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IIporHo3upoBanue pa3Mepa NJIOIIAAKH 3aTyIVICHUS
a0pa3suBHOIO 3epHA JJISl PA3JIMYHbIX
TEXHOJOTHYECKUX YCJIOBHUH

© J1.B. ApnamieB

HOxHO-Y panbckuit rocyaapcTBEHHBIN YHUBEPCUTET
(HanmoHabHBIM HCCIIeIOBATENBCKIH yHUBEpcHTeT), Yensaounck, 454080, Poccust

Ocnoguvie nokazamenu, onpeoensiowue pabomocnocoOHOCms adpaA3UBHO20 UHCIPY-
MeHma, — UHMEHCUBHOCMb U Cenenb e2o 3amynienus. [lpu paccmompenuu ouckpem-
HO020 KOHMAKMA WIUpOEAIbHO20 Kpyed ¢ 06pabamvleaemoll 3a20mMo6KoU 8 Kayecmae
MaKoz20 napamempa MOXCHO UCNONb308AMb pasmep niowaoku samynienus. Ilpeonooice-
Ha mamemamuyeckas Mooenb NIOWAOKU 3amynieHus abpasugHo2o 3epHd, 8 KOMopoll
enepsbie YUmenvbl OCHOBHbIE MEXAHUMbL UBHOCA — MeXAHUuyeckuti U  @u3uko-
xXumuyeckui. Mexanuueckuti U3HOC AHATUSUPYEMCA C NO3UYUU KUHEMUYeCcKoU meopuu
NPOYHOCTU MEepPO020 meid, d QUIUKO-XUMUYECKULI — C NOUYUU MeopUU MACCONEPeHo-
ca. Ilockonvky ucciredyemslii USHOC AOPAZUBHO20 3EPHA 3AGUCUN OM HAYATbHOU NIOWAO-
KU 3aMyNnienus, mo 8 OAHHOU MOOelU 6nepevie YUmeHa HelUHelUHas 0Opamnas cesa3b no
pasmepy niowjaoxku samynienus. Takum oopazom, mamemamuieckds MOOelb A8NAemcs
MHO20Q)AKMOPHOU U NO360Jslem HPOSHOZUPOBAMb GEIUYUHY UZHOCA AOPA3UBHO2O UH-
CMpPYMEHMA 8 pasNUiHbIX MEXHON02UYECKUX YCA0BUSIX.

Knroueswie cnosa: nﬂou;adka 3amynienus, u3Hoc a6pa3u6Hoeo 3€pHa, KuHemuuyeckas
meopust npoYHocmu, qbu3ul<0—xu/l/tuuea<uit U3HOC.

B nayuHoOIl nuTepaTtype AOCTATOYHO MOAPOOHO IMPEACTaBIEHBI pas-
JUYHBIC BUIBI M3HOCA abpaswBHBIX 3epeH npu nuiudoBanuu [1-9]. Bo
BCeX paboTax, OCBEUIAIOIINX ATy MPOOJIeMy, OMUCaHbl UCCIIEIOBAaHUS TOTO
WJIM MHOTO MEXaHU3Ma U3HOCa abpa3suBHOIO 3€pPHA B Pa3IMYHBIX TEXHOJIO-
THYECKUX YCJIOBUAX ONepanuy NUTM(OBaHHS, BBIOJHEHHBIE TEOPETUKO-
SMOUpUYECKUMU MeTonaMu. CieayeT OTMETUTh, YTO B IOAABJISAIOIIEM
OOJIBIIMHCTBE HAYYHO-TEXHUYECKOM JTUTepaTypbl MEXaHUUECKUH U (u3u-
KO-XMMUYECKUH HW3HOC abpa3MBHOIO 3€pHa B TMpoleccax HuiddoBaHus
MPU3HAHBl OCHOBHBIMU, IEHCTBYIOMIMMH IpU IITU(GOBAHUN OOJIBIIMHCTBA
KOHCTPYKLMOHHBIX JIETMPOBaHHBIX CcTajeil U ciuiaBoB. OHAKO B HACTOS-
1iee BpeMs OTCYTCTBYIOT 3aBMCHMOCTH, MO3BOJISIOIIME MPOTHO3UPOBATH
pasMep IUIOIMIAJKK 3aTYyIJICHUs: adpa3uBHOTO 3€pHA B Pa3IMYHBIX TEXHO-
JIOTUYECKHUX YCIIOBUSX, B KOTOPBIX YUYTEHbI pa3Hble MEXaHU3Mbl W3HAIIU-
BaHUS.

B o6mem Buzie Mozens U3HOca abpa3uBHOIO 3€pHA B IIpolleccax LUTH-
¢doBaHMs, yUMTHIBAIOLIAS PA3NUYHBIE MEXAaHU3Mbl HM3HAIIMBAHUS, HMEET
BUJI
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Apyrue HapaMeTpBI); KOMILICKCHOH ;1 naHubM [11]; 2 — no pansaeM [12];
(leI/ITBIBaeT Pa3JIMYHBIC MCXAHU3MbI 3 — o ngaHHbIM [13]; 4 — mOXyYeHHBIE IO

MPOTEKaHUs M3HOCa aOpa3MBHOTO dopmye (4)
3epHa).

[TomydeHHbIe BEIMYUHBI IUTOMIAKY 3aTYIUICHUS CBUAETEILCTBYIOT 00
aJICKBaTHOCTU MOJENH (4).

Pacuet muomanku 3aTymieHus B 3aBUCUMOCTH OT TE€XHOJIOTHYECKHX
YCIIOBUH, B KOTOPBIX KCILTyaTHPYETCsS a0pa3vBHBIA WHCTPYMEHT, MO3BO-
JISIeT MPOTHO3UPOBATH 3HAYCHHUSI €T0 SKCILTYyaTallMOHHBIX [TOKa3aTesei.

3aBHCUMOCTh BEJTUINHBI TUTIOIAAKH 3aTyII-
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Predicting the size of the area of abrasive grain bluntness
for the various technological conditions

© D.V. Ardashev
South Ural State University (National Research University), Chelyabinsk, 454080, Russia

The main indicators that determine the performance of abrasive tools are the intensity
and the degree of its bluntness. When considering the discrete contact of the grinding
wheel with the workpiece one can use the size of the area of bluntness as such parameter.
The suggested mathematical model of the area of abrasive grain bluntness for the first
time takes into account the basic mechanisms of wear and tear — mechanical and physi-
co-chemical. Mechanical wear is analyzed from the standpoint of the kinetic theory of
strength of a solid body, and physico-chemical wear — from the standpoint of the theory
of mass transfer. Since the analyzed wear of abrasive grains depends on the initial area
of bluntness, this model for the first time takes into account nonlinear feedback on the
size of the area of bluntness. Thus, the mathematical model is multifactorial and predicts
the amount of wear of the abrasive tool in various process conditions.

Keywords: area of bluntness, wear of abrasive grains, kinetic theory of strength, physico-
chemical wear.
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