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OU3NYECKOE MOJEJINPOBAHUE
HAIIPAAKEHHO-JE®@OPMHUPOBAHHOI'O COCTOSHUSA
TBEPAOCIIJIABHBIX HHCTPYMEHTOB U3 HAHOPA3MEPHbBIX
3EPEH MOHOKAPBHUJA BOJIb®PAMA ITPU IIVIN®OBAHUN

3anponoHOBaHO MemoOUKy MOOeNO8AHHS (OPMYIOU020 NpU WIQYEAHHT AIMAZHUM KPYy2OM
HanpyoiceHo-0eopmosano2o cmany 6 meepoOOCHIaHil NAACIUHI 3 HAHOPOIMIPHUX 3epeH MOHOKAp6ioy
somvppamy. Ilokazano, wo 3 niOBUWEHHAM NPOOYKMUSHOCMI WNIQYBaHHA 6 00 €mMi niacmunu 3
meepooco cnaasy «BonKapy» Ha enubuni Oiibuie 00H020 MIKpomempa nio o6poOn6aHoi noGepxHero
MOJICYMb  YIMEOPIOGAMUCsT  NOWKOOJICeHHs.  Pezyibmamu  yuciennux 0ocniodcens Kopemooms 3
EeKCNepUMEeHMAIbHUMU OAHUMU, OMPUMAHUMU PaHiute 05l KOMOIHOBAHOI 0OPOOKU.

Knrouosi cnosa: winighysanns, aimasHuil Kpye, HANPYICEHO-0ehOPMOBAHUL CMAH, MOHOKAPOIO

sonbppamy

Tlpeonosicena memoouxka MoOenUpoBaHUs GOPMUpPYIOwecocs npu WAUGOBAHUU  AIMASHBIM
KPY2OM HANPAHCEHHO-0eOPMUPOBAHHOZ0 COCMOAHUS 8 MEEPOOCNIABHOU NIACIUHE U3 HAHOPASMEPHBIX
3epen MoHokapbuda eonvghpama. Iloxkaszaro, umo ¢ nogviuieHuem nPOU3BOOUMETLHOCINU WAUPOBAHUSA 6
obveme naacmumvl U3 meepooeo cniaea «BonKapy» na enybune Oonee 00HO20 MuKpomempa noo
0bpabamviaemoli NOBEPXHOCHIbIO MO2YN 00PA308bI6AMbCS NOGPeXcOeHUs. Pe3ynomamsl YucIeHHbIX
UCCe008anull  KOppemupyiom ¢  KCHEPUMEHMANbHOIMU — OGHHbIMU, — NOLYYEHHbIMU paHee Ol
KOMOUHUPOBAHHOU 00pAOOMKU.

Knrouesvie cnosa: wnugosanue, aimasnwliil Kpye, HAnpaxceHHO-0eOpMUPOBAHHOE COCMOSHUE,
MOHOKApOuo sonvpama

The technique of forming simulation for grinding diamond wheel of the stress-strain state in the
tungsten carbide plate of nanosized tungsten grains monocarbide. It is shown that with the increase in
the volume performance grinding of carbide plates "WolKar" at a depth of more than one micrometer
for the treated surface can be formed of damage. The results of numerical studies correlate with the
experimental data obtained earlier for the combined processing.

Keywords: grinding, diamond wheel, stress-strain state, tungsten grains monocarbide

Beenenne

IIpu 3aTaymBaHMU PEXYIIETO HWHCTPYMEHTAa OOJBIIOE 3HAYCHHE HMeEeT
KauecTBO (OpMHpYIOIIEHcs pexymeld KpOMKH, a Takke oOecredyeHue
MHHHMAalbHOU TIOBPEXKICHHOCTH MaTepuala HMHCTpyMeHTa B ee Ommsu [1-4].
CymiecTBeHHBIM  (pakTOpOM, BIMSIOIIMM Ha HM3HOCOCTOMKOCTh HHCTPYMEHTA,
ABISIETCS YPOBEHb OCTATOYHBIX HAMNPSOKEHUH B MPUIOBEPXHOCTHBIX CIIOSIX
pexymelr kpomku [5-7]. KauectBeHHO c(hOpMHPOBaHHBIE T€OMETPHUYECKHE
napaMeTpsl U MEPOXOBATOCTh NMOBEPXHOCTU HA JE€3BHM MHCTPYMEHTA OKa3bIBAIOT
3HAYUTEIbHOE BIFSIHHE HA TPOIECC PE3aHMs, U3HOC PEXYIIETO WHCTPYMEHTa BO
BpeMs pabOTHI M Ka4eCTBO 00PaObOTAHHBIX MOBEPXHOCTEH M3/IETHH.

