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BJIMSIHUE ®PUKIITMOHHOI' O B3AUMOJIEMCTBUS IIPU PE3AHUU CTAJH
AJIMA3HBIM KPYI'OM HA U3HOC ITOJIMKPUCTAJIJIOB AJIMA3A

Hccnedosanvl npoyeccvl pe3anus cmanu aiMasHblM U AOPA3UEHbIM Kpyeamu. YcCmanoeieHo, 4mo
CHUDICEHUE pedicyiyeti CHOCOOHOCU AIMAZHBIX KPY208 C SPAHYIAMU U3 NOTUKPUCTIAII08 CUHIMEMUYECKO20 aimMa3a
npu obpabomxe cmany NPOUCXOOUM U3-3a NPEUMYUIECTHBEHHO20 USHOCA SPAMYI, NPU IMOM CKOPOCMb UHOCA
2Pamyn npesvluiaem CKOpOCmb USHOCA CBA3KU. HI3HOC 2paHyibl U3 NOIUKPUCALIUYECKO20 AMMA3d NPOUCXOOUM RO
cneyuguieckomy Mexamusmy, KOMOpbIl peanusyemcsi 8 YCI08UAX (QPUKYUOHHO20 63AUMOOEUCMBUs C
NPUROBEPXHOCHIHBIM CIOEM CIIAIU, HAXOOSIUEMCS 8 HCUOKOM, 6513KOM U NIACTUYHOM COCMOSHUSX.

Knrouesvle cnosa: aimasuwlii Kpye, cecMeHmMHbIU Kpye, NOBEPXHOCMU USHOCA, AIMA30A0pa3usHble
KOMARO3UYUOHHblE Mamepuasl, (PpuUKyUoHHOe 83aUMOo0eticmeaue, NOTUKPUCTIALIUYEeCKUL dIMA3

Beenenue

B crpoutensHOi MHAYCTpUM MPU HM3TOTOBICHUU KOHCTPYKLMH PA3IMYHOTO HA3HAYCHUS,
moMuMO OeTOHa, KaMHs, JKeJIe300€TOHA IMUPOKO MPUMEHSETCS M CTalb. MexaHuveckas 00padboTka
JAHHOTO BUJAa KOHCTPYKIIUH SIBJISE€TCS Haubosee TpyA0EeMKOM.

Hcnonp3yemblii Ha omepanusax MEXaHW4ecKol 00pabOTKH anMa30a0pa3uBHBI HHCTPYMEHT
(cerMeHTHBIA anMa3HbIi OTPE3HOW Kpyr) AocTaTouHo 3P(GEeKTUBHO 00padaThIBaeT U3JEIHS M3
OeroHa, >ene300eToHa, OJHAKO NpHU 00paboTKe W3NeNuid U3 cTamu MeHee 3(QeKTHBeH, yem
abpazuBHbIN. OCHOBHBIMU MTPUYUHAMHU HU3KOH 3()()EKTUBHOCTH alIMa3HBIX KPYroB Mpu 00paboTkKe
(pe3aHum) cTamu MPUHITO CUYUTATHh TPAPUTHU3ANMIO ajiMa3a MPU KOHTAKTE C KEJIe30M, MEpPEeHOC
MPOAYKTOB M3HOCA HAa IOBEPXHOCTh KOMIIO3UIIMOHHOTO MaTepHaia (CBsI3Ky U aliMa3HbIe 3€pHA), YTO
MPUBOJUT K BBIKPAILIMBAaHUIO aIMa3HbIX 3epeH M3 cBs3ku [1]. CiencTBueM NaHHBIX MPOLIECCOB
SBIISIETCSA HU3KAs PEeXKyIasi CHOCOOHOCTh M MOBBIIICHHBIH H3HOC HHCTPYMEHTA.

