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BJIUAHUE ®U3NKO-MEXAHUYECKUX U PUZUKO-XUMHUYECKHUX
XAPAKTEPUCTUK CUHTETHYECKHUX AJIMA30B AC20 100/80 ITOCJIE
PA3JAEJEHUSA B MATHUTHBIX U QJIEKTPUYECKUX ITOJAX HA
NU3HOCOCTOUKOCTD HIJIM®OBAJIBHOIO UHCTPYMEHTA

Dpgexmusnocms pabomel armazno2o wWaUGOB8AILHO2O UHCMPYMEHMA 80 MHO20M 3ABUCUN OM
Kayecmea NpUMeHsemMblX WAUGNOPOUIKo8 cunmemuyeckozo aimasa. Ilpu smom Oegexmvl Kpucmanios
anmasa, obpaszyouuecs 80 8peMs CUHmMe3d 8 npoyecce pocma KpUCmaiios aimasd, Kak odvemuvle, max u
Odehexkmul nosepxXHOCMU 00YCI0GIUBAION MACHUMHbIE U IIEKMPONPOBOOHblE CEOUCMBA NOPOUKOS AIMA3dA,
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umo oKazvlgaem GAUAHUE HA UX QUIUKO-MeXaHuyecKue, (QUUKO-XUMUYeCKUe U OKCHIYAMAayUOHHbIe
Xapaxkmepucmuxu.

B cmamve npedcmaenenvt pe3yibmamvi UVUEHUs GAUSHUSA (DUIUKO-MEXAHUYECKUX U Qu3uUKo-
Xumuueckux xapaxmepucmux aimazos mapku AC20 ysxou 3epnucmocmu 100/90 na xapaxmep usmoca
wiughosanbhoco uHcmpymenma. Bulsieneno, umo npu Hebovwiol npouszsooumenviocmu oopabomku (50,
100 mm’/mun) npeonoumumensree 6 Kpyeax ucnonb3oéamv aimasvl Mmaznumnot gpaxyuu. Ipu 6Goree
8bICOKOU  npouzsooumenvuocmu  obpabomku (400 mm’/mun) usHOCOCMOUKOCMb KpPY208, OCHAUCHHBIX
ammMazamu  MAsHUMHOU (PpaKyuu, CHUNCAeMCsi BCAeOCMBUe VYMEHbUICHUS MEPMOCMOUKOCMU AIMA308.
Iloosmomy npu  GblCOKUX CKOpoCcmsAX 00pabomxu waugosaivHble Kpyeu, OCHAUEHHble aimMazamu
Henposoosauell U HeMAacHUMHOU pakyuamu ¢ Oojiee MEHbUUM COOepIHCanueM npumecel U BKIOUeHUl,
UMem MeHbUUL Pacxo0 aimasos u 001aoarom ooee blCOKOU USHOCOCHOUKOCDIO.

Kntoueevle cnoea: nopowku aimasHvle CUHMemMuU4yecKue, COPMUPOBKA, MASHUMHOE NoJe,
aexmpuyeckoe noie, degexkmol KpUCMaiios, U3HOCOCMOUKOCHb WAUDOBATLHO20 UHCMPYMEHMA.

Beenenue

B MammHOCTpOEHHM IIMPOKO MPUMEHSIOT IIIM(OBANIBHBIA HWHCTPYMEHT, OCHAIlEHHBIN
CHHTETHUYECKUMH ajMa3aMH, Tpu 00pabOTKe TBEPAOro CIUlaBa, KEPaMHKH, CTEKJIa M JIPYTuX
MaTepuasioB.  M3roToBlieHHE  BBICOKOIPOM3BOAUTENIBHOTO  NUIM(OBAIBHOTO  MHCTPYMEHTa
OCHOBBIBACTCS Ha HMCIOJIB30BAHUN NUTH(IIOPOIIKOB aiMa3a pa3IndHON 3€PHUCTOCTH U MPOYHOCTH
[1, 2]. Kak u3BeCTHO, B OCBOCHHBIX TEXHOJIOIMYECKUX MPOIEccax 3a OJMH LIUKJI CHHTE3a aJIMa30B B
OTHOM DEaKIMOHHOM o0o0beMe (OPMHUPYIOTCS KPHUCTAIUIBI PA3IUYHOTO pa3Mepa H  YPOBHS
nedextHocTH. Bo Bpemsi cuHTE3a B mpolecce pocTa aiMasbl 3aXBaThIBAlOT HAXOMAILIMECS B
pPEaKIMOHHOW Kamepe mo0o4HbIe (a3bl, HampuMep, CIUIaBa-pacTBOPHUTEINS, C OOpa3oBaHUEM
00beMHBIX AedekToB Kpuctamios. [Ipu 3ToM Mukpopensed rpaHeil KpUCTAIUIOB TAK)KE OTPaXKaeT
OCOOCHHOCTH HUX poOCTa M OTOoOpa)kaeTcs B BHUJIE MOBEpXHOCTHBHIX JedekroB. Kak mnpaswuio,
3HAYMTENIbHAs YaCTh KPUCTAIIOB CHUHTETHYECKHUX ajJMa30B HMMeeT Je(eKThl MOBEPXHOCTH. DTO
JBOMHUKKA € MOP(OJIOTUIESCKHUMHU PA3HOBUIHOCTSAMH, CIIEABl DPAa3OpPHUEHTAMM MO3aWYHOTO U
OJIOYHOTO CTPOEHMsI, CJIOM pOCTa C MAKpPOCTYNEHSIMH WIH CIOUPATISAMH OKpPYIJIOH WM
NPSIMOYTOJIBHOW (POPMBI ¢ 3a3yOpeHHBIMU WM TIAJKHMH KPOMKaMH, BIAQJWHBI B IEHTPE TPaHU
pa3nuyHbIX (OpM, HIEPOXOBATOCTH TPaHEW, BBIXOJ HA MOBEPXHOCTh KPHCTAIIIOB JUCIOKAIUM,
MHKPOTPEIIHH, MOP ¥ BHYTPUKPUCTAIIMYECKUX BKIIOYEHUN [3—6].