IIpoGnema 3aTaunBaHUSI WHCTPYMEHTAa M3 COBPEMEHHBIX KOMITO3HIIMOHHBIX
MaTepuagoB NpHOOpensa OcCoOyr0 aKTyallbHOCTb B CBSI3H C PACIIHPSIOIIAMCS
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NPUMEHEHUEM AT U3TOTOBJICHUS HHCTPYMEHTA MaTepHaIoB BEICOKOM TBEPIOCTHU C
KBAa3UXPYNKHM U XPYIKUM XapaKTepOM pa3pyleHHs.

B nmanHOW paboTe METOJOM YHCIEHHOTO MOJEIHUPOBAHUS HCCIEAYETCS
npouecc (OPMUPOBAHHMA TOBPEXKICHUH BOJIM3M TOBEPXHOCTH IUTA(OBAHUS
pexyliel KpOMKH U €T0 BIMSHHUE Ha HaNpsDKEHHO-Ie(OpMUPOBAHHOE COCTOSTHHE B
IUTACTHHE PEXYIIEero HHCTPYMEHTA IIPU €ro 3aTauuBaHHH.

CocTosiHHEe BONPOCA U MOCTAHOBKA 32241

CoBpeMeHHBIE PEXYIIHe HHCTPYMEHTH TSI 00paOOTKH KOHCTPYKIIMOHHBIX
MaTepHalioB HUMEIOT TPEXMEPHYI0 TEeOMETpPHYeCKylo KoHpurypamuio. B
MIPOBEICHHBIX paHee HCCIeNOBaHUAX [2-4] OBUIO MOKa3aHO, YTO pa3pylIeHHE Ma-
TepHalla PeXKYLIUX IEMEHTOB NP 3aTa4yMBaHUY, KaK IIPaBUIIO, IPOUCXOAUT BIOJIb
POXyIICH KPOMKM Ha pacCTOsHHsX, He mpeBbimaromux 0,25-0,3 mxm. [ns
MOJICJIMPOBAHUSl  Mpollecca  3aTayMBaHUs ~ TBEPAOCIUIABHBIX  PEXKYILUX
MHCTPYMEHTOB M3 HaHOPa3MEpHBIX 3epeH MOHOKapOuja Bojb(paMa paccMOTpUM
cxeMy 00pabOTKM U ACHUCTBYIOUIHE IMPH 3TOM JAMHAMHYCCKUE COCTABIISIOIINE
mporiecca (puc. 1).

3araumnBacMblii
PCKYIIHI HHCTPYMEHT

Pucynok 1 — Cxema 3aTaunBaHMs PEXKYIIEr0 HHCTPYMEHTA

3araunBaeMBIi PEXYIIMHA DIIEMEHT, HMCIOIUN (QOopMy KIHHA C YIJIOM
3a0CTpeHHss [}, 3aKpeIieH HENOIBI)KHO B  CIIEHUATBHOM  KPETE)KHOM
npucniocooennn. lnmndposaneHelii Kpyr (B JaHHOM cllydae YalleuHBIN
KOHMYECKH) BpaIlaeTcsi BOKPYT CBOEH ocH W 00ecreunBaeT IOCTOSHHYIO
TUHEHHYI0 ckopocTh V (M/c) B 30He numndoBaHus.

Kpome Toro, mum¢oBampHBIA Kpyr MOCTYNATENBHO ABHTACTCA B CTOPOHY
3aTa4MBAaEMOT0 PEXKYILETo IEMEHTa C TIOCTOSHHON CKOPOCTBIO, PABHOI BEIWYIHHE
NpOJONBHON Toxaun Sy, (M/MHH). B mpomecce 3aTauMBaHHs C MOBEPXHOCTH
PEXYIIETo JIEMEHTa CHIMAETCS CIIOM MaTepHaja, PaBHBIA BEIWYHHE ITONEPEIHON
MOJIAYM Spon (MKM/JIB. XOT).