O6a Tuna oTpe3HOro MHCTPyMEHTa — aOpa3uBHBIN U aiMa30a0pa3UBHBIN (CErMEHTHBIN) 1O
KOHCTPYKTMBHOMY HCIIOJHEHUIO CTPYKTyp€ KOMIIO3MIMOHHBIX MAaTepUalioB (CBA3ymOLIEE —
HaIOJTHUTENIb — PEXKYIINE 3JIEMEHTHI) MOJ00HBI. OTIHYMS 3aKII0Yal0TCS B (PU3UKO-MEXaHUYECKUX
XapaKTEPUCTHKAX PEXKYIIUX HIEMEHTOB, CBA30K, KOMIO3UIIMOHHBIX MAaTEPUAIIOB U KOHIIEHTPALMIX
PEXYIIUX JIEMEHTOB [2].

W3nammBanue cranu npu abpa3uBHOM (anMa3oaOpa3suBHON) 00pabOTKe MPOMCXOIUT MpU
MacCcOBOM MHUKPOPE3aHUM €IMHUYHBIMU MHCTPYMEHTAMU — 3€pHaMM aiMa3a, KopyHaa u T.1. OJHako,
Tonbko 4YacTk 3epeH (10-17%) ydwacTByroT B mpoliecce MHMKpOpe3aHusi, Oofbllas 4acTh 3€peH
OPUCHTHUPOBaHA TUIOCKMUMH BEpIIMHAMH M J1e()OPMHUPYIOT MPUIIOBEPXHOCTHBIA clod m3aenus [3].
Pa3nuuHblil XapakTep U cTeNeHb (PPUKIMOHHOTO B3aUMOJICHCTBHS aIMAa3HBIX 3€pPEH C MOBEPXHOCTHIO
OyzeT onpenensaTh BeAyIUil MEXaHU3M X U3HOCA U SKCIUTyaTallMOHHBIE XapaKTEPUCTUKU HHCTPYMEHTA.

MeToauKu IKCIIEPUMEHTOB

MeTtonamu 3EKTPOHHON CKaHUPYIOIIEN MUKPOCKOIINH, PEHTTEHOANCIIEPCHOHHOTO aHAJIN3a
M3Y4YE€H MEXAHU3M W3HAILMBAHUS MOJIUKPHUCTAUIOB alIMa3a IPU PE3aHUM CTaIM aJIMa3HbIM OTPE3HBIM
kpyrom (1ARI 300x3x40, APC-3, 1000/800 125 %).

AnmaszabiM U abpasuBHbIM (STIHL 300x4.0x20) kpyramu HpOHW3BOIMIIACH pe3Ka TPYObI
ctanbHOit 3nexTpocBapHoii (OCT 10705-80) uzrorosiennoit uz Ct2 ('OCT 380-94) ¢ Hapy)HBIM
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quamMeTpoM 88,5 MM M yCIOBHBIM mpoxoaoM 80 MM. Ycuire npmKuMa KpyroB K TpyOe cocTaBuiia
50 H. Ckopocts Bpamenus kpyra coctaBmsuia 3000 o6/muH. OOpabOTKy IOBEPXHOCTH
KOMITO3MIIMOHHOTO Martepuaia npoBoawin B 25 % (mac.) comsiHoW Kuciote. BeicoTy anmMasHbIX
rpaHyJl HaJl CBS3KOM OIpeNeNsuid KaK cpeiHe apupMeTHUEeCKOe 3HaYeHIE BBICOT TPaHysl B YEThIPEX
CerMeHTaxX Ha MPOTUBOMOJIOXKHBIX CTOPOHAX KpyTa.

Pexymas cnocoOHOCTh anmas3Horo kpyra, mocie 3, 6, 9 pe3oB cocraBuna 21,6; 20,3; 14,7
r/muH, abpasuBHoro 24,3; 26,1; 20,9 r/MuH cooTBeTCTBEeHHO. BhicoTa anma3HbIX rpaHyn mnocie 9
pe3oB u3menunack ¢ 230 mxm 10 110 Mxm.