JleeKThl CHHTETHYECKUX KPUCTAIIOB ajMa3a, Kak 00beMHbIE, TaK U J1e()eKThl TOBEPXHOCTH
00yCJIOBIMBAIOT MarHUTHBIE U 3JIEKTPOIIPOBOJHBIE CBOMCTBA CHHTETUYECKHUX IOPOILKOB ajlMasa,
YTO OKa3bIBACT BIMSHUE HA UX (PU3NKO-MEXaHHUUECKUE, PU3UKO-XUMUUECKHUE U HKCIUTYaTallHOHHBIE
XapaKTePUCTHKH.

[losTOMy 1enbpl0 JaHHON paboThl OBLIO M3y4YEHHE BIMUAHUS (DU3UKO- MEXaHHYECKHX U
(GU3UKO-XUMHUYECKUX XapakTepucTuk anma3zoB mapku AC20 3epuuctoctu 100/80 mocne wux
paszzeneHus 1o 0ObEMHBIM U MOBEPXHOCTHBIM J1e(heKTaM B MArHUTHBIX M JEKTPUUYECKHUX MOJSIX Ha
U3HOCOCTOMKOCTB IIIM(OBATBHOTO HHCTPYMEHTA.

MeToauka uccijie0BaHusA

UccnenoBanue npoBoawiy Ha numMdnopomkax anmaza Mapku AC20 3epuucroctsio 100/80.
Jlns TOBBIIEHUS] OJHOPOJHOCTH IO JIMHEHHBIM XapaKTepUCTUKAM TOPOLIOK JIOMOJHUTEIILHO
KJIaCCU(UITUPOBATN C UCTIOIB30BaHUEM cUT R-20 ¢ Beigenenuem y3koi 3eprHuctocta 100/90 [7].
[Tonyuennsle anmasbl y3koit 3epauctoct 100/90 pazaensuin B MArHUTHOM TIOJIE, C YYETOM pa3Indus
MarHUTHBIX CBOMCTB KPUCTAJIOB alMa3a, pPa3jindyus KOTOPHIX OIICHUBAIM IO W3MEHEHHIO WX
yIeIbHOM MarHuTHOH BocnpuuM4MBOCTH. [locie pasaeneHus HEMarHUTHYIO (pakifio Moporika (c
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MHUHUMAJIBHOHM yJeTIbHOM MarHUTHOM BOCHIPUUMYHMBOCTBIO), & TAKXKE MCXOAHBIN MOPOIIOK pa3aesisuin
B DJIEKTPUYECKOM T0JI€, C YYETOM PasziINyuus MPOBOJUMOCTH KPUCTAIIOB ajMasa.

Pa3neneHne B MarHMTHOM MOJI€ BBINOJNHSUIM Ha MarHuTHoM cemnapatope 138-T mo
KJIACCUYECKON cXeMe pa3/iesieHUs] Ha MarHUTHYIO M HEMarHuTHyI0 (Gpakiuy, IpeaycMaTpruBaomen
CTaJIMMHOE YBEJIMYEHUE IPAaHULbl pa3/€iICHUs] IyTEM HM3MEHEHMsI HANpPSIKEHHOCTH MarHUTHOIO
noinst or 0 mo 2 T. [8, 9]. Jdns pazaeneHuss mopomika B 3JIEKTPHUUYECKOM MOJI€ HCHOJIb30BAIU
aneKTpudeckuil cenapatop tuna OC2 M KIACCHUYECKYK0 CXEMY pa3[elieHMs Ha IMPOBOJALIYI0 U
HENpoBOASIYI0 (pakUuu NpH OJUHAKOBBIX IapaMeTpax pas[eleHHs IpU HANOpsDKEHUU Ha
OTKJIOHAOIIEM 31ekTpojae 15 kB [9].

B nmopomkax anamasza, MICXOJAHOM U MPOAYKTaxX paslielieHus, onpeaessian npounocts P (H),
coJiepaHue OCHOBHOHM (pakiun, ko3dduuuent dopmbl Ky, comepkaHue npuMeceid B BHIE
HecropaemMoro ocrtatka H.0. (macc. %) mo meromukam JICTY 3292 [10], omHOpPOIHOCTH TIO
npo4HOCTH Komnp [11], TepMocTabunpHOCTh nutHopomkos (Ktc) [12], conepxkanne 0o0bEeMHBIX
nedeKxToB Mpu M3MEHEHNHU YACIbHOW MAarHUTHOW BOCIpUUMYHUBOCTH ¥ [13], conepxanue nedexron
MOBEPXHOCTU M0 U3MEHEHMI0 Ko3((duimeHTa MmoBEepXHOCTHOM akTuBHOCTH K, [14], ynensHOe
aNeKTpocornpoTuBieHue p [15], mo meroaukam, pa3paOoTaHHbIM B WHCTHTYyTE CBEpXTBEpPIbIX
matepuanos uM. B. H. bakyns HAH Ykpaunst.

DOneMEeHTHBI COCTaB MpHUMEcCEeW BKIIOYEHHH B NUIM(PHOPOIIKAX ajama3a OIperessuiu
PEHTIeHO(IIYOPECHEHTHBIM HHTETPAJIBHBIM aHAINU30M, C TOMOUIBIO PACTPOBOTO 3JIEKTPOHHOI'O
Mukpockomna «BS-340» 1 3HEproAnCepCUOHHOTO aHAIM3aTOpa PEHTTEHOBCKHUX CHEKTpoB «Link-
860» [16].

