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Annotation. It has been studied the structural changes in the powders Al.Os, TiC, ZrB2 which was

machined carried out in aplanetary and tumbling mills.

VccnegoBaHus TBepgoasHbIX MPOLIECCOB, peakuuil, MHULMMPYEMbIX MeXaHWYeCKUM BO3LeACTBUEM,
MpoLLeCcCOB C y4acTeM peareHTOB, MOABEPrHYTbIX NPeABapUTE/IbHON MeXaHOXMMUYecKol 06paboTKe HavaTbl
[laBHO, Ha CErofHALUHUNA [eHb MeXaHOXMMWYECKMe ABMIEHUS B AWNCMEPCHbIX CUCTEMaxX MOHHO-KOBa/IEHTHbIX
COEAIMIHEHWI MPUBMEKAOT 0CO6bIA MHTepec B CBA3W C WUHTEHCMBHbLIM PasBUTMEM HOBOrO Hanpas/feHus B
MaTepuanoBefeHNN, a UMeHHO: CO3faHWe HaHOMAaTePNanoB U HAHOKOMMO3UTOB C YHUKa/IbHLIM KOMI/IEKCOM
cBolicTB. OAHO M3 [NaBHbIX MECT B MOUCKOBbIX WCCNefOBaHUAX B 3TOM HanpaB/ieHWWM 3aHMMaloT
KepaMUYecKre MaTepuasibl.

Llenb paboTbl - M3yyeHUe CTPYKTYPHbIX M3MeHeHUit B mnopowkax Al203, TiC, ZrB2, nofBeprHyTbIX
MexaHu4YeckKoli 06paboTKe, KOTOpas OCyLLeCTBAANACL B NiaHeTapHoi n 6apabaHHO MebHMLAX.

Martepranom gna uccnefoBaHUsA CAYXWUAW NOPOLWKK Kapbuga TutaHa (TiC), anéopuga UMpKoHUs (ZrB2)
okcuga antomuHmsa (Al203.

B pamkax paboTbl MexaHnyeckas 06paboTka (MO) NOpoOLLKOB OCYLLECTBIANACL B Me/IbHULAX iBYX BUJOB:

1 Bua - nnaHetapHas MenbHuua AlO-2 c paboyeit EMKOCTBIO W MEOWMMW Tenamu M3 CcTau.

MpojoMmKNTENBHOCTL MexaHU4ecKoi 06paboTkm coctaBnana T = 1, 5, 10, 20, 30 MuH.

Poccua, Tomck, 21-24 anpens 2015 T. PU3VKA
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2 Bupa - 6apabaHHas MenbHuUa ¢ paboyell EMKOCTbIO M MeNlOWMUMU TenaMun W3 BbICOKONNOTHOTFO KOpPYyHAA.
CoOTHOW EeHMEe MacCCbl MenwWMUxXx Ten K Macce nopowka Bbligepxwusanocb 5:1 un 10:1. MakcumanbHas
NPOAONXMUTENbHOCTb MeXaHWYeCKOW o6paboTKyM nopow ka cocTaBnsana 100 u.

M3mepeHne yp[enbHOW NOBEPXHOCTW NOPOLWKOB NpoBOAMAOCL Ha npubope «COPBW Ne 4.1» MeTO[OM
HMW3KoTemMnepaTypHoii agcopbuum aszota (BAT). Mopdonorumw yacTuly Nopow Ka McCNefOBanNuM Ha pacTpOBOM
3NeKTPOHHOM MuKkpockone (P3M) SEM Philips-515. JaHHble 0 CpefjHEM pa3Mepe 4yacTuUL NONYyYeHbl, MCNONb3YA
MeToA AWHamMuuyeckoro paccesHus ceeTa (AHP), a Takxe MeToAOM cCAyuyalHblXx cekywmx no P3IM-
n3obpaxeHnsam.

McxoaHbl it nopowok AI2 3cocToan M3 KpynHbIX TNO6YNAPHBIX YacTUL, UX CpegHnUil pasmep cocTasun ~ 90
MKM, puc. 1. [laHHble rno6ynbl npefcTaBnann cob6oil COBOKYMHOCTb 4YacCTuL HenpaBWNbHOW (GOpMbl, CpefHMNN
pasmep KoTopblXx cocTaBnfan ~ 10 MKM. MCXOAHbI Nnopow oK Kap6uaa TMTaHa COCTOAN M3 YacTUL HeENpaBUNbHON
GopMbl, 6ONbW MHCTBO N3 KOTOPLIX MUMENN cpeaHmMii pasmep 1,5 1 10 MKM. Mopow ok ZrB2cocToAN U3 KPYNHbIX
pPbIXAbIX arnomepaToB HenpaBUNbHON (oOpMbl, CpeAHUI pa3mep KOTOpPbIX cocTaBun ~ 90 MKM. [JaHHble
arnomepaTbl COCTOANMN U3 MENKUX YaCTuUL, CO CPeHUM pa3mepom ~ 1,8 MKM.