Mopdosorust moBepxHOCTEH 3aroTOBKH 1OCIIE pe3aHusi abpa3uBHBIM U ajIMa3HbIMHU KpyraMu
MPEJICTABISIOT CO00M COBOKYMHOCTh Pa3HOBBICOTHBIX TPeOHEW C IJIOCKHUMH, OKPYIJIBIMU
BEpIIMHAMHU, 0OpO37 MEXIy HUMH, U MPOAYKTOB H3HOCAa CTaId B (DOpME OKPYTJIBIX YacTHII,
Mop(dooruueckn CBS3aHHBIX ¢ HUMHU. Ha MOBEPXHOCTAX 3aroTOBOK, OTPE3aHHBIX a0pa3sUBHBIM
KpyroMm, MpUCYTCTBYIOT M TUIOCKHE YaCTUIIBI U3HOCA CTalld B OopMe, XapaKTEPHOU AJISl CTPYKKU H
yacTuilbl KopyHaa (puc. 1 a, 6). IIpoayKTel H3HOCA, 00pa3yONIHECs PU PE3aHUU CTAIBHON TPYOBI
aOpasuBHBIM U aJMa3HbIM KpyraMu, COCTOST U3 OKpYIJbIX yactul pazmepamu 30-300 MM u
KPYIJIBIX TUIOCKHX YacTil (puc. 1 6, 2).
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Puc. 1. Mopgonoeus nogepxrnocmetl 3a20moeKku nocie pe3anusi abpasueHvbiM U aiMA3HbIMU
Kpyeamu (a, 8 — abpazusHulii Kpye, 0, 2 - aIMAa3HbllL)

Mopdomnorusi MOBEpXHOCTH H3HOCA a0pa3WBHOrO Kpyra (KOMIO3MIIMOHHOTO MaTepuaa)
MIpeJICTaBIsieT cOO0ON COBOKYIHOCTHh BBICTYIOB M BIAJMH OOpa30BaHHBIX, B Pa3jIMYHON CTENeHU
paspylIeHHBIMH U BBIKPOIIMBIIMMUCS 3epHaMU KopyHaa (puc. 2 a). Mopdosorus moBepxHOCTeH
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CETMEHTOB aJIMa3HOI'0 Kpyra MPeCTaBIsAeT COOON rpanyibl aiMasa ¢ IJIOUIaIKaMy U3HOCA, CIIeIaMu
cko0J10B. OCTPOBKOBBIE IUICHKH MPOTYKTOB U3HOCA CTAJIH MPUCYTCTBYIOT KaK Ha TOBEPXHOCTH CBSI3KH
TaK U Ha IOBEPXHOCTHU OT/ACIBbHBIX IpaHy (puc. 2 6—2).
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Puc. 2. Mopgonozeust nogepxnocmu usHoca abpaszueno2o (a) u arimaznozo (b—e) kpyeos

[TneHka mpoIyKTOB H3HOCA CTAJIA HA IIOBEPXHOCTH IPAHYJI HIMEET MEPEMEHHBIHN 110 KUCIIOPOIY
coctaB. Ha ywacTkax TMJIE€HKH, COOTBETCTBYIOIIMM crekTpam Ne 7, 8, cojaepikaHue HSJIEMEHTOB
coctaBisieT, % (mac.): kuciopoma — 24,3; sxemesa — 94,75, coorBercTtBeHHO. Ha yuacTtke
MOBEPXHOCTH HM3HOCA TPaHYNIbl, BBICTYMAONMEH W3 TUIGHKH MPOJAYKTOB H3HOCA CTalH,
COOTBETCTBYIOIIEMY CIeKTPY Ne 6, coneprkaHue JIEMEHTOB cocTaBisieT, % (Mac.): xkene3a — 15,25;
kucioposa — 16,15; azora — 10,4; mpumecu — octanbHoe (puc. 3 a).

[Tocite pacTBOpeHUs TUICHOK IPOJYKTOB HW3HOCA CTalW C IOBEPXHOCTH CETMEHTa Ha
MOBEPXHOCTH TUIOMIAJIKK U3HOCA alIMAa3HOM TPaHyJIbl OTMEUEHO MPUCYTCTBUE Kele3a, HUKENs, MeTU
(puc. 3 6). Ha ygacTkax aama3HOTro 3epHa, cOOTBeTCTBYrOMMX criekTpaM Ne 10, 11, koHIeHTpamnus
xenesa cocrassia 0,11 u 0,12 % (mac.), aukenst 0,62 u 1 % (mac.) (mexu 0,14 %) (mac.).