B pesynbrate BO3neHcTBHS aOpa3MBHOTO MHCTPYMEHTa Ha 0OpabaThiBacMylo
3arOTOBKY B 30HE PE3aHUsI BO3HUKAIOT yCHIIUS, KOTOPBIE MOTYT OBITh M3MEPEHHI B
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HaTypHBIX 9KCIEPUMEHTaX C BBICOKOW TOYHOCTHIO [2]. /laHHBIE 00 ycHiMsX IpH
aIMa3HOM HUTH(OBaHUM TBepaoro cruiaBa «BonKap» MoryT OBITH MCIIOJIB30BaHBI
Ui onpeAeneHus HarpsHKEHHO-1e()OPMUPOBAHHOTO COCTOSIHUS B
paccMaTpHUBaeMBIX JJIEMEHTAaX pPEXyILIero WHCTpyMEHTa. JIMHeWHBle CKOPOCTH
CMEILEHHs TIOBEPXHOCTHOTO CJI0A MaTepHaa HeMOCPEACTBEHHO B MECTe KOHTaKTa
3aTayMBAEMOT0 PEXKYIIEro 3JIEMEHTa C UUTM(OBAIbHBIM KPYroM 3aBHCSAT OT
paguanbHBIX pa3MepoB Kpyra. [Ipom3BoanTenbHOCTH NUIMGOBAHMS CYIIECTBEHHO
3aBHCHUT OT pabouero nuamMerpa Kpyra i CKOPOCTH CIABHra B MecTe 00pabOTKH.
Marepuan pexyIiero eMeHTa OyleM CYHUTAaTh OJAHOPOAHBIM, CIUIOMIHBIM H
M30TpOonHBIM. Ero paspymieHne HOCHT KBa3MXPYNKHH XapakTep M CBS3aHO C
HaKOIUICHHEM TOBPEKACHUH CTPYKTYphl MaTepHaja IPH  OTHOCHTENBHO
HeOOJIBIINX HEeyNnpyrux aedopmanusax. TexHomorndeckue CHuibl, ISHCTBYIOIINE Ha
peXyIIUil 37€MEHT cO CTOPOHbl a0pa3MBHOTO HHCTPYMEHTA, pacIpelelICHbI
PaBHOMEPHO IO NepeaHel MOBEPXHOCTH BAOJIb PEXYIIeH KPOMKH 3aTaudBacMOIo
UHCTpyMeHTa. Pexymas kpoMmka sBisfercs aOCONIOTHO OCTpod (paauyc
3aKpyTJIEHUS PAaBeH HYII0), M BHEIIHHE CHJIBl paclpesielieHbl PaBHOMEPHO IO
IIMpPUHE pe3lia, a ThUIbHAs MOBEPXHOCTh He HarpyxeHa. Bribepem B KkadecTBe
00bEKTa HCCIEAOBAaHMS KIMHOOOPAa3HYI0 TBEPJAOCIUIABHYIO IUIACTHHY U3
HaHOPa3MEPHBIX 3€PEH MOHOKapOHIa BOJb(ppaMa OIPEACICHHONH NIMPUHBI M
JUTMHBI C YTIIOM IIPH BEpIIMHE, BappupyommMces B npeaenax = 50-60°. Gopma u
YCIIOBHBIE pa3Mepbl MOETH 00padaThIBaeMOil INIACTHHBI TPECTaBIICHEI Ha PHC. 2.

Pucynok 2 — YcioBHBIEe pazMepsl 00padaThIBaeMO TTACTHHBI

JnvHa MmiacTHHBL D MOXeT BapbHpOBaThCs B mpemenax oT 3 mo 21 mMm B
3aBHCHMOCTH OT Ha3HaYeHHs PeXymiero snemenTa. llluprHa muacTUHBI @ 3aBUCUT
OT KOHCTPYKTHBHBIX OCOOCHHOCTEH pEXyIled YacTH MHCTPYMEHTa W OIpeAeisieT
pecypc H DIKCIUTyaTallMOHHBIE XapaKTEPUCTUKH HWHCTpyMeHTa. Haumbonpmmid
uHTEpeC NpH (OPMHUPOBAHMHU PEKYIIETO 3JIEMEHTa WHCTPYMEHTA MPEACTaBIIIET
HEeOOJBIION yIaCTOK MOBEPXHOCTH TJie, KaK MPAaBHJIO0, IPOMCXOIUT WHTCHCHBHBIN
KOHTAKT CTPYXKHU C NEepeAHel MOBEPXHOCTbI0O MHCTPYMEHTAa B IPOLECCE PE3aHUs
MatepuanoB. K 3ToMy yuyacTKy MHOBEPXHOCTH NPEABSABISIOTCS IOBBILICHHBIE
TpeOoBaHUS 10 KadyecTBY OOpabOTKHM IpHM HOATOTOBKE HMHCTpyMeHTa. lllmpuna
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9TOro yyactka d OT pexyuieil KpOMKU B I1y0b MO MOBEPXHOCTH JOCTUraet 1 M.
TonmuHa NIacTUHBL ¢ U3MEHsAETCA B IpeAenax oT 3 10 12 MM U BIUSIET Ha pecypc
MHCTPYMEHTA U IPE/IeNIbHBIE HArPy3KH.