Jlis OueHKH (PU3MKO-XUMHMUYECKUX XapaKTEPUCTUK IUIM(IOPOIIKOB ajaMas3a 3€pHUCTOCTH
100/90 mapku AC20 MarHWTHBIX, HEMarHUTHBIX, HEMPOBOJAIINX U UCXOAHBIX (paKIMiA HA Macc-
cunexktpomerpe MU 1201 ¢ unrepsaniom temmnepatyp 20—1000 °C B Bo3ayIIHOM cpee MPOBOAMICS
aHalu3 MapoB BOJbI, Ta30B, J€COPOMPOBAHHBIX C MOBEPXHOCTH 00pa3lOB (IUOKCHAA YTIepoja,
MOHOOKcHAa yriepona). s sToro uccieayeMbie 00pas3ibl MEPEHOCUIN B KBapLEBYIO KIOBETY,
BaKyyMHUPOBAJIU U cHUMasu Macc-ciekTpsl 10 800 °C, ckopocTh HarpeBa coctanisiia 10 °/mun [17].

DKCITyaTallMOHHbIE [I0Ka3aTesun
£ 407 107 muM@oBaNbHBIX ~ KPYIOB,  OCHAIIEHHBIX
"5 351 0,6 aliMa3aMu [OCJIE Pa3/IeIIEHUs B MArHUTHBIX U
"? 30 A L o5  OJICKTPHYECKHMX IOJISX, OLCHUBAIM IO
225 1 , 4 VBMCHCHHIO OTHOCHTENLHOIO (¢v) pacxona
20 ’ aJIMazoB B Kpyrax npu numdosanuu. llpu
15 - "% 3TOM, ToOCTENHME BBICTYMAn KpHUTEPHEM

10 1 1 r02  HM3HOCOCTOMKOCTH Kpyros [1].
5 - 0,1 PesyiabTrarhl HCCOEI0BAHMA M HX

0 0 o0cyxkIeHmne

14,7 17,2 193 21,1 Pesynbratsl paszaeneHus B
P, H MarHuTHOM I10JI€ UCXOJHOTO IIIH(IOPOIIKA

Puc. 1. 3asucumocmu npounocmu wiiugnopow-  anMasa  TNpEACTaBileHsl Ha  puc. L.
koe ammasa sepuucmocmoio 100/90 nocne  llomydeHHbIE MO pe3ynabTatam pas[eieHUsST
pazoenenus 8 MacHumHom none: 1 —om yoenvroy ~ TOPOIIKa B MarHUTHOM II0JIE€ 3aBHCUMOCTHU
MacHumuou  eocnpuumyueocmu, 2 — om  TPOYHOCTH P (H) ot ynenbHON MarHUTHOM

oeghekmnocmu nogepxHocmu BocnpuuMumnBocTd ¥ (kpuBas 1) u  oT
Ne(EeKTHOCTH MOBEPXHOCTH 3€PEH IMOPOILIKA
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K, — (kpuBas 2).

Kak cnmenyer w3 pucyHKa, TOClie pa3/elieHHs B MarHUTHOM TMOJie KpailHue Qpakiuu
HUTU(IOPOIIKOB Pa3INYAIOTCS 10 YAEIbHON MAarHUTHOW BOCIIPUUMYMBOCTU Oosiee ueM B 5 pa3. C
YBEJIMYEHUEM YJENbHONH MarHUTHOM BOCHPUUMYHMBOCTH BCJIEACTBUE YBEJIMYEHHUS COJAEPIKAaHUS
BHYTPUKPUCTAJUIMYECKUX TNpPUMEcCed M BKIIOYEHHH NPOYHOCTh aJIMAa30B MArHUTHBIX (Qpakuuit
MOBbIIIaeTCsl He3HauuTeabHO (kKpuBasg 1). Tak, mo cpaBHEHHMIO C MPOYHOCTHIO HEMAarHUTHOMN
¢pakuuu TPOYHOCTh MarHUTHOW ¢pakiuu nosbimaercs B 1,4 pasza. Ilpu sTomM mnpoucxoaut
paszesieHre 1o AeQEeKTHOCTH MOBepXHOCTH (KpuBas 2), K03(hPHUIMEHT MOBEPXHOCTHON aKTUBHOCTH
K, marnutHO# (ppakiuu npubnmu3uTenbHO B 3 pasa Bbllle, yeM K, HeMarHUTHOW (pakuuu.

Pe3ynbratel pazneneHuss HMCXOJHOTO UHUIM(MIIOpOIIKA M HEMarHUTHOM (Qpakuuu B
AJIEKTPUYECKOM I10JI€ ITOKA3aHbl HA PUC. 2.

Ha pe3ynbraThl paszaeneHus

= 16 - B DJJEKTPUYECKOM  IOoJIe  TpHU
é 14 4 . HaIpsKEeHUN OTKJIOHSFOLIETO
<1 ) anektpoga 15 kB (puc. 2)

UCXOJHOro mopoika (KpuBas 1),
HMEIOIIETO HIIUPOKUIA CIIEKTP
! 00beMHBIX NePEeKTOB U AehEeKTHI

61 MTOBEPXHOCTH, CYILIECTBEHHO
41 , BIUSIOT  OObEMHbIE  Je(EKTHI,
2 XapaKTepU3YIOIIHUeCs HIUPOKUM
0 ‘ \&-\‘\ ‘ JIMAa30HOM Y/EJIbHONM MarHUTHOU
0 3 6 9 12 15 BOCIIPUUMYHUBOCTH (). C
% +10™ m¥/xer YBEJIMYCHUEM )  TLIA(DIIOPOIIKOB

aJiMaza CHMXKAETCS UX YAEIbHOe
anekTpoconpotusiaenue (p). Ilpu
pa3feneHny B 3JIEKTPUUYECKOM IoJje
NpH  HAMPSDKEHUH  OTKJIOHSIOMIETO
anexktpona 15 kB HemarHuTHOMU
¢bpakuuu nopomika (puc. 2, KpuBas
2), umeronieil 00beMHbIe 1e()EeKThI C Y3KUM JHANa30HOM YJEJIbHOW MarHUTHON BOCIIPUUMYHUBOCTH
(4,5 — 6,0-10® M/kr), Ha >IEKTPOCONPOTHBIEHHE HAMOOJEe CYIIECTBEHHO BIHAIOT Ae(EKTHI
MIOBEPXHOCTH, O YEM CBHUJICTEIILCTBYET IIMPOKHUII TMANa30H yAIbHOT0 AieKTpoconpoTusiaeHus (0,2
—15,0-107 Om-m).