[ToBepxHOCTH M3HOCA AIMAa3HBIX TPaHy pa3TudHbl. Ha CBOOOMHBIX OT IUICHKH MPOTYKTOB
M3HOCA CTaJY IJIOMAAKaX H3HOCA YaCcTh alIMAa3HBIX 3€PEH pa3pyIlieHa U BMECTE C [IEJIbIMHU BBICTYMAIOT
HaJ[ CBSI3KOHM, MPOCIOWKH KOTOPOM MEXAy 3epHaMu M3HOIIEHHI (puc. 3 8). [lo kpasm miomamok
M3HOCA TpaHyJl aTiMa3HbIe 3epHa W3HOIICHBI B MEHBIIIEH CTEMeHU: OOJbIIas YacTh alIMa3HBIX 3epeH
COXpaHuIa CBOIO GopMy H pa3Mmepsl, a mpocioiiku csa3ku (AIN) Mexay HUMHU u3HOIIEHBI (puc. 3 2).

Ha yuacTkax mmomagok W3HOCAa paHee MOKPBITHIX TUICHKAMH MPOIYKTOB H3HOCA CTaIH
BEPIITUHBI aJIMa3HBIX 3€PEH U TPaHU CTIIAXKEHBI, HA TOBEPXHOCTH 3€PEH MPHUCYTCTBYIOT OOPO3JbI U
yrIIyOJIeHus], pa3Mephl 3epeH MEHbIIE YeM B HCXOHOM alMasHo# rpanyie (puc. 3 0, e).
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Puc. 3. Mopghonocus nienxu npooykmos uzHoca cmanu Ha HO8epXHOCMU AIMA3HOU 2PAHY b
(a) u nogepxHocmell U3HOCA AIMA3HLIX 2panyl (b—e): 6 — noo nieHKol cmanu (nocie pacmeopeHus
NIEHKU), 8 — YYaACmKa SPaHyivl, C80000HOU OM NIEHKU UBHOCA CMANU;, 2 — YYACMKA N0 Kpao
NAOWAOKU UBHOCA, O, € — AIMA3HBIX 3¢PeH HA NIOWAOKAX USHOCA DAY

Oo6cy:kaeHne pe3yJbTaTOB IKCIIEPMMEHTOB

Mopdonorun moBepxHOCTEH pe3aHust (M3HOCA) CTAK aIMa3HBIM U a0pa3uBHBIM KPyraMu He
HUMEIOT CYIIECTBEHHBIX pasznuuuii (puc. 1). [IpoaykTsl u3HOCA cTamu, 00pa30BaBIIUECS MPU PE3aHUH
TpyObl amMa3HbIM W aOpa3WBHBIMH KpYyramMH, B OOOMX CIIydasiX COCTOSIT HMX OKpPYIJIBIX H
IJIACTUHYATBIX YacTUIl (CTPYXKKH), KOTOpble ONU3KM MO pa3MepaM. HeKoTophM OTIUYHEM
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MPOAYKTOB M3HOCA, 0Opa30BaBIIMXCS MPH PE3aHUU TPYObI ajIMa3HBIM KpPYrom, sBIsieTcsl Oosee
BBICOKOE COJIEp’KaHue B HUX OKPYIJIBIX YAaCTHUII, pa3Mepbl KOTOPbIX MeHee 50 MKM.

