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COBEPLUEHCTBOBAHUME METOAOB KOHTPOJ1A KAHECTBA

ABPA3NBHbIX CMECEN

B.A. Yannbizun, B.B. lLlupokoe

FOxHO-Yparnbckul 2ocyGapcmeeHHbIU yHusepcumem, 2. YensbuHck, Poccus

KauectBo abpa3nBHOro MHCTpyYMEHTa (POPMHUPYETCS HAa BCEX CTAAMAX TEXHOJIOTHYECKOTO Mpo-
necca. Ocoboe MecTo B MPOU3BOJICTBE a0Pa3MBHOTO HHCTPYMEHTA 3aHUMAET OTepaIus MPUTrOTOBIe-
HUs a0pa3MBHBIX CMECEH U3 MHOTHX KOMIIOHEHTOB. 3aTpaThl Ha €€ MPOM3BOACTBO B 3HAYUTEIILHOM
Mepe ONpeAessIoT ce0eCTOMMOCTh U KaueCTBO TOTOBOHM MPOAYKIUH. BmecTe ¢ TeM mpouecc mpuro-
TOBJICHHSI CMECeH SABJISIETCS Y3KUM MECTOM B NPOU3BOJICTBE HHCTPYMEHTA, OHOM M3 Hambolee Tpy-
JOEMKHX M SHEProeMkux omepanuid. OTCyTCTBHE HayYHO-OOOCHOBAHHBIX METOIOB MPOTHO3UPOBA-
HHUS KauecTBa CMecel, a TakKe HAaIEXHBIX OIEPATHBHBIX METONOB KOHTPOJS KadecTBa CMeceH
C/IEpXKHBaCT pa3paboTKy 3(P(PEKTHBHBIX TEXHUYECKUX PEUICHHUH, MO3BOJSIONINX PEaln30BaTh BO3-
MOXHOCTH IIPOIIECCa BAIKOBOTO CMEIICHHUS. AOPa3suBHYIO CMECH, NTPECTABIISIONIYI0 MEXaHUIECKYIO
KOMITO3HIIMIO C Pa3HBIM JIOJIEBHIM OTHOILICHHUEM BYJIKAaHUTOBOW CBSI3KM M aOpa3sMBHOIO Marepuana,
MOJIy4aloT METOIOM BAJIKOBOT'O CMEIICHHS C MCIIOJIb30BaHHEM MPOKATHOTO 00opynoBanus. Vcmois-
3yeMBIi B HACTOSAIIEE BPEMs CIIOCOO0 KOHTPOJII TOTOBHOCTH (OJXHOPOJHOCTH) CMECH HOCHUT CyOBEeK-
THUBHBII XapakTep U UMEET 3HAYUTENIbHbIE IIOIPEIIHOCTU. A PE30HAHCHBIM U YIbTPa3BYKOBOH UM-
MYJIbCHBIM KOHTPOJIb KaueCTBa TOTOBBIX M3JIEJIUI IPUMEHUTEIBHO K CHIPBIM a0pa3uBHBIM CMECSIM HE
HPUTOJICH.

[ITupokoe pacnpocTpaHEHHE B HACTOAIIEE BpeMs B pa3HBIX cepax MPOU3BOJICTBA MOTYHAIOT
METOJIbl KOHTPOJISI CBOMCTB M3/EIIHiA, UCTIOJIB3YOLIHE BO3MOXKHOCTH IU(POBON ChEMKH M KOMIIBIO-
TepHOH 00pPabOTKHM LIBETOBOTO COIEPXAHMS CHIMKA C IOMOIIIBIO ITPOrpaMM KOMITBIOTEPHOM TpaduKy.

Hudposas porocheMka MOBEpXHOCTH aOpa3MBHOM CMECH M aHAIN3 M300pa’KeHUS C MOMOIIBIO
IpOrpaMM KOMITBIOTEPHOH T'pa¥KH IMO3BOJISIOT OLEHUTH COJEpKaHHE TBEPAOM M BA3KOH (a3 B
npobax Ha Pa3HBIX ydacTKaX IepepadaTsBaeMOro o0bemMa CMECH M CYAUTHh 00 OJHOPOIHOCTH CMe-
cu. OTO, B CBOIO O4epellb, MO3BOJIUT 00ECIICUNTh ONEPATUBHBIM M HAJEKHBIH KOHTPOJIb Ka4ecTBa
cMecu U Oonee 3(h(PEeKTHBHO peann3oBaTh BO3MOXKHOCTH IPOIECCa U3TOTOBJICHUS IITHU(OBATBHBIX
U37enuil 3 abpa3suBHBIX CMECEH.