Wntepec mpexacraBiseT UCCIEAOBAaHME M3MEHEHUS Ko3(dduuueHTa MOBEPXHOCTHOM
aKTUBHOCTH TPOAYKTOB pa3felieHHs] MCXOJHOTO TOPOINKa W HEMarHUTHOW ()paKIHMW TOPOIIKA B
AJIEKTPUYECKOM T0JI€ B 3aBUCUMOCTH OT UX YZEIBHOTO 3JEKTPOCONPOTUBICHHUS (pucC. 3).

Puc. 2. 3aeucumocmu yoenvrnoco 21eKkmpoconpomusieHus
npoOyKmo8 pazoenenuss uUcxoonoco nopowxka (1) u
HemacHumuou  gpakyuu  (2)  npu  HaAnpsd’ceHUuu
omkaoHAIOWe20 d1ekmpooa 15 kB om ux yoenvHolul
MA2HUMHOU 80CNPUUMYUBOCU
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Kak Bugno wu3 pwuc. 3

N 077 (xpuBble 1, 2), HCXOIHBIN

S HOPOIIOK ¥ HEMArHUTHYIO
bpakuuro MOPOIITKA,
COJIEPIKAILLYIO KPHUCTAILIBI
anMasa C IIMPOKHM CHEKTPOM
YIEILHOTO

AJIEKTPOCOMPOTUBIICHUS, MOMXKHO
pasdeNuTh B DJIEKTPUYECKOM

oJie Ha bpaxum,

0 : : : : : ‘ ‘ ‘ pasnuyaromuecs: Mexmay co0oii

0 2 4 6 8 10 12 14 16 1o K03 dunuenty
p, OMem MMOBEPXHOCTHOM aKTUBHOCTH.

OueBuaHO, pa3ieieHue B
ANEKTPUYECKOM TI0JIE MOpPOILKa

Puc. 3. 3asucumocme kosppuyuenma nosepxrocmuou
aKmMueHOCMU NpoOyKmMoe pasdenehus UCXo0H020 NOPOUKA >
(1) u  pasdenenus nemacnumnoi gpaxyuu (2) npu  HEMATHUTHOM (bpakimun,
Hanpsjcenuu omrioHAowe20 onekmpooa 15 kB om ux ~ COACPKAIICH SHAYHUTCIBHO

Y0enbHO20 INeKMPOCONPOMUETEHUS MEHBIIC OOBEMHBIX JEDEKTOB,
IPOUCXOAUT B OCHOBHOM IIOJ

BIUSHUEM  N€(PEKTOB  TOBEPXHOCTH  Ha  (pakmuu,  CYIMECTBEHHO  pa3IdYyaromIruecs
AJIEKTPOCONIPOTUBIIEHUEM U KO3()(PUIIMEHTOM MOBEPXHOCTHOM aKTUBHOCTH.

B ucxognom numdnoponike anvasza Mapku AC 20 y3koii 3epauctocta 100/90, MarHuTHOM,
HEMarHUTHOM M HENpoBOASIICH (paKUusAX ONpEeaessian SJIEMEHTHBIH COCTaB BKIIOYCHUH.
Pesynbratel onpeneneHus npuBeaeHs! B Ta0m. 1.

Tabnuua 1. DjieMeHTHBIN COCTaB BHYTPHKPHCTAJIMYECKUX BKJIOYEHNH U npuMeceii B
anMa3znoM nopomke AC20 3epaucroctu 100/90 ncxognoMm u nocJjie pasjeseHus B
MATHUTHOM M 3JIEKTPHYECKHUX MOJISIX

DJIeMeHTHBIH cocTaB, Mace % Obmee
HanmMeHnoBanwue coJiep)KaHue
(pasciii Si Ca Cr Fe Mn Zn BKHIO%I:HH’
macc %
MaruuTtHas 0,137 0,005 0,018 0,977 0,358 0,010 1,505
HemarnutHas 0,269 0,007 | 0,0020 0,468 0,105 0,014 0,865
Henposoasmas 0,241 0,005 0.0014 0,278 0,097 0,016 0,638
VcxomHas 0,243 0,003 0,014 0,701 0,171 0,009 1,141

Kak BuaHO u3 1abis. 1, HanOosbIlIee KOJIMUYECTBO NMPUMECEH M BKJIIOYCHUH COAEP)KUTCS B
aJiMazax MarHUTHOW (Qpakuuu, mpudeM conepkanue Fe m Mn BO BHYTPUKPHUCTAIUTMYECKHUX
BKJIIOYEHUSAX U IPUMECSIX MAarHUTHOM (pakuuu Oojblie, YeM B HEMarHUTHOM M HENPOBOMASALIMX
dpakiusx. 9To 0becneunBaeTcs pa3ieIeHHEM 3ePeH alMa3a B MAarHUTHOM I10JI€ 110 COJCPKaHUIO B
aJiMaze d3JIEMEHTOB cIulaBa-pacTBoputess. Ilpm sToM pas3neneHne HEMarHMTHOM (pakuuu B
JJIEKTPUYECKOM II0JIE IO3BOJISAET JONOJHUTEIBHO CHU3UTH COJEPKAHUE ITUX IEMEHTOB. boiee
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BBICOKOE COJIepKaHHWE BKIIOYEHUH CIUIABAa-pacTBOPHUTENSl B ajMa3ax MAarHuTHON ¢pakuuu
oOecreyrBaeT He3HAYUTENIbHOE MOBBIIIEHUE MPOYHOCTH (puc. 1).