YpenbHas NOBEPXHOCTb WCXOAHbLIX NOPOWKOB cocTaBnana SY4 (TiC) = 0,8 m2r, SV (A1203) = 47 mar, SYq,
(ZrB2) = 0,6 m2r. CornacHo metoay AHP cpeaHuii pasmep yactuy nopowka TiC coctasun dbd = 28,2 MKM,
nopowka Al20344 = 17,4 MKM, puc. 2, nopowka ZrB2 A4 = 74,2 MKM. HacbinHaa NNOTHOCTbL Nopowka TiC

coctasuna pH= 1,45 r/cm3 nopowka AI203, PH= 0,6 r/cm3 nopowka ZrB2 PH= 1,26 r/cm3.

Puc. 1L P3M-u3obpa>keHune UCX0AHOro Puc. 2. PacnpegeneHue 4yacTuL, UCXOAHOTO NOPOLLIKA
nopowuka Al Os Al2Os no pasmepam

W3 npefcTaBNeHHbIX Ha puc. 3 3aBUCUMOCTEN HACbIMHOW NNOTHOCTN OT MPOAOMNXKUTENbHOCTU MeXaHUYeCKOA
06paboOTKN, BUAHO, YTO YBe/MYEHMNE NPOJONXKMUTENbHOCTN MeXaHUUYECKON 06paboOTKM O 1 MUHYTH NMPUBENO K
HE3HAaYNTEeNbHOMY YMEHbW EHMNIO HAaCbIMHOW NNOTHOCTU B CAAy4Yae NOpoWw KOBbIX cucteMm Al203m ZrB2,a B cnydae
cuctembl TiC Habnwpganocb YMeHblleHWe HacbiMHOW nnoTHocTu B 1,4 pasa. [lanbHeliwee yBenunuyeHwue
NPOAOMKUTENbHOCTN MeXaHUYeCKOolW 06paboTKN 40 5 MUHYT NMPUBENO K POCTY BENMYNHBL HAaCbiMHONW NAOTHOCTH
ANA BCEX CUCTeM, ee 3HaueHna cocTasunn ans TiC pH= 1,35 r/cm3 gnsa nopowka AI203 pH= 0,75 r/lcm3 gnsa
nopowka ZrB2,PH= 1,5 r/icm3,

Ans n3MepeHMs pa3MepoB YacTUL MOPOWKOB Mcnonb3osancs Mmeton OLHP. M3 nonyyeHHbIX 3aBUCUMOCTEN
CTeneHN M3Menb4yeHUs ANCNEPCHbBIX CUCTEM OT NPOJONXMUTENbHOCTN MeXxaHW4YeCcKOh o6paboTKN, BUAHO, 4TO AN4A
BCeX AMCMEPCHbIX CMCTEM MexaHuyeckas o6pa6oTka B TeyeHMe 1 MUHYTH NMpuBena K yMeHbL eHUI CpefHEro
pasmepa yacTuy.

fdanbHelllwee yBenNM4YyeHWe MNPOAONKMTENbHOCTW MexaHW4yeckoi o6paboTKM A[O 5 MWUHYT npueeno K

YyBENWYEHUI CPEefHEro pa3mepa 4YacTWUL B pPa3HON CTeNeHU ANsA BCEX UCCNEfYEMbIX CUCTEM.
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Mpu npogomkntensHoct MO oT 5 go 30 MUHYT 3aBUCUMOCTU BbIXOAAT B HacCbILeHWE - BeNnMYUHa
CPefiHero pasmMepa 4acTuL, NPaKTUYeCKN He M3MeHsinacb. [ns nopowka TiC cpegHuid pasmep YacTuL, cocTaBu
d4. ~ 20 MKM, A4n8 rnopoLka oKcuga antoMUHUA cocTaBun 4 ~ 17,25 mMKm, 418 nopowka ZrB2coctasun 4 ~
14,75 mKm. Takum o6pas3om, MOKasaHO, 4YTO MexaHuyeckas o6paboTka 6osee 1 MUHYTbI NPUBOAUT K

arfioMmepauuy BHOBb 06pa3oBaHHbIX YacTuL, B NPOLLECCe MEXaHUYEeCKOKN 06paboTKK.