MarepuaJbl Mccie10BaHUM

Jns  wmccnenoBanmss  (OPMHPOBAHMS — HANpPSDKEHHO-AE()OPMHUPOBAHHOTO
COCTOSIHMSI B 30HE 3aTAaUMBAHMS IUTACTHHBI M3 CIIABa BBHICOKOW TBEPIOCTH ObLIa
UCIIONb30BaHA BBIYMCINTENbHAS MOJAETb, pa3paboTaHHAas B paMKaX METOJOB
MEXaHUKH TOBpeXJaeMbIx cpel. B 3D-mocraHoBKe MOIENMPOBANNCH IPOIECCHI
nedopmanmu ¥ NOBpexXIeHUS OOBEMHOW o0JlacTH, NMOKa3aHHOM Ha puc. 2, co
CIEIYIOUIMME pazMepamu: ¢ =3 MM, a = 21 mm, b =12 mm, B =50°.

®duznko-MaremMaTHuecKasi MOEIb MEXaHUYECKOTO TTOBEJCHUS ITOBPEKIAEMOM
cpeibl BKJIOYalla YPAaBHEHUS COXPaHEHWsS MacChl, HUMIyJbca U OJHEPTHUH,
3alicaHHble B paMKax JarpaHKeBOTO IMOJAX0Ja KOHTHHYaJIbHOM MexaHuku. J{is
ONMMCaHU KUHETHYECKOTO IIpollecca Pa3BHTHS TOBPEKACHUH B HCCIECIOBAaHHOM
Matepuaie «BonKap» ncnonp3oBana MoaupUIIpoBaHHAS MOACIH[ 8, 9].

Jns  pemieHust  MCIONB30BAJICS  peIIaTelh MPOTPAMMHOTO  KOMILIEKCa
AUTODYN TM / ANSYS Workbench-13, peanusyrommuii KOHEYHO-Pa3HOCTHYIO
cxemy PuxtMmaiiepa.

Beibop mara NpoOCTPaHCTBEHHOM [OUCKPETH3allMM pacueTHOW oOsacTu
obecrieunBal CX0ANMOCTb YHCIEHHOTO pelleHus 3a1a4n. llar naterpupoBanus mno
BpeMeHM onpenersics u3 ycaosus Kypanra [9].

Pe3yabTaThl MOAeIMpPOBaHUS U MX 00CyKIeHHe

PesynbraThl MOAENMpPOBaHUS HANPSHKEHHO-IE(POPMUPOBAHHOTO COCTOSHUS 1
M3MEHEHHsl TapaMeTpa IOBPEKAEHHOCTH B 30HE NUIMQOBAHMS ITOKAa3aHBI
Ha puc. 3-5. Ha puc.3, a m 0 mokazaHel M3MCHEHHUS PACUCTHBIX 3HAYCHUU
JaBJeHus B To4kax 1, 2, 3 or BpeMeHH n (opMHpyroLeecs: KBa3UCTAI[IOHAPHOE
nosie AaBJeHUH B 0OpabaThiBaeMoOil miacThHEe IpU ckopoct cisura V = 33 m/c,
temneparype 430 °C u npmwxumaromux yewnusax 10, 100 H. IIpu npmkumaronux
yeummsix 300 H (puc. 4, B) mosnie 1aBiIeHUs HECTAIIMOHAPHO, YTO CBUAETEILCTBYET O
Pa3BUTHH MOBPEXKACHUH Ha TIIyOMHE CBBIMIE | MM C MOCIEAYIOIINM pa3pylICHHEM
miactuHbl. Toukn 1 m 3 HaxomagTcs Ha KOHIaX 0oOpabaThIBaeMON MOBEPXHOCTH
macTuHbl. Touka 2 HAXOMUTCS Ha pacCTosHus Z = b/4 0T KOHIA TUTACTHHBI.