[Ipu aHanu3e AaHHBIX 3JEMEHTHOTO COCTaBa BKJIIOUEHHH OOpallaeT BHUMAaHUE Pa3lIUYHOE
coJiep>kaHue Si B MOPOUIKAX ajMasa, BbIIEICHHBIX B HEMIPOBOSAIIYIO, HEMAarHUTHYIO U MarHUTHbBIE
¢pakuuu. Ilopomku anMasa 1O COAEPKAHMIO KPEMHMS pa3IMYalOTCs MPUMEpPHO B 2 pasa.
BepoATHO, KpeMHHI HE CBsSI3aH CO CIUIABOM-pacTBopuTeneM. OH CONEPXKHUTCA B KpUCTAJIaX C
HE3HAYUTENIbHBIM KOJMYECTBOM OOBEMHBIX JAC(PEKTOB M NpHU pa3AelieHUH B MarHUTHOM I0Jie
KOHIIEHTpUpPYETCS B HEMarHuTHOW (pakuuu. Pazgenenue mmgnopomkoB anMa3a HEMarHUTHOM
¢pakuuyu B 3JIEKTPUUECKOM II0JI€ HECYIIECTBEHHO BJIMSIET HAa W3MEHEHHE CcojepxkaHus Si B
HenpoBoAsien (ppakiuu.

Ilocne mpoBeneHus pazaeneHus nuMpnopoukos anMasza Mapku AC20 y3koi 3epHUCTOCTH
100/90 B MarHUTHOM M JJIEKTPUYECKOM MOJSAX OBLIM OINpeAesieHbl MX (PU3NKO-MEXaHHUYECKHe
XapaKTepUCTHKH (Tabnuua 2).

Tabnuua 2. PU3NKO-MeXaHUYeCKHe XapaKTepucTHKH nopomkoB AC20 y3Koii 3epHHCTOCTH
100/90 pazanunoii ¢ppakumuu

OO01uee
HaumeHoBaHue 1,108 P, Ko, mp. Ka, Krc, COACpAAHUC
bpakumii M>/KT H % % % HpHMECEH 1
BKJTFOUCHUH,
Macc %
MarsauTtHas 30,7 20,7 71,5 0,78 41,6 1,505
HemarunTHas 4.5 15,4 69,4 0,58 71,6 1,141
Henpososimas 4,5 16,7 77,9 0,51 81,5 0,638
Hcxonnas 5,8 19,7 57,1 0,63 58,7 0,765
N3 Ttabn. 2 craenyer,
5 800 1 YTO TMOCie pa3leieHus B
E’ 700 1 MArHUTHOM IIOJIE BBIJICJICHBI
‘}600 ] . mnn(pnopczmlm anamasa
§ 500 4 MarHuTHOM bpakuun c
= 400 | 3 60J1]:H.II/IN£ COIlep)KElHI/ICM
s N npuMeceld W BKIIFOYCHHH, YTO
a:a 300 obOecrieurBacT STUM ajMasam
< 200 - 0oyiee BBICOKYK) IPOYHOCTE.
100 4 IIpn 9TOM BEICOKOE
colep)KaHWe  TpUMecedl u
0 ‘ ‘ ‘ ‘ ‘ ‘ ‘ BKIIIOYEHHI CHIDKAET
100 200 300 400 500 600 700 800 .
Temneparypa, °C TEPMOCTOUKOCTh aJIMa30B, Ha
4TO yKa3bIBaeT HU3KOE
Puc. 4. Tepmooecopoyuonuvie xpugvie napoé 600bl Ha SHAYCHIE koo urmerTa
nosepxnocmu aimazos mapku AC20 zeprucmocmu 100/90 TepPMOCTAGHITBHOCTH (Krc).

¢paxyuii: 1 — macnumuotl, 2 — ucXoOHoU, 3 — HEMASHUMHOL,

N CopTupoBKa B 3JIEKTPUUECKOM
4 — nenpogoosuei

1oJie HEMarHuTHOH (pakiuu
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MIO3BOJIAET JIONIOJHUTEIBHO TIOBBICUTh OJHOPOJHOCTh IIO MPOYHOCTM M TEPMOCTOHMKOCTh
UTM(IIOPOIIKOB 3a CUET BBIJEICHUS U3 COCTaBa LUTH(IOpoLIKa 6osee 1e(eKTHBIX 3epeH

Jnst oueHKH (DU3MKO-XMMHYECKMX XapaKTePUCTHK HUTM(IIOPOLIKOB ajMa3a 3€pPHUCTOCTH
100/90 mapku AC20 MarHUTHBIX, HEMarHUTHBIX, HEMPOBOASAIINX U UCXOAHBIX (PpaKiuii mpoBOAUICS
aHaJIM3 MapOB BOABI, 1ECOPOMPOBAHHBIX C MOBEPXHOCTH 00pa3loB. bbuin MOCTpOEHBI 3aBUCUMOCTH
MHTEHCUBHOCTH TEPMOJIECOPOLIMOHHBIX CHEKTPOB OT TEMIIEpaTyphl JJsl BCEX HCCIETyEeMbIX
1T (IOPOIIKOB (pHC. 4).