Mopdonorur MOBEPXHOCTEH HM3HOCA CTadM W TPOAYKTOB €€ M3HOCA IOKAa3bIBAIOT, YTO
TeMIieparypa B 30HaX pe3aHus ((PpUKIIMOHHOTO KOHTaKTa) 000MMH Kpyramu OJIM3Ka M MPEBbIIIacT (Ha
OTAENBHBIX YYacTKax) TEMIeparypy IUIABICHHS CTald. B TakuX YCIIOBHAX BMECTO OTJIEJICHHUS
¢bparmenta crand  (CTPY)KKM) €IWHUYHBIM  HHCTPYMEHTOM  IPOUCXOAMT  IUIACTHYECKOE
neopMHpOBaHNE W BBIABIMBAHHE IPUIIOBEPXHOCTHOTO CJOS CTajiM, HAXOJSIIErocs IpH
MPEIIUIaBIIIbHBIX TeMIepaTypax (JIM0O B KMJIKOM COCTOSIHWH), ABIXKYILIEHCS KPOMKOH (ILJIOCKOM
BEpIIMHOW) MHCTPYMEHTA M3 30HBI (DPUKIIMOHHOTO KOHTAKTa. DTOT IMPOIECC MPOTEKAeT KaK Npu
pe3aHuM CTalld alMa3HbIM, Tak U aOpa3suBHBIM KPYroM. YBeJIWYEHHE TeMIIepaTypbl pa3pe3aeMoil
TpyOBI (II0 Mepe YBEIMYCHHSI YHCIIa PE30B) CIIOCOOCTBYET MEPEX01y OT MpoIiecca pe3aHusi K mporieccy
MIPEUMYILECTBEHHOTO BBHITECHEHHSI CTAJIM M3 30HBI (PPUKIIMOHHOTO KOHTAaKTa. PocT TeMmnepaTypsl Mo
Mepe TepeMeIIeHHs aJIMa3HOW TpaHylbl B MPUIIOBEPXHOCTHOM CIIO€ CTalH (30HE (PPUKIIMOHHOTO
KOHTaKTa) COIMPOBOXKAAETCS yBelMueHHEeM Kodddunrenta Tpenus aimasa o cranu: ¢ 0,14-0,18 mo 3
[4, 5]. MauHblit 3G deKT Takke COCOOCTBYET TCILIOBBIACICHUIO B 30HE (PPUKIIMOHHOTO KOHTAKTa
aJIMa3HOM IpaHyJIbl CO CTAIbIO U YBETMUEHUIO JI0JIU MPOYKTOB U3HOCA B (POPME OKPYIIIBIX YACTHII.

Bricokue Temneparypbl B 30He (PPUKIMOHHOTO KOHTAKTa MHTEHCU(HIUPYIOT TPHOOXUMHYECKOE
B3aUMOJICHCTBHE aIMa3a C ’KeJIe30M: 00paboTKa CErMEHTOB B COJISTHOM KUCIIOTE HE IPUBOAUT K MTOTHOMY
YIQJIECHHUIO JKeJe3a, a TAKKE HUKEJs, Melu (KOMIIOHEHTOB CBSI3KM KOMIIO3MIIMOHHOIO MaTepHaia) C
MOBEPXHOCTHU AJIMa3HbBIX 3€PEH. DTH AJIEMEHTHI MOT'YT MPUCYTCTBOBATH KAk B MUKPOTPEIIMHAX ATMa3HbIX
3€peH, CBSA3KH, TaK U B BUJIE COCAMHEHUN — KapOUI0B XKeJe3a, HUKEIIs, TBEPIOro pacTBOpa YIiepoza B
HUKene, sxene3e. OHaKko, KapOHuIbl PaCTBOPUMBI B COJNISTHOM KHCIIOTE, a MPUCYTCTBHE *keme3a (B BUAC
TBEPJIOT0 PACTBOPA C YIIIEPOJOM) U MEJIU JA€T OCHOBAHUE CUUTATh, UTO rpaUTH3aLMs AIMa3HbIX 3€pEH
npu (PUKIIMOHHOM KOHTAaKTE C JKElIe30M He uMmena Mecta. Hukenb, Melp SBISIOTCS KOMIOHEHTAMH
CBSI3KM KOMITO3UIIMOHHOTO MaTepuaa, X NPUCYTCTBUE Ha IOBEPXHOCTHU aJIMa3HBIX 3€pEH 00YCIOBIEHO
MIEPEHOCOM YaCTHI] CBS3KU BMECTE C IJICHKOM Kesesa.

Bricokue Ttemmeparypsl B 30HE (PUKIMOHHOTO KOHTAKTa CIIOCOOCTBYIOT Ppa3BUTHIO
aare3uoHHoro, U@ y3nOHHOTO U TPUOOXUMHUYECKOTO MEXaHHW3MOB HM3HOCA aJIMa3HOW T'PaHYIIbI,
OJTHaKO MOP(}OJIOTUH TOBEPXHOCTEH M3HOCA AJIMAa3HBIX 3€PEH HE SBISIOTCS XapaKTEPHBIMH IS
afre3suoHHOro, 1M y3MOHHOTrO MEXaHM3MOB H3HOca [6, 7].