Pvic. 3. 3aBMCMMOCTb HACbIMHOW MNIOTHOCTY OT NPOAOHKUTENBHOCTY MeXaH4ecKoi 06paboTKu

Ha npouecc MexaHW4Yeckoli 06paboTKM MaTepuana CyLLeCTBEHHOE B/IMAHME OKasblBaeT XapakTep
MeXaHNYecKOoro BO34e/CTBUS, KOTOPbIA onpeaenseTca TWUNOM MenbHUUbI. B pamkax JaHHOW paboTbl 3TO
NPoWINIOCTPUPOBaHO Ha Npumepe nopowka Al203. MO nopoluKa ocyLlecTBnAsnack B 6apabaHHO MenbHULE.

AHanu3 gaHHbIX, MOIYYeHHbIX MPW COMOCTaB/IEHUN Pe3yNbTaToB MOC/e Pas/IMyHbIX BULOB MeXaHW4ecKoW
00paboTKM Ha npumepe nopowka Al203 nokasan, 4to nocne MO nopowka Al203 Habnoganocb NpakTUYecKu
MofHOe paspyLUeHWe KPYMHbIX arperaToB, COCTaBAAOLIMX WCXOAHbIA MOpoLWoK. CornacHo pacnpefgeneHuto
yacTuL, No pasMepam B MOPOLLIKE NPUCYTCTBOBA/IM YacTULLbl Tpex (pakuuii. CpefHUin pasmep 4acTuL, B MOPOLLIKE
COCTaBNAN ~ 12 MKM, MpW 3TOM B MOPOLLKE MPUCYTCTBOBA/IM YaCTULbI, pasmep KOTOpbIX gocTuran ~ 30 MKM, a
TakKXe MeJsIKMe YacTuLbl CO CPefHUM Pa3MepPoOM 3 MKM.

HecmoTpsa Ha M3MeHeHWe rpaHyfoMeTPUYecKoro coctasa (MHOrMoMpakLMOHHOCTL) nopowka Al203 nocne
MO BenMumMHa ero yaesibHON NOBEPXHOCTU NMPU yBENNYEHUN NPOA0/HKUTeNbHOCTU MO nopowwka Ao 40 yacos
yBenuumnacb oT 46 go 50 M2r, ganbHeiillee yBeMyeHWe NPOLO/IHKUTETbLHOCTU MeXaHWYecKon 06paboTku o
100 yacoB NMpPaKTUYeCKM He OKa3asio BAWSHWA Ha BEMUYMHY YAe/bHOW MOBEPXHOCTM nopolwka. Habnwogaemoe
He3HaunTeNlbHOEe yBe/IMYeHMe yaenbHO NOBEPXHOCTM, BEPOSATHO, 06YC/I0B/IEHO PbIX/I0/ NOPUCTOM CTPYKTYPOii
arperaToB, COCTaBnAKLWMX Nopoww ok Al203. Mpu 3ToM Takas e Be/MyuHa yaenbHol noBepxHocTu (50 m2r)
focTuranack nocne BbICOKO3HepreTnyeckon MO B TedeHne 1 MUHYTBI.

YCTaHOBMEHO, YTO yBe/IMYeHMEe MPOA0/KNTENIbHOCTM MeXaHWUecKoin 06paboTku [0 65 yacoB Mmpuseno K
pPOCTY HacbinHOW nnoTHocTM oT 0,6 go 0,8 r/cm3, mpu 3ToM fanbHeillee yBenMyeHUe MPOAOIHKUTENbHOCTH
06paboTKM nopoluka B 6apabaHHON MenbHMLUe A0 100 4acoB MPAKTUYECKM He 0Kas3aso B/AUSHUA Ha BeNMUYUHY
HacbIMHOM MAOTHOCTU. B cnyyae yBenn4yeHUS MNPOAO/DKUTENBHOCTU BbICOKOIHEPreTUYECKON MeXaHUYecKol
06paboTkuM nopotka Al203 40 5 MMHYT NpMBENO K POCTY HacbINHOM nioTHocTu oT 0,7 go 0,9 r/cm3.

PaboTa BbINoMHeHa BpaMKax cornalleHus ¢ MuHobpHaykn 14.575.21.0040 ( RFMEFI157514X0040).
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