C yBenM4eHHEeM NPHKUMAIOIIEr0 YCHIIMS BO3pacTaeT BpeMs (JOPMUPOBAHUS
KBAa3MCTAllUOHAPHOTO  TOIsl  JaBieHus. B pesynpTare  gelcTBUs  Ha
00pabaTbiBaeMON KpPOMKE KIMHOOOPA3HOH IUIACTHHBI NPIDKMMAIOIIUX YCWINH B
o0beMe IUIACTHHBI BO3HHUKAIOT JIOKAIBHBIE 30HBI JICHCTBHS PpacTATMBAIONINX
HanpsoKeHui. Pe3ynbTaTel MOAEIMPOBAHUS CBUAETENBCTBYIOT O TOM, UTO INPHU
BeJIMUMHE MpmwkuMaomux ycuwauit a0 300 H, Bo3HuKawlmiue HampspDKeHHs B
PacCMOTPEHHBIX IUTACTHHAX CYIIECTBEHHO MEHBIIE Ipejiesia MPOYHOCTH TBEPIOrO
crutaBa «BonKapy Ha pactsokenue (~50 MIla mpu 1150°C).

163



ISSN 2078-7405. Pe3anue u uncmpymenm ¢ mexnonozuyeckux cucmemax, 2016, evinyck 86

Ha puc. 4,a,0 mokasaHbl M3MEHEHHUs BO BPEMEHH DPACUYETHBIX 3HAYCHUI
MHTEHCUBHOCTH  CIBHMIOBBIX  HalpsHKeHWH B  Toukax 1,2,3,a  Takke
(dopmupyromieecss KBa3UCTALMOHAPHOE IIOJIE 3TOTO0 MapaMeTpa MHpU CKOPOCTH
cnsura V = 45 m/c, temneparype 1000 °C u npmwxumaronux ycunusx 10 u 100 H.
IIpu npuxumaromux yeunusx 300 H (puc. 4, B) nojie UHTEHCUBHOCTH CABUIOBBIX
HaNpsKeHUN HECTAallMOHAPHO, YTO CBUAETENIBCTBYET O Pa3BUTHM MOBPEXKICHUN Ha
riryOuHE CBBIIIE | MM C TOCIEAYIOIUM Pa3pyIICHHEM IUTACTHHBI.

[TomydeHHBIE pe3ynbTaThl CBHACTEIBCTBYIOT O TOM, YTO B 30HE PEXYyIIEH
KPOMKH IUIACTHHBI y IIOBEPXHOCTH LUIHN(OBAHUS CABHTOBBIC HAIPSDKCHUSA
JOCTaTOYHBI JUI Ppa3BUTHs Heynpyrux nedopmanmii. PasButme Heynpyrux
Jnedopmanuii MPUBOANUT K pENaKCAIlH CABUTOBBIX HANPSDKEHUH M 00yCIIaBIMBAcT
OCLWJUIMPYIOIIMH  XapakTep ux u3MeHeHus (cm. puc.4). C ynajseHueMm ot
MOBEPXHOCTH PEXyIel KPOMKH Ha BEIMYHHY, NPEBHIMNAIONIYI0 BABOE TONIIHHY
yHaJdseMoro Marepuana, HampsDKeHHs IIOCTENICHHO YMEHBIIAIOTCS U He
NPE/ICTABISIOT ONACHOCTH C TOYKH 3PEHHs Pa3BUTHS HEYNPYrux nedopManuii u
MOBPEKACHUN MaTepuaa.

Ha puc.5,a um O mokazaHo KBa3HUCTAllMOHApHOE IIojie IapameTpa
MOBPEXICHHOCTH, (hopMmupylomeecs mpH ckopoct casura V. = 45 wm/c,
T=1000 °C u npwxumaromux ycunuax 10 u 100 H. Ilpu nprwxumarommx ycuausax
300 H B ruracTiHE MPOUCXOAUT WHTCHCHUBHOE Pa3BUTHE MTOBPEKICHUN Ha TIIyOWHE
cBemie 1mm (puc. 5, B).