B pe3ynbraTe NMpoBeAECHHBIX MCCIENOBAHUN YCTaHOBHIIM, YTO MOBEPXHOCTH BCeX OOpa3loB
numdmnopomkos  anmaza  3epHuctoctd  100/90 mapku  AC20 (MarHUTHOM, HEMarHUTHOM,
HEMpOBOASIIEH U UCXOJHOU (hpaKiuii) MOJTHOCThIO MOKPBITHI OosblMM KojuuectBoM OH-rpynm,
KOTOpBIE IeCOPOUPYSICH C MOBEPXHOCTU aJIMA30B, CO3AI0T MOJIEKYJIbI BOJBL TepMoecopOLnOHHbIe
IIUKU BOJIBI HUMEIOT CUMMETPUUHYIO (hOpMY U HAOIIOJAI0TCS BO BCEM HCCIIEAYEMOM TeMIIEpaTypHOM
unrepBaie (puc. 4). [Tuxu Ha kpuBbx 10 150 °C cBUIETENBCTBYIOT O HATMYUU BOJBI HA TOBEPXHOCTH
Bcex 00pa3nos, mocie 150 °C HaunmHAeT aKTMBHO BBIICISATHCS BOJA, MPUCYTCTBYIOIIAs B MTOPUCTOM
CTpyKType o0pa3uoB. [IpucyrcTBue BOIBI B IMOpOLIKaxX ajMa3a TECHO CBS3aHO C HMX YJEIbHOH
TUIOIIa1bI0 oBepXHOCTH. Ha puc. 4 kpuBas aliMa3oB HenmpoBosieh ppakuuu (KpuBas 4) yka3bIlBacT
Ha HaMMEHBUIEE COAEP)KAaHUE BOJbl M MEHBIIYIO YIEJIBbHYIO IUIOIIAAb IOBEPXHOCTH IOPOILIKOB
anMaza. Y MarHUTHOM (Qpakuuu MpUCYTCTBYET OoJblliee coaepkaHue Bojbl (kpuBas 1), 4ro
COOTBETCTBYET OOJIbIIeH BETUUMHE Y/ETbHOM IO 1 TOBEPXHOCTH aJIMa30B.

[lomyyennsle mocne pasznenenus uuudnopomku anmmaza AC20 3epuucroctu 100/90
MarHUTHOW, HEMAarHUTHOM, HEMPOBOSILECH M MCXOTHBIX (PPaKIMii UCIIOIB30BAIN JUI U3TOTOBICHUS
uudoBanbHBIX  KpyroB 12A2-45° 125x5x3x32 —  AC20 100/90-B2-08-100%. WcnbiTanus
NpOBOAWIM TpH HutMdoBaHUK 00pasznoB u3 TBeproro cruaBa T15K6 ¢ mpom3BOIMTENTBHOCTHIO
obpabotku 50, 100, 200 u 400
MM’/MuH.  Pe3ynbTaThl  HCIIBITAHMI

E . MIPUBEJIEHBI HA pUC. 5.
52,5 1 W3 naHHBIX pHC. 5 1O H3HOCY
s, 23 IHJ'II/I(I)OBaJ'II)HBI)i KPYrOB BHJIHO, 4YTO
. 2 npy HEOOJBIION MPOU3BOAUTEIIHHOCTH
15 - p obpabotkn (50, 100  mm*/muH)
NpEeNNOYTHTEIIFHES B Kpyrax
o UCIIONIB30BAaTh  aiMa3bl ~ MArHUTHOM
05 | (paximu, KOTOpbIE UMEIOT OOJBLIYIO
MPOYHOCTb, 4TO CHOCOOCTBYET
0 i w w w w CHIDKCHHUIO HM3HOCA ajMa30oB, U TEM
0 100 200 300 400 300 caMpIM, MOBBIMIAIOT H3HOCOCTOMKOCTH
Q. vt Takux KpyroB. Ilpu Oonee BbICOKOI
Puc. 5. 3asucumocmo UBHOCOCMOUKOCMU  TIPOU3BOJUTEIIBHOCTH 00padoTku (400

WUDOBANLHBIX — KPY208,  OCHAUWEHHLIX — QIMA3GMU  MM°/MUH) HM3HOCOCTOMKOCTH KpYIOB,
Mmachumuou (4), nemaenumnoui (2), Henpogoosaweu(l) U  OCHAIEHHBIX aJIMa3aMU MArHUTHOMI
ucxooHoti @gpaxyuii  (3) om npouzsooumenvHocmu  (GpaKiMH, CHUKAETCS  BCIEICTBHE
0bpabomku MCHBIIICH  TEPMOCTOMKOCTH  TaKHX

aJIMa3oB, KOTOpPbIC TIPU Pa30TrpeBe
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MOBEPXHOCTH KPYroB OBICTpee pa3pyllaloTcs, MOATOMY IPH BBICOKMX CKOPOCTSIX 0O0paboTKU
HUTU(QOBAILHBIE KPYTH, OCHAIIIEHHBIE ajiMa3aMU HETPOBOJSAIEH (pakiMy ¢ MEHBIIUM COJEp KaHHEM
npUMecel 1 BKIIOYEHHH, UMEIOT MEHBIINI pacxo/] alIMa30B U SIBIISIIOTCS 60Jiee H3HOCOCTOMKUMU.

BeiBOALI

YcTaHOBNIEHO, YTO MAarHUTHBIE XapaKTEPUCTUKH HUTH(Iopoika anma3a Mapku AC20 y3koit
sepuuctoctd  100/90 ompenenstoTcss HaIUMYUEM OOBEMHBIX (METAJUTMUECKUX, MATrHUTHBIX)
npUMecel W BKJIIOYEHHM B KpUCTalIaX ajMas3a U HPeJoNpeiesisiioT BO3MOXKHOCTb COPTHPOBKHU
MIOpOILIKa B MarHUTHOM I0J€. Pa3znenenue nopomka B MarHUTHOM I0JI€ IPUBOJUT K COPTUPOBKE
KPUCTAJIJIOB MPEUMYILIECTBEHHO MO OOBEeMHBIM JedeKkTaMm, a Takke AepeKkTaM HNOBEpXHOCTH U
MO3BOJIAET TIOJy4yaTh IIOPOLIKH, CYIIECTBEHHO pa3jINyYarolluecss COACpXKaHUEM IPHUMECEH,
YAETbHOM  MarHUTHOW  BOCIPUUMYMBOCTBIO, IPOYHOCTHIO MPH  CTATUYECKOM  CXKATHUH,
OJHOPOJHOCTBIO 110 MPOYHOCTH, KO3 (PUIIMEHTOM MOBEPXHOCTHOM aKTHBHOCTH.

