCIUIyaTallid B TOCJTEIHEE BPEMs PacCMaTpPHBACTCS TaKas XapaKTEPHUCTHKA Kak
BeJIMUMHA yzaenbHoro mMoxnyns FOHra Eyn, ompenesnsieMoro Kak OTHOILIEHHE ero K
wIoTHOCTH MaTepuia [4]. [IpuMeHuTeNnbHO K yciIoBUSM paboThI MJIACTHH U3 TBEP-
Jgoro craBa Mapku «BonKap» nemecoobpasHo mo HameMy MHEHHIO OTMETHTH
cienyromiee. Kak u3BeCTHO, TP OIIEHKE CBOMCTB OJHOW M3 BaXXHEHWIIUX XapaKTe-
puctuk sBugercs Moayns IOura. OH sABHsSeTCA CTPYKTYpHO-HEUYBCTBHTEIHHBIM
CBOHCTBOM, OIpeAeNsSeTCS MPUPOIOH MEXATOMHOTO B3aHMMOJCHCTBHS, M MOITOMY
YIpyTue XapakTepPUCTHKM MaTepHaia HE 3aBHCSAT OT TOW ()OPMBI, B KOTOpOH OH
npescTaBicH. [Ipid BBICOKOCKOPOCTHOM 00paboTKe (BBICOKHE TEMIIEPaTyphl) pe-
JKYIIMI KJIMH Y KPOMKM MHCTPYMEHTa, ero (opMa ¢ MalbiM 00beMOM (Maccoi)
Marepuaga He JOJDKHA TepATh yCTOHYMBOCTH, KOTOpAs, HECOMHEHHO 3aBHCHT OT
JKECTKOCTH Marepuaia (crocodHoctn nedopmupoBarbest pu u3ruoe). Ilockonbky
Macca HaHOCTPYKTYPHOMW IIACTUHBL Yy PEXYILEH KPOMKHU SBJISIETCS KPUTUYHOHN
BEJINYMHOM, MO3TOMY, B CBETE OTMEUYEHHOTO BBINIE, BAXXHONH XapaKTCPUCTHUKON
MOXET CIY)XUTh HE BEIMYMHA MOJYJs YNPYroCTH caMa 1o cede, a BETMYMHA
YAETBHOTO MOAYJA, T. €. MOIYJS OTHECEHHOIo K IUIOTHOCTH MaTepmia. Y pac-
CMaTpUBaEMOr0 MHCTPYMEHTAJIILHOTO HAaHOCTPYKTYPHOTO MaTrepHaja MpH IJIOTHO-
ctu p= 14,5- 10 kr/m® m npunsaToM E = 720 MIla 3tot moka3zarenb cocTaBisieT Eyn
= 49,66 (M/C)Z, a y TpaauIlMOHHOTO TBepjaoro cmiaBa BK6 mpu mimoTHOCTH p=
14,7-10° kr/m® u mpunstom E= 590 MIla stoT nokasarens cocramser Eyx = 40,14
(M/c)?, T. e. 3TOT mOKa3aTenb Ha 25% BBINIE Y HAHOCTPYKTYPHOTO MATEpHAIIA, 4eM Y
TPaIUIIMOHHOTO TBEPAOTO CcruiaBa. Kpome T0ro, Ha yCTOMYMBOCTE PEXyIIeH KpoM-
K{ BIHsieT coOcTBeHHO pa3mep 3epHa WC B MaTtepuane. O4eBHUAHO, YeM MelbUe
3€pHO, TEM MEHbIIE BBIKpPALIMBAaHHUE, W CIIEJIOBATEIHHO, BBIINIE YCTOWYHMBOCTH U
M3HOCOCTOMKOCTh PEXYIIeHl KPOMKH HMHCTPYMEHTa. Y HaHOCTPYKTYpHOTO Mare-
puana «BonKap» mo 3ToMy mokaszateiro TakKe CyIIECTBEHHOE MPEHMYIIECTBO IO
CPaBHEHHIO C TPAJULIMOHHBIMU TBEPIBIMH CIIABAMH.
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x100 a

x100 o
Pucynox 4 — MukpodoTtorpadun ornedarka OCTpOTH KDOMKH
a — TBepAbIi cras «BonKapy, 6 — TBepaslii cruta BK6.

[MpenmymectBo TBeproro cruiaBa «BonKap» mo cpaBHeHHIO ¢ TpajWIMOH-
HBIMH CIUTABaMU NPOSBISAETCSA TaKKe B YCTOHYMBOCTH MIEPOXOBATOCTH M OCTPOTHI
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(pammyca OKpyrieHust) pexylieil KpoMkH mpu TodeHud. [locie oOpaboTku 3aka-
nenno#t cramu XBI' (55...58 HRC,) ycraHOBiE€HO, YTO B OTVIMYHME OT OOBIYHBIX
TBEPABIX CIUIABOB IPH BBICOKOW CKOPOCTH PE3aHMsI, U3MECHEHNE MIEPOXOBATOCTH H
OCTpOTHI pexyliel kpomku y cruiaBa «BonKap» He3HauuTenbHbl. ¥ paccmarpu-
Baemoro cruiaBa «BonKap» yBennumBaroTcsi mepoxoBaTocTh KpOMKM Ha 7%, a
pamuyc OKpyrieHus pexyieil kpomku Ha 16%. Ilpn Tex ycmoBusx oOpaboTkH y
TBepporo cmasa BK6 mepoxoBarocTs KpOMKH Bo3pacTaeT Ha 26%, a paanyc Ok-
pyIIIeHUs pexxyled KpoMku — 52%.

HanoctpyxrypHslit TBepablii cria «BonKapy, sBissacs oqHO(pa3HEIM, MeHee
MOABEPKEH BO3ACHCTBUIO TEMIIEPATYPHOTO (haKTOpa, KOTOPHIH MPUBOJNT K Pa3BHU-
THUIO MUKPOTPEUIMH HM3-32 Pa3IMYHOrO 3HAYCHUS KOA(PQUIMEHTOB TEIUIOBOTO pac-
HIMpEeHHs pa3HbIX (a3; Kpome TOro, MOCKoJbKy B ciuiaBe «BonKap» orcyrctByer
CBSI3yIOINH, 1eOopMUpPYyEMbIil KOMIIOHEHT, TO Ocla0yieHHe KapOUIHOHN CTPYKTYpHI
HE TIPOUCXOINT, a BBIKPALINBaHUE HaHOPa3MepHbBIX 3epeH WC IIpONCXOIUT MEHee
MHTEHCUBHO, YTO U CIIOCOOCTBYET MOBBIMIEHNIO pab0TOCIOCOOHOCTH HHCTPYMEHTA.

Takum 00pazoM, MOXXHO OTMETHTh, MPEUMYILECTBO TBEPJOrO ciiaBa «Boi-
Kap» 1o cpaBHeHHUIO ¢ TpaAUIMOHHBIM ciiaBoM BK6 1o TaknMm xapakTeprcTHKaM
Ka4yecTBa MHCTPYMEHTOB KaK IIEPOXOBATOCTh U OCTPOTA (paguyc OKPYTJIECHUs) pe-
JKYILEH KPOMKH.
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