IIpu BenumuuHe nprxumaromux ycunuid g0 100 H moBpexaenus marepuana
peXylmell KpOMKHM MO TIOBEPXHOCThbIO mHuIM(oBaHMS He HaOII0gaeTcs.
C yBemuuenuem ycunust O6osee 100 H m ckopoctsax, mpepbimarommx 33 wm/c,
HAOJIFOIaeTCsl pa3pylICHUE PEXYIIed KPOMKH C BbIPBIBAMH OTACIBHBIX OJOKOB
TBEPJIOTO CIIaBa Ha NPOTSHKEHHUH BCeH JUIMHBI Je3BHA. HemocpencTBEHHO MOA
MOBEPXHOCTBI0 KOHTAKTHOM 30HBI, B 00BEMe 3aTauMBaeMoON  IUIACTHUHBI
(hopmupyercss 067acTh MOBPEXACHHOTO Marepuana. OmacHBIMH, C TOYKU 3PEHUS
MHTEHCUBHOTO pPAa3BUTHA MHKPOIIOBPEXKJCHUH B MPUIOBEPXHOCTHBIX CIOAX U
30HaX, HAXONANIMXCS BOMM3M o00macTh OOpabOTKH, SBIAIOTCS  PEKUMBI
mu(poBaHUs €O  CIEAYIOIIMMH KOMOMHAIMSAMH CKOPOCTH IUIM(OBAHUS -
nprwxuMatomero ycwmmst: 15 m/c - 300 H, 33 m/c - 100 H, 33 m/c - 300 H,
45 m/c - 300 H. Ctout Takxke OTMETHTbH, YTO PEKUMBI, IIPH KOTOPHIX B IIpoIecce
00paboTKM Ha 3aTauMBaeMOM KpPOMKe HaOIIOJaINCh 30HBI OTPHUIATEIHHOTO
JTABJICHUS, SBIISIOTCS HEOJIArONMPUATHBIMY C TOYKH 3pEHUS KadecTBa 00paboTaHHOM
nosepxuoctH (15 m/c - 10 H, 33 m/c - 10 H).

PesynbraTel MonenupoBaHUs Iporecca NIIH(OBaHUS IUIACTHHBI M3 CIUIaBa
«BonKap» mpu nuuelHOW ckopoct ~ 45 M/c u npmxumaromem ycuiauu 300 H
CBHJICTEICTBYIOT O BO3MOXKHOCTH O0pa3oBaHMSA TOBPEXKACHUII B o00BEMe
TTACTHUHBI HA TITyOuHE cBbIme | MM o1 0OpabaTeiBaeMOl TOBEPXHOCTHIO.

C yBelMueHHEM BpPEMEHH Ipoliecca HU3KOCKOPOCTHOTO NUIM(OBAHUS MOKET
BO3pacTaTh TEMIEpaTypa B 30He 00pabOTKH.
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AHanu3 MoJIy4eHHbIX JaHHBIX O paclpeaeIeH!H napaMeTpa MOBPEKACHHOCTH
B 00pabaTbiBaeéMO IUIACTUHE CBUJETEIBCTBYET O TOM, YTO IPH TEMIEpaType
T = 1000 °C xputudyeckue yciaoBUS IJsI BOSHUKHOBEHHUS MMKPOIOBPEXKICHHHA B
MPUITOBEPXHOCTHBIX CJIOSIX BOSHUKAIOT NP 00JIee HU3KHUX CUIIaX Pe3aHus, YeM MpH
temneparype 7 =430 °C.

Pe3ynpraThl MOIENUpPOBaHMS IPOLECCOB JAedOpPMalMu M IMOBPEKACHHS
TBepporo cmraBa «BonKap» mpu mumgoBaHuM cormacyioTcs ¢ pe3yiabTaTaMu
9KCTIIEPUMEHTAIBHBIX HCCIECIOBAHUHA CHJI PE3aHUSl MpPU Pa3IHYHBIX METOHAaX
anMaszHoro mnumdoBaHHWA TBepmoro cimwiaBa [2]. Beuto  yctaHoBmeHO, dYTO
TPaAWIMOHHOE aJMa3HOEe 3aTaunBaHMEe TBepaoro cmiasa «BonKap» 06e3
MIPUMEHEHHUS 3JIEKTPUUECKUX IPOLECCOB OcylIecTBIsAeTCs npu yeunusax no 200 H.
ArMa3HOe 3aTauuMBaHHE C HEMPEpPHIBHOHN AJIEKTPUYECKON IMPaBKON NOBEPXHOCTHU
JIMa3HOT'O Kpyra MOeT OBbITh peasi30BaHo mpu ycunuax 1o 80 H.