Knioueswvie cnosa: kauecmeo, 00HOPOOHOCMb cMeCU, POmoMempuiecKuli Memoo.

AOpa3uBHas cMeCbh, U3 KOTOPOH C MCIIONB30-
BaHWEM oOllepanuii oO0pabOTKH NaBJICHUEM H3IrO-
TaBJIMBAIOT NUINQOBaIbHBIE M3ACIHUS, BKIIOYACT
B ceOsl yIpyro-Bs3KylO CBSI3KY U HECIKUMACMbIN
a0Opa3uBHBIA MaTepHual B Pa3HBIX COOTHOIICHU-
sx [1]. CreneHp OOHOPOIHOCTH CMECH OMpene-
JSIeT DKCIUTyaTallMOHHBIE CBOMCTBA aOpa3MBHOTO
WHCTPYMEHTA MU 3aTpaThl Ha MPOU3BOACTBO CMe-
cu. Ilo pesympTaTaMm OIEPAaTUBHOTO KOHTPOISL
KauecTBa CMECH OIpenessieTcs €€ TOTOBHOCTH
1100 HEO0OXOIUMOCTh TPOJOIDKEHHS OTepaluu
CMEIINBaHUS.

[Ipocreiimme OlEHKH OJHOPOTHOCTH CMECH
B IIPOU3BOJICTBEHHBIX YCJOBHUSAX JICIAOTCS BHU3Y-
aJBHO TIO OJIECKY Cpe3a CMECH M CTEIICHH HEpOB-
HOCTH €€ TOBEPXHOCTH Ha omymnb. [lpm 3Tom
cyObekTHBHAs HMH(OpManus 00 OJHOPOTHOCTH

cMecH MMeeT OoJbInyto morpemHocts. s 6o-
Jiee KOPPEKTHOH OILIEHKH KauyecTBa CMECH WC-
MOJIE3YETCSI AKYCTUYECKHIA METOJ| C MCIIOJIb30Ba-
HueM npubopa «3Byk» [2]. OmbeiT HCnoib30Ba-
HUsl pudopa «3BYK» B YCIOBHIX aOpa3sHBHOTO
MPOM3BOJCTBA MOKAa3aj, YTO MOKa3aHus nmpruodopa
3aBUCST OT CHJIBI yaapa, GopMbl U pa3MepoB U3-
JIeTUsl, TO €CTh OT (PaKTOPOB, HE ONPEEIISIONINX
MEXaHWYECKUE XapaKTepUCTHKH MaTepuaia Hu3-
nenus [3].

B pykoBoACTBE MO METOAMKE OIpeeNIeHHUs
MEXaHMUYECKHX CBOICTB y»e€ T'OTOBOTO (TepMO-
00paboTaHHOT0) a0pa3MBHOTO W3JIENHS 10 CKO-
POCTH PacIpOCTPaHEHUS aKyCTUIECKUX BOJIH JJIS
YCTpaHEHHs] YKa3aHHBIX HEJOCTaTKOB METo/a
BBOJATCSl MOIpPaBOYHbIe KOd(pduuueHtsl [4, 5].
Oco0eHHOCTH MeTo/a JAaloT OCHOBAaHME ITOJIa-
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ratb, YTO JJIsl UCCIENOBAaHUS CBOICTB BSI3KOIl
Cpeabl PE30HAHCHBI METOJ 4acTOThl COOCTBEH-
HBIX Konebanuii HenpuemsieM. C MOMOUIBIO IpY-
roro mpubopa «/HIEKc», B OCHOBE KOTOPOTO
JISKUT YJIbTPAa3BYKOBOH HMITYJIBCHBIH METO,
KOHTPOJIUPYETCS TBEPAOCTh TOJIBKO OTIENBbHBIX
BHUJOB MHCTPYMEHTA, IIPU 3TOM MOIIHOCTh HMM-
MyJbCca 3a4acTyI0 OKa3bIBAETCSl HEIOCTATOYHOM,
na ¥ Takue (HakTopsl, Kak pa3Mepsl U popma wnc-
MBITYEMOTO HM3ZENUs BIUAIOT Ha KOHTPOJIHpYe-
MBI napametp [5-8].