OJEeKTPONPOBOIHbIE  XapaKTEPUCTUKU IOpOLIKA ajMasza ONpEeJeNsAIoTCs  HaTu4ueM
00BEMHBIX (METaNTMYECKUX, MAarHUTHBIX) BKIIOYEHUH B KpHUCTaIaX U Je(PEKTOB MOBEPXHOCTH.
[locnegnue wuMerT TeHAEHUUIO copbupoBaTh rpynnel OH, TemM cambiM BAMSATH Ha
ANEKTPONPOBOJIHOCTh KPUCTAUIOB. DTO U MPENONPEIEISIET BO3MOXKHOCT COPTUPOBKH MOPOIIKA B
ANIEKTpUYEeCKOM moje. Pa3geneHue mopoika B 3JIEKTPUUYECKOM I10JI€ NMPUBOJAUT K COPTUPOBKE
KPUCTAJJIOB NMPEUMYILECTBEHHO MO Ae(PeKTaM IMOBEPXHOCTH W MO3BOJSIET IMOJydyaTh MOPOIIKH,
CYLIECTBEHHO pa3NYaoIIUecs COAEpKAHUEM INPUMECEH, YIENbHBIM AJIEKTPOCOIPOTUBICHHEM M
KOd((HUIIMEHTOM MTOBEPXHOCTHOW aKTUBHOCTH.

Ha ocHOBaHMM ©pOBENEHHBIX (PU3MKO-XMMHYECKUX HCCIIEAOBAaHUM YCTaHOBIIEHO, 4TO
arMasbl MarHuTHOW (pakiuu Mapku AC20 3epuuctoctn 100/90 ob6namaror Gosee BBICOKOM
yAETBbHON TUIONIA/IbI0 MTOBEPXHOCTH MO CPABHEHMIO C YJEIbHOM IUIOMIAbI0 TOBEPXHOCTH aJIMa30B
HEMPOBOAILEH, HEeMarHUTHOM U UCXOIHON (hpaKLIUi.

BhIABIEHO, YTO MPH HU3KOH MPOM3BOIUTENBHOCTH 00padotku (50, 100 mm>/mun) Gomee
NPEINOYTUTENIFHO HCIOJIb30BAaHUE KPYrOB, OCHALICHHBIX alMa3aMH MarHUTHOW ¢pakuuu. [Ipu
Golee BBHICOKOH IPOM3BOAMTENLHOCTH 00paboTku (400 MM’/MHH) HM3HOCOCTOMKOCTH KpYTOB,
OCHAIIEHHBIX  aJMa3aMH  MarHuTHOM  (pakuuu, CHMXKAETCS  BCICICTBUE  YMECHbBLICHHSA
TepMocToiKocTH anMaszoB. [Ipu  BbICOKMX cKOpocTsx 00paOoTKuM HUIM(OBaIbHBIE KPYTH,
OCHAIIIEHHBIC ajJMa3aMM HEMpOBOALICH (PAaKUMU C MEHBIIUM COJACp)KAaHUEM IpUMeced Hu
BKJIIOYEHUH, IMEIOT MEHBIIUN pacXo ajaMa30B U SBISAIOTCS 00Jiee H3HOCOCTOMKUMU.

Edgexmusnicmov pobomu armasnoeo winighysanbHo2o iHcmpymenmy 06a2amo 8 4omy 3a1eiCums 6io
AKOCMI 3ACMOCO8Y8AHUX WLipnopowiKie cunmemuynozo aimasy. Ilpu ypbomy Oegpexmu Kpucmanis aimasy,
AKI YMEOPIIMbC Ni0 Yac CUHmMe3y 8 npoyeci pocmy Kpucmanie aimasy, sK 00'emui, max i Oegpexmu
N0BEePXHI 0OYMOBIIOIOMb MACHIMHI | eleKMpPOnpOBIOHi 81ACMUBOCTI NOPOWIKIB AIMA3Y, WO YUHUMb GNIUE HA
ix @isuxo-mexaniuni, QizuKo-xXiMiyHi ma eKCuIyamayiuti XapaKmepucmuxi.

B cmammi nasedeno pesynomamu usuenHs 6naugy QizuKo-mexamivHux i Qi3uKo-XimivHux
xapaxmepucmuk aimazie mapku AC20 eysvxoi 3eprnucmocmi 100/90 na xapaxmep 3uocy uinighyeanvhoeo
incmpymenmy. Busieneno, wo npu nesenukiii npooykmusnocmi 06pooku (50, 100 mm’/xe) kpawe 6 kpyeax
BUKOpUCMO8Y8amu aamasu maenimuoi gpakyii. Ilpu 6inew sucokii npodykmuenocmi oopooku (400 mm3/xe)
BHOCOCMIUKICMb KPY2i8, OCHAWECHUX AIMA3AMU MASHIMHOI (PpaKyii, 3HUNCYEMbCA 6HACTIOOK 3MEHULCHHS
mepmocmitikocmi anmaszie. Tomy npu 6UCOKUX WBUOKOCMAX 00pOOKU winihy8anvHi Kpyeu, AKi OCHAUeHi
aAIMa3amu HenpoBIOHUX | HEMASHIMHUX QPAKYIL 3 MEHUUM BMICTIOM OOMIUWOK | GKIIOUEHb, MAOMb MEHULI
sUMpPAmMu aima3zie i Marome OLbW BUCOKY 3HOCOCMIUKICb.
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Kniouoei cnosa: nopowxku anmasni cuHmemuuni, COpmye8anus, MazHimue noie, eleKmpuuine noJe,
Odehexmu Kpucmanis, 3HOCOCMIUKICIb WNIQYBANLHO20 IHCMPYMEHM)Y.