Pe3ynpTaThl MOIENMPOBAaHUS CBUICTENBCTBYIOT O TOM, YTO yMEHBIIECHHUE
IpKUMaroMuX ycunuit B quanasose ot 200 no 50 H cnoco6cTByeT yMEHBIIEHUIO
MOBPEXKICHHOCTHU TBEepAOTO ciutaBa «BonKap» B 30He pexyIied KpoMKH.

BriBoabI

[lomydeHHsle pe3ynbTaThl OOOCHOBBIBAIOT ~BO3MOKHOCTH  ITOBBIIICHUS
Ka4yecTBa 3aTOYKHM TBEPAOCIUIABHBIX PEXYIIMX 3JIEMEHTOB C IPHUMEHEHHEM
KOMOMHHUPOBAaHHBIX METOAOB 3JeKTpoanMaszHoro numudosanus. Ilpemnoxena
(u3MKO-MaTeMaTHYeCKasi MOJENb MPOLECCOB JAeOpMalMy, TOBPEKACHUI U
pa3pyIieHus KBa3UXPYNKUX WHCTPYMEHTAIBHBIX MaTepHalioB BHICOKOW TBEPAOCTH
npr DUIMGOBAHMM  aJMAa3HBIM  KPYroM, [O3BOJISIOMIAS IMPOBOAUTH OIEHKY
NOBPEXKICHUH W  HaNPsSHKEHHO-Ie()OPMHUPOBAHHOI'O COCTOSIHUSL TPU  3aJaH
3aJIJaHHBIX pPeXXUMax NUTH(POBAHUS.

C wucronb3oBaHMEM  MOJENM  TPOBEAEHO  HCCIEIOBAaHUE  IPOIECCOB
nedopmanmu mmactuH M3 TBepaoro crulaBa «BonKap» co cneunuduueckoii
KOH(pUTypanuei mpyu alMa3HOM HUIM(GOBAHUH C JMHEHHOW CKOPOCTBIO CABHIa OT
15 mo 45 m/c, mpmwxumaromux yemmusx 10, 100 u 300 H u Temmieparypax ot 430 1o
1000 °C.

ITokazaHo, 4TO JUIs 3aTaUMBaHUS AIMa3HBIM KPYTOM PEXYIINX 3JIEMEHTOB M3
MHCTPYMEHTIBHBIX MaTepHaJoOB, HMMEIOMNX CIeIn(pUUECKHe TeOMETpUI0 U
rabapuTHBIE pasMepbl, MpPUCYIIME Uil HHCTPYMEHTa, 00padaThIBAIOIIETO
KOHCTPYKIIMOHHBIE MaTepPHAaIIbl, PEKOMEHIyeTCsl JOOMBATHCS IMHEHHBIX CKOPOCTEH
Ha KOHTaKTHPYIOIINX TTOBEPXHOCTSX B Mpenenax ot 33 mo 45 m/c.

JUis  DOCTIDKEHHWsS  YAOBJIETBOPUTENBHOTO  KadecTBa  MOATOTOBJICHHBIX
PEXYIINX TOBEPXHOCTEH W JIE3BUS HMHCTPYMEHTAa W3 HCCIEIOBAHHBIX TBEPIBIX
CIUIaBOB HEOOXOANMO HCIIOIB30BAThH YCIOBHUS 00pabOTKH, TapaHTUPYIOIMINE YCHITUS
nutrndoBanus, He npesbrmatonme 100 H.

Monenp MOXeT OBITH alalTUpOBaHa W JUIS JIPYTHMX MapoK KBa3UXPYIKHX
BBICOKOIIPOYHBIX MHCTPYMEHTAJIBHBIX MaTepHalIoB. TakuMm 00pa3oM, MOSBISIETCS
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BO3MOXHOCTb OLICHUTH HaHpﬂ)KeHHO-HC(i)OpMI/IpOBaHHOC COCTOSAHHUC npu
Pa3IMIHbIX COUYCTaHHUAX aJIMa3HOIo HUHCTPYMECHTA n o6pa6aTLIBaeme
KOHCTPYKIIMOHHBIX MaTCpUaJIOB.
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