[Ipon3BOACTBOM BBIITYCKAIOTCSI COTHH MapKO-
TUTIO-pa3MePOB aOpasUBHBIX KPYroB, KOTOpHIE
(OpMHPYIOTCS B IPOIIECCE U3TOTOBJICHUS 32 CUET
pasHbIX YOPYTOBA3KHX CBS30K, Mapok alOpa3uB-
HOT'O MaTepHaia ¥ pa3InuYHOro UX COOTHOLICHUSI.

[Ipu s3TOM paznuuue 1BeTa abpa3uBHOIO Ma-
Tepuana u CBSI3KU AaeT OCHOBAHHE M0JIaraTh, YTO
B KayecTBE OINEPATUBHOTO METOJa KOHTPOJS Ka-
YecTBa CMeCe MOXKeT ObITh UCIOIb30BaH IIHPO-
KO TIpUMEHsIeMBbId B pa3HbIX cepax aesTenbHO-
ctu 1mppoBoit ¢poromerpuueckuii meron [9],
OTIBIT TIPUMEHEHHUS] KOTOPOTO0 B MHCTPYMEHTAJIb-
HOM OTpacyiv OTCYTCTBYET.

B ocnoBy Metoma monoxena mudposas ho-
TOCBEMKAa HCCIEeIyeMOro OOBeKTa M aHau3
CHHMKAa C TIOMOILBIO MPOrpaMM KOMIBIOTEPHOM
rpaduxu [10, 11]. Ilpu 5TOM MOXHO BBIIEIUTH
TpeOyeMBblil U1 IPOCMOTPa Y4acTOK H300paxe-
HUS B YIOOHOM JUIsl aHanm3a macmTabe. JlocTo-
WHCTBOM 53TOTO METOJa SBJSETCS HEBBICOKAsS
CTOMMOCTb TNPHOOPHOTO OO0ecleueHHs], HaJeXK-
HOCTb B 3KCILTyaTaIlH, IPOCTOTA B ITOJIb30BAHUHU
pabourM, ONEepaTHUBHOCTH MONYYEHHUS Pe3ysIbTa-
Ta. B uTore onTMMu3Mpyercs Bpems OIepanuu
MOJATrOTOBKU a0pa3uBHON Macchl, U3 KOTOPOH Ja-
nee GopMHUpYeTCs TOTOBOE U3/IeNINE, JOCTUTaeTCs
CTa0MIBHOE KayecTBO MacChl B 00BbEME, MOBBI-
LIaeTCsl TOYHOCTh MONaJaHusl B 3aJaHHbIC MeXa-
HUYECKHE XapaKTEpPUCTUKU H3TOTABIMBAEMBIX
W3JIeNUNA, CHU)KAETCS IMepecopTHila W3TOTOBIEH-
HBIX KPYTOB M IIOBBILIAETCS MPOU3BOAUTEIb-
HOCTh TIpoLiecca MONYyYeHHs] T'OTOBOH IMPOAYyK-
LIMHU, U KaK CJEeICTBUE — CHIDKEHHUE 3aTpaT Ha ee
NPOM3BOACTBO. Pe3ynbraTtel BHeOpeHUs QoTO-
METPHUYECKOTO0 METOAA HCCIECAOBaHMS KadecTBa
CMECH Ha MPEINpUATHH IO MPOU3BOJACTBY IUIHU-
(OBaTBLHOTO WHCTPYMEHTA MOJTBEPAMIN H3JIO-
KCHHBIC JOCTOMHCTBA M PEKOMEHIOBAHBI IS
MPUMEHEHUSI Ha JIPYTHX MHCTPYMEHTAJIbHBIX 3a-
BOJAX M OTPACIISIX MPOMBIIITIEHHOCTH.

Bce mpoune meronsl TpeOyOT AIMTENBHON
MpOLEeIYPHl UCCIIEAOBaHNS 00pa3LOB U HE MOTYT
MIPETEeH0BATh Ha POJIb ONEPATUBHBIX.