V. 1. Lavrinenko, G. D. Ilnytska, N. A. Oliinyk, O. O. Pasichny, V. V. Smokvina, 1. N. Zaitseva,
G. A. Bazaliy, T. N. Belyaeva, Yu. P. Ushchapovsky, E. A. Baranovskaya
INFLUENCE OF PHYSICOMECHANICAL AND PHYSICOCHEMICAL CHARACTERISTICS
OF SYNTHETIC DIAMONDS AC20 100/80 AFTER SEPARATION IN MAGNETIC AND
ELECTRIC FIELDS ON WEAR-RESISTANCE OF THE GRINDING TOOL

The overall performance of the diamond grinding tool in many respects depends on quality used
grinding powder synthetic diamond. Thus defects of crystals of the diamond, formed during synthesis during
growth of crystals of diamond, both volumetric, and defects of a surface cause magnetic and electrowire
properties of powders of diamond that influences their hysicomechanical, physicochemical and operational
characteristics.

The results of studying of influence of hysicomechanical and physicochemical characteristics of
diamonds of mark AC20 of narrow grinding 100/90 on character of deterioration of the grinding tool are
submitted in article.

It is revealed, that at low productivity of processing (50, 100 mm’/mines) use of the circles equipped
with diamonds of magnetic fraction is more preferable. At higher efficiency of processing (400 mm>/mines)
wear resistance of the circles equipped with diamonds of magnetic fraction, is reduced owing to reduction of
thermostability of diamonds. Therefore at high speeds of processing the grinding circles equipped with
diamonds of non-conducting and not magnetic fractions with smaller contents of impurity and inclusions,
have the smaller charge of diamonds and have higher wear resistance.

Key words: powders diamond synthetic, sorting, a magnetic field, an electric field, defects of
crystals, wear-resistance of the grinding tool.
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U3HOCOCTOMKOCTHh KOMIO3UTOB AJIMA3-TOJIOMUT U AJIMA3-KAPBOHAT
CTPOHIIMS, IOJTYYEHHBIX B YCJIOBUAX BBICOKUX JABJJEHU 1
TEMIIEPATYP

B ycnosusx evicoxoco oasnenus 8,0 I'Tla u memnepamypor 2100°C Oviiu noayuenvl obpasybl
KOMNO3UmMos 6 cucmemax aamaz-ooaomum u aimaz-SrCOs. Memooamu penmeeHoCmpyKmypHo20 auamusa u
CKaHUpyouell 31eKmpoHHOU MUKPOCKORUU YCIAHOBIEH COCMAs U onpeoeneHbl 0COOEHHOCMU CIMPYKMYpbl
Komnosumos. Ilpogedenvl ucnvimanus niacmun komnosumos u oopasyos ATII npu moyenuu cpanuma u
meepooeo cnaasa mapxku BK15. Onpedeneno, umo ece 08yxghasivie 0bpaszybl UMelOm AIMA3Hblll KapKac u
MAaKposKuoueHus: Kapoonamuou Gasvl, cooepiicanue KOmopou 6 cmpykmype komnosuma 8,5-8,8 06.%
Ycemanoeneno, umo noxazamenv uznococmotixocmu obpasyos komnosuma aimaz-SrCOsz coomeemcmayem
nokaszamenio usHococmotikocmu ATIl npu obpabomke meepdozo cniasa u nPegOCXooum e2o0 npu
obpabomxe epanuma. B 06yx 6udax UCHBIMAHUL MAKCUMATLHYIO USHOCOCMOUKOCHb NOKA3bIBAIOM
NIACMUHBL KOMIO3UMA ANIMA3-00JIOMUM, 3HAYEHUEe USHOCA KPOMKU pedicyweli uacmu komopuix Ha 30-50 %
menvute oopaszyoe ATII.

Kntoueevle cnosa: anmas, doromum, KapOOHam CMPOHYUS, 8bICOKOe OdsieHue, MoyeHue, U3HOC,
U3HOCOCMOUKOCHb.

B nHacrosiniee BpeMst cozaHie KOMIIO3UTOB HAa OCHOBE ajMasa i IPUMEHEHUsI B 0ypoBOM
U PEXYIIEM UHCTPYMEHTE B OCHOBHOM HJET B Pa3BUTUU TEXHOJIOIMH CIEKAHUS KOMIIO3UIIMOHHOTO
MaTepuaia, IpeJCTaBISIONIEro coO0l MBYXCIONWHBIM KOMIIAKT C aJMa30COAEpPKAIlUM PEexXyLIIUM
CJIOEM Ha TBEPJOCIUIABHOM MOMAJIOKKE, KOTOPBIN (POPMHUPYETCs B YCIOBUAX BBICOKUX JaBJICHUH U
temmnepatyp [1, 2]. Tepmobapuueckoe crnekanue cuctembl anmMaz—WC—Co OCyIIeCTBIsSETCS MPHU
nasnenun 5,5-8,0 I'Tla u temneparype 1450-1750°C, B pe3ynabrare KOTOpPOro, B MpOIECCE
uHuIbTpanuu anMasHoro Mukpomnopoiika pacmiaBoM Co—WC-C u npoucxoaut GopMHUpOBaHHE
KOMIIO3UTa B BUJE aMa3Ho-TBepAocIuiaBHbIX miacTul (ATII). 3nauenue 3Toro KOMIO3UIIMOHHOTO
MaTepuaja B OCHAIllEHHU OypoBOr0 U MOPOI0PA3PYILAIOIIET0 HHCTPYMEHTA TPYAHO NEPEOLEHUTD.
IIpuMeHeHne Takoro HHCTPYMEHTA PEKYILEro TUIA ITO3BOJIWIIO CYHIECTBEHHO YBEIMUUTH CKOPOCTh
Oypenuss u rayouny mpoxoaku [3, 4]. OnmHako, CpaBHUTEIHLHO HEBBICOKAs TEPMOCTOUKOCTH
asMazocozep:katieroro pexyuero cios (He 6onee 700—800°C) ATII orpaHnunBaeT BO3MOKHOCTH
MPUMEHEHHUS TEXHOJOTUU BBICOKOTEMIIEPATYPHON TNaillku B M3rOTOBJIEHUHM WHCTPYMEHTa U
00paboTKy MaTepualoB, e TEMIEepaTypa B 30HE PEe3aHUs IPEBbIIACT KPUTHUECKYIO TEMIIEpaTypy,
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