OOpazoBaHne Ha [MOBEPXHOCTH TpPaHYJ] YYaCTKOB C PAa3IMYHBIMH MOPQOIOTUSIMU
MIOBEPXHOCTEHl  M3HOCA  BbBI3BAHO  PA3JIMYHOW  HMHTEHCUBHOCTBIO HUX  B3aUMOJEHCTBUS ¢
MIPUTIOBEPXHOCTHBIM  CJIOEM CTayi. llepeMerieHre BEpIIUHBI TPAHYIbl B MNPUTIOBEPXHOCTHOM
IUTACTUYHOM, 3aTE€M >KUIKOM CJIO€ CTAJIU MPUBOAUT K MPEUMYIIIECTBEHHOMY M3HOCY MPOCIIOEK CBA3KU
MEXIY 3epHAMHU, U YacTH aJMa3HBIX 3€pPEH, YacTh 3€peH M3HAIIMBACTCS B MEHBIIECH CTEIEHH U C
MEHbILIEH CKOPOCTBIO BBICTYMAET HaJ MOBEPXHOCTBIO (pHC. 3 6, 6). DTOT 3(hPEeKT MOXKeT ObITh
00yCJIOBJIEH pa3IMyYHON KpUCTAJUIOTpapUuecKoil OpHeHTalMeN alMa3HbIX 3€pPEeH U aHU30TPOIUEH X
TBEPAOCTU. AJIMa3HbIE 3€pHA, OPUEHTUPOBAHHBIE K MOBEPXHOCTH CTAIH «TBEPABIMUY» IUIOCKOCTSMH,
W3HAIMBAIOTCS B MEHBIIEH CTETNEeHH, YeM 3epHa OPHEHTHPOBAHHBIC «MSTKUMIY ILIOCKOCTSIMH. B
pe3ynbTare 3epHa, OPUEHTUPOBAHHBIE «TBEPIBIMIY IUIOCKOCTSMH K MMOBEPXHOCTU CTAJIH, BBICTYMAIOT
HaJl CBSI3KOM M W3HOILEHHBIMU 3epHamu. lIpucyTcTBUE IJIEHOK MPOJIYKTOB M3HOCA HA IUIOIIAIKAX
M3HOCA KOCBEHHO YKa3bIBA€T HAa YUYACTKHU ITOJIBEPratoLIrecs: Hanbosiee MHTEHCUBHOMY TMHAMHUYECKOMY
BO3JICCTBUIO MPUIIOBEPXHOCTHOIO CJIOSI CTAM. BHenpeHne rpaHynbl B NMPUIOBEPXHOCTHBIM CIIOU
CTaJIM U €€ MepeMelleHe B HEM, MOKHO pacCMaTpHUBAaTh M KaK «TEUCHHE» KBA3HKHUIHOTO (MKHIKOTO)
CIIOSI JKeJe3a MO MOBEPXHOCTU rpaHyibl. CHukeHue TBepAocTH anmasHbix 3epeH (¢ 10 I'Tla mpu
HOpMabHBIX ycnoBusix Ao 1,7-2,0 I'Tla — npu 1700 K [8]), BeiIcOKHME TeMIiepaTypbl, TEUEHUE U
THIPOTMMHAMHYECKOE BO3CHCTBHE KBA3MKUIKOHN IUIEHKH CTAlIM MPHBOAUT K M3HOCY TOBEPXHOCTH
aMa3HoOll TpaHysbl MO CHeUU(UYECKOMY MEXaHU3MY BKIIOYAIOIIEMYy a0pa3sUBHYIO KOMIIOHEHTY
(abpa3uBHOE TMHAMHYECKOE BO3JEHCTBUE KBA3UIUIACTUYHOM cpelbl) AM(Py3noHHYIO (pacTBOpeHHe
CBSI3KH, ajMasza B JKeJe3e) M aAre3MOHHYyI0 (OTIEJeHHWE YacTUI[ CBS3KM M aimasa). B obmactu
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temnepatyp 1700-1800 K pacTtBopuMOCTb yriepona B XKHAKOM jKene3e JocThraer 6—7 mac. %, 4ro
JOCTaTOYHO JJIsl PACTBOPEHHS aJIMA3HBIX 3€PEH B «TEKYIIEH) 10 ero MOBEPXHOCTH IJICHKE Xkerne3a. [1o
Mepe YBEIMYCHHUS YHMCIIa KOHTAKTOB TPAHyJIbl CO CTAJbI0 W M3HOCA €€ MOBEPXHOCTH, MEPUOAMUECKH
MOBTOPSIIOIINICS CPBIBBI IUICHKU U IOCIIEyIoNIee ee 00pa3oBaHue B 30HE (PPUKIMOHHOTO KOHTAKTa
NOPUBOAUT K TOMY, YTO KBAa3WIUIACTHYHAS IICHKA CTAIM CHJIAMH TPEHUS MEPEMEIaeTCs MEXIy
aMa3HBIMU 3epHaMU. MeHbIIass CKOPOCTh M3HOCA YacTH aJIMa3HBIX 3€PEH IMOKa3bIBACT Ha JCHCTBHE
abpasuBHOrO H3HOCA [9].