TounocTb (oTOMETpHUECKOTO MeToAa HC-
CJICZIOBAIN IIyTeM MHOTOKPAaTHOH ChEMKH OJZHOTO
U TOTO Xe 00beKTa C OIHOrO IMoJoXKeHus. Pe-
3yJIBTaThl CTATUCTUYECKON OOpabOTKM CHHUMKOB
MOKAa3bIBAIOT OTHOCUTEIBHOE OTKJIOHEHHE B IIPO-
[EHTaX MaTeMaTHYECKHX OXKWIAaHUI IBETOBOTO
COJIep)KaHUs OT/EIBHBIX CHUMKOB OT MaTeMaTH-
YECKOro OXKHMJaHUsS Bcedl cepuu CHUMKOB [11].
Omnbka M3MEpeHHH HEe BBIXOAWT 3a MPEIeIbl
unTepBaia +10 %. VccnenoBaHue IIBETOBOTO
COJepKaHUsI CHUMKA OT PacCTOSIHUS 10 OOBEKTa
IpU ChEMKE MO3BOJISIET CENaTh BBIBOJ, YTO YEM
ONKe paccTOsHHUE 10 00BEKTa, TEM TOYHEE WH-
(opmarys OTHOCHUTENFHO OJTHOPOJAHOCTH I[BETO-
BOT'O COJIEPXaHUsl CHUMKA. JIeficTBUTENBHO, MPH
YBEJIMYEHUH IUIOTHOCTH H300paKeHHs, 4YTO B
YaCTHOCTH JIOCTUTAETCS YMEHBIICHUEM PacCTOs-
HUSL 10 00BEKTa ChEMKH, 110 CYIIECTBY YMEHbIIA-
ercs MaciuTta® mpoObl, a TpPU YBEIHYCHUH pac-
CTOAHHSA MacuTad mpoObl yBenuuuBaercs. Mc-
CJICZIOBAaHUSMHU BIUSHHUSA Macmtada [9] mpob Ha
CTaTUCTUYECKHE KPUTEPUU KauecTBa CMEcei yc-
TaHOBJICHO, YTO CTATUCTUYECKUE KPUTEPUU Kave-
CTBa SIBJISIOTCS HEOOXOIUMBIMH, HO HEAOCTATOY-
HBIMHU Il OZHO3HAYHOH OLIEHKM KayecTBa CMe-
CH, U B UTOTC€ BBEACHBI MOHSITHS KPUTUUECKOTO
MacmTaba npod W riryOWHBI OJJHOPOJHOCTH CMe-
CH. A 3TO B CBOIO OYepelb MO3BOJMIIO MPENIo-
KUTb KPUTEPUU OJHO3HAYHOM OLIEHKH KayecTBa
cMecei.

Takum 00pa3oM, TpemIoKeHHbIH (OTOMET-
PHUYECKUI METOJ aJanTUPOBaH AJsl IPOMBILUICH-
HOT'O MPOM3BOJICTBA U PEKOMEHJIOBAH JJISI HCTIOJTb-
30BaHUs Ha MPOMBIIUICHHBIX IPEANPUSITHSIX.
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IMPROVEMENT OF METHODS OF QUALITY CONTROL

OF ABRASIVE MIXTURES

B.A. Chaplygin, chba51@mail.ru,
V.V. Shirokov, shirokovvv@susu.ru

South Ural State University, Chelyabinsk, Russian Federation

Quality of the abrasive tool is formed at all stages of technological process. The special place in

production of the abrasive tool is taken by operation of preparation of abrasive mixtures from many
components. Costs of its production considerably define prime cost and quality of finished goods.
At the same time process of preparation of mixtures is a bottleneck in production of the tool, one of
the most labor-consuming and power-intensive operations. Lack of scientifically based methods of
forecasting of quality of mixtures, and also reliable operational methods of quality control of mix-
tures constrains development of the effective technical solutions allowing to realize possibilities of
process of roll mixture. The abrasive mixture representing mechanical composition with the different
share relation of a vylkanitovy sheaf and abrasive material is received by method of roll mixture
with use of the rolling equipment. The mode of control now in use of readiness (uniformity) of
a mixture has subjective character and has considerable errors. And resonant and ultrasonic pulse
quality control of finished products in relation to crude abrasive mixtures isn't suitable.
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Now in different spheres of production the control methods of properties of products using pos-
sibilities of digital shooting and computer processing of the color maintenance of a picture by means
of programs of computer graphics are widely adopted.

Digital photographing of a surface of an abrasive mixture and the analysis of the image by
means of programs of computer graphics allow to estimate the maintenance of solid and viscous
phases in tests on different sites of the processed volume of a mixture and to judge uniformity of
a mixture. It is the turn will allow to provide expeditious and reliable quality control of a mixture,
and more effectively to realize possibilities of process of production of grinding products of abrasive
mixtures.

Keywords: quality, uniformity of a mixture, photometric method.
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