[TprynHON NPEHMYIIECTBEHHOTO H3HOCA TpPaHyJbl, a HE CBS3KH KOMIIO3MIIMOHHOTO
Marepuaa SBISETCS MEXaHU3M W3HOCA TPaHyIT; YacTHIIBI H3HOCA CTAIN CPHIBAIOTCS ¢ TOBEPXHOCTH
CBSI3KH IIPU €€ KOHTAKTaX CO CTaJIbl0, @ OCTPOBKOBBIC TUIEHKU BBITOTHSIOT POJIb CBA3KH: €€ TOJIIMHA
NEePUOANYECKN YBEIMUUBACTCS, CICICTBUEM AITOTO SIBISETCS CHM)KEHHE CKOPOCTH HM3HOCA CBSI3KU
KOMIIO3ULIMOHHOTO MaTepHuaa.

OO0pa3oBaHrue MUKPOTPELIMH U IOCJeIyIollee pa3pylieHue IpaHysl B OOJIbLICH CTerneHu
BBI3BAHO JAMHAMUYECKHUM, YIAApHBIM XapaKTepOM KOHTAKTa CETMEHTa pa3pe3aeMoil TpyOoi, a He
TepMuuecKuM 3P PekToM PPUKIIMOHHOTO B3aUMOICHCTBHS CO CTAJIBIO.

XapakTep M3MEHEHHUS! PEXyIIed CIIOCOOHOCTH alMa3HOTO Kpyra IpH YBEIMYCHHH YHCIia
Pe30B, MOPQOIIOTHS MOBEPXHOCTEW H3HOCA TPAHYJIBI U CTANIN ITOKA3bIBAIOT, YTO CHI)KEHHE PEXKYILEH
CIIOCOOHOCTH Kpyra OOYCJOBICHO M3HOCOM ajIMa3HBIX TpaHyJl BCIEJCTBHE CIEHU(PUIESCKOTO
MeXaHHM3Ma MX B3aUMOJICHCTBHS CO CTANBIO B 30HE (DPUKIIMOHHOTO KOHTAKTA.

3akiaiouenue

CHmKeHue pexyIIei CnocCOOHOCTH alIMa3HbIX OTPE3HBIX (CETMEHTHBIX) KPYTOB C FpaHylIaMu
U3 TIOJUKPUCTAIOB CHHTETHYECKOTO ayiMaza mpu o0paboTKe CcTalmw TPOUCXOAWT U3-3a
MPEUMYIIECTBEHHOTO HM3HOCA TPaHyl, CKOPOCTh W3HOCA TPaHyJ IPEBBINIAET CKOPOCTh HM3HOCA
cBs3ku. OHOM U3 TPUYUH MEHBIIIEH CKOPOCTH U3HOCA CBSI3KU SIBIISIETCS IEPEHOC MPOAYKTOB U3HOCA
cTanu B (popMe IUICHKU Ha TIOBEPXHOCTh CBSI3KM KOMIIO3MIIMOHHOTO Marepuaia. VI3HOC rpaHyiibl U3
MOJIMKPUCTATMYECKOTO ~ ajiMa3a TMPOMCXOJUT TI0 CHEU(UISCKOMY MEXaHU3MY, KOTOPBIH
peanusyeTrcss B YCIOBHUSX (PPUKIIMOHHOTO B3aWMOJEWUCTBUS C MPUIIOBEPXHOCTHBIM CJIOEM CTallH,
HaxOJSIIEMCS] B JKHUJIKOM, BSI3KOM U IUIACTUYHOM COCTOSHHSX. D(G(HEKT CHIKCHHUS PEXyIen
CIOCOOHOCTH Kpyra OOYCJOBIIEH HE TMEePEeHOCOM MPOAYKTOB H3HOCA CTald Ha TMOBEPXHOCTh
KOMITO3UITMOHHOTO MaTepuaia (TaKk Ha3bIBAEMOE «3aCaJIMBAHHUE» PEXKYIIEH KPOMKH) W HE
peann3yeTcs Mpu pe3aHuu CTalld HHCTPYMEHTOM, OCHAIIEHHBIM TPaHyaMU MOJUKPUCTATUINYECKOTO
anMasa. [locTerneHHOe CHIDKCHHE PEXYIeH CIOCOOHOCTH aJIMa3HOro Kpyra JellaeT BO3MOKHBIM
CO3/IaHHE CHEIHATN3UPOBAHHOTO HHCTPYMEHTA ISl PE3aHusl CTalIH.

Hocniooiceno npoyecu pizanns cmani aamazuum i abpazusHum Kpyeom. Bemarnoeneno, wo snudicenns
Ppi3anvhol 30amHocmi AIMA3HUX KpYeie 3 2panyiamu 3 NOMKPUCMATIE CUHMEMUYHO20 aIMa3y Nbl) 4ac
00pobKku cmani 8i00y8aAEMbCA Uepes NepesadCcHe 3HOULYBAHHA SPAHYI, NPU YbOMY WEUOKICTNb 3HOULYBAHHS
2PamMyn nepesunye WEUOKICMbd 3HOULYBAHHSA 36'SI3KU. SHOWYEAHHA 2panyiu 3 NOJMIKPUCMANIYHO20 AIMAa3d
8I00yBaEmMbCsi 34 CREYUDIUHUM MEXAHI3MOM, SKUUL Peanizyemvest 6 YMO8ax (YPukyitunoi 63aemolii 3
NPUNOBEPXHEBUX WAPOM CTNAT, AKULL 3HAXOOUMbCS 8 PIOKOMY, 8'A3KOMY | HIACMUYHOMY CIMAHAX.

Knrouoei cnosa: anmasnuii Kpye, cecmeHmHull Kpye, NO8ePXHi 3HOULYAHHS, AIMA30a0PA3UGH]T
KOMNO3UYitiHi mamepianu, ppuryitina 83aEmo0isn, NOAIKPUCTNATTYHUL AIMA3

340



PA3JEJ 2. UHCTPYMEHTAJIBHBIE, KOHCTPYKIIHOHHBIE U ®YVHKI[HOHAJIbHBIE MATEPHAJIBI

HA OCHOBE AJIMA3A Y KYEUYECKOI'O HUTPUJIA BOPA

A. M. Kuzeit, V. E. Babich* 2
Physico-Technical Institute of the National Academy of Sciences of Belarus
University of Civil Protection of the Ministry of Emergency Situations of Belarus

THE IMPACT OF FRICTIONAL INTERACTION WHEN CUTTING BECAME THE DIAMOND

WHEEL ON WEAR OF POLYCRYSTALS OF DIAMOND

Processes of cutting of steel details by diamond and abrasive circles are investigated. It is established

that decrease in the cutting ability of diamond wheels with granules from polycrystals of synthetic diamond at
metal working happens because of primary wear of granules, at the same time the speed of wear of granules
exceeds the speed of wear of a sheaf. The wear of a granule comes from polycrystalline diamond on the specific
mechanism which is implemented in the conditions of frictional interaction with a near-surface steel layer
being in liquid, viscous and plastic states.

Key words: diamond wheel, segment wheel, wear surfaces, diamond abrasive composite materials,

frictional interaction, polycrystalline diamond
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