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MOP®OJIOTYS I TEXHOJIOTMMYECKUE CBOVICTBA

IIJTIAMOBBIX OTXOJOB KPEMHU A

H.K. Kacmamvimog — KaHf,. Gpu3.-Mat. HayK, JOLIEHT

WccnenoBaHbl Mopdonornyeckrie 0CO6eHHOCTU LWAaMOBbIX OTXO0B KPeMHIs, 06pasyioLmxcs B npoLecce npo-
M3BOACTBA KPEMHUEBBIX MNACTVH ANA renvmosHepreTukin. lNposedeHa KnaccndrKauma LWNaMoBbiX OTXOLOB KpeMm-
HUA, obpasyoLmxca Ha KblprbI3CKOM XUMMKO-MeTanypruyeckom 3aesoge “Actpa”. MiccnepoBaHbl popma 1 pas-
Mep, a TakXKe TeXHONorMyecKkme CBOMNCTBA LWIAaMOBbIX OTXOLOB KPEMHUSA A0 1 MOCse NoMona.

Knioyesole cosa: winam; oTxoabl KpeMHUA; MOpd)OﬂOFVIFl; TEXHONOrMYeckmne CBONCTBA.

B kpeMHHEBOM MPOU3BOACTBE OCTPO CTOUT
mpoOiieMa YTHIU3AIUK M TIepepadOTKH OTXOJ0B
KPEeMHHS, 00pa3yIONIMXCS HA Pa3UYHBIX CTaUSIX
TEXHOJIOTUH PE3KH, NUIM(OBAHUS U MOTHPOBAHUS
MOJTYTPOBOTHUKOBBIX IUTACTHH KpeMHus. B mo-
CJICJTHHE TOJIbI IINIAMOBBIE OTXOBI KPEMHHUsI, 00Opa-
3yIOIIUECS B IPOLIECCE IPOU3BOJCTBA KPEMHHUEBBIX
[UIACTHH, COOMPAIOTCS B MOJUATHICHOBbIC MEIIKH U
ckiagupyrores. Jlo HacTosiero BpeMeHu oopasyto-
IIMECs] OTXO/BI KPEMHHS Ha 3aBOJIC BHIOPACHIBAJIHCH
B OTBaJI B CIICLIUAJIBHO OTBEAEHHBIX MECTaX.

B nporiecce mpou3BoACTBa KPEMHHUEBBIX ILIa-
CTUH IS TelnodHepreTuku Tepsiercst po 40-45%
(Macc.) IOpOroCTOAIIETO MOHOKPHCTAIUINYECKOTO
KpeMHUS B BHJIe 0TX0/0B [1, 2].

Ha KXM3 “Acrtpa” oTxombl KpeMHHs 00pa3y-
FOTCSI B BUJIC OCKOJIKOB TTACTUH KPEMHUS, KPYITHBIX
KyCKOB CKparia, 'paHyj, MUKPO- ¥ YAbTpaaucIepc-
HBIX CTPYXKEK — [IuTaMa KpeMHus. PasHooOpasue ot-
xonoB kpeMHusi Ha KXM3 “Actpa” o0ycioBieHo
MHOTOCTaIMHHOCThIO TEXHOJOTMH PE3KU W IUIH-
(hoBaHUS MOHOKPHUCTAJUIOB KpPEMHHsI B TpoIlecce
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IIOJy4YeHUsd KpeMHMEBbIX IutacTuH [1]. OcHOBHYIO
Maccy KpeMHHeBbIX oTxonoB Ha KXM3 “Acrtpa”
MPUHLMINAIBHO MOXHO pa3JesinTh Ha JABa BUJA:

% orxompl, o6pasyromuecss B IPOLECCE Me-
XaHUYECKOH pe3KH W HIITU(OBaHUS, COAEpIKAIIUE
abpa3uB (KpUCTAIUTBI aIMa3a) 1 MUKPOYACTHUIIBI JKe-
ne3a ~2% co cMa304YHO-OXJIAKJAIOIIEN KUIKOCTEHIO
(COX);

% orxompl, oOpasywoirdecs B HpoLECCE
CTPYHHOH pE3KHM MOHOKDPEMHUS, COJepKAIIUE YIIb-
TpaZuCIepCHBIN IUIAMOBBIN OTXOJ KPEMHHUS, Mpel-
CTaABJISIONIUI COOOW CYCITIEH3HIO TIOJHMATHIICHTIIN-
kons IIOI'-200 ¢ ynprpanucnepcHbIMU 4acTULAMU
KpeMHHUsI, a0pa3uBOM — KPUCTAJUIOB KapOuaa Kpem-
HUS U Kele3a.

Bunel 0TX0710B, pacCMOTPEHHBIX BBIIIE, MOX-
HO pa3lelnTh Ha HECKOJIbKO TUIOB. [lepBblid THI
OTXOJIOB HaumboJyiee YHUCTBIM, ATO OTOpaKOBaHHBIE
MOHOKPHCTaJNIMYECKUE TUTACTUHBI KPEMHHUS W HX
OCKOJIKH, HO MacCOBBIA 00bEM MX OYEHb MaJl (Tpakx-
TUYECKH OTCYTCTBYET) IO CPaBHEHUIO C JPYTUMHU
BUJIAMH OTXOJIOB.

B nmpousBoncTBe KpeMHHUEBBIX MJIACTUH MOHO-
KPHUCTAJUIBI KPEMHUS BHA4aJle OABEPraroTcs mnpes-
BapHUTEIBHON MexaHHueckold oOpaboTke — KBajpa-
TUPOBaHUIO MOHOKpeMHHus. [Ipu KBagpaTupoBaHUU
oOpazyercst BTOpOi THI OTXO/I0B KpeMHUs1. Ha 3Toit
CTQ/INM MEXaHMYECKOH PACIHIIOBKH KPEMHHUEBOMY
CIIMTKY TPpUAAIOT (HopMy MNPSMOYTOIBHOTO Mapal-
nenenunena. KaauOpoBka u 10BoJKa KPEMHUEBOIO
CIIUTKa 70 TpeOyeMBIX pa3MepoB MPUBOAWUT K 00-
Pa30BaHUIO NUIAMOBBIX OTXOJ0B KPEMHUs, MPHUEM
B otxon yxomut 110 20% kpemuus. B cocrase muia-
MOBBIX OTXOJIOB KPEMHHUS IIPUCYTCTBYET CMa304HO-
oxunaxaatomast xkuakoctb (COX) — 3—5% smynbeus
(BOIIa C TEXHUMYECKUM MacjoM), a TaK)Ke B KOJIMYe-
ctBe 1,5-2% (macc.) anMasHbIi abpa3uB ¢ YaCTHIIA-
MU JIETUPOBAaHHOM cTanu. I paHynomMeTpuyecKuii co-
CTaB 3TUX OTXOJOB OY€Hb LIMPOK. B oTXomax nme-
IOTCSl OT/ICTIbHBIC KPYIHBIE KYCKH KPEMHHUS B BUJIC
OCKOJIKOB, pa3Mepbl KOTOPBIX IOCTHIalOT HECKOJIb-
KHUX CaHTUMETPOB. [I4Tyr0 yacTh OT 00mIeil Macchl
OTXOJIOB COCTABIISIIOT KPYIHBIE I'paHYNbl pa3Mmepa-
Mu OT 1 10 3 MM. OHM UMEIOT OCKOJIOUHYIO (OpMY.
TpeThio 4acTh OT 001 MacChl KPEMHUEBBIX OTXO-
JIOB COCTABJIIOT YAaCTHUIBl KPEMHHS pa3MepaMu OT
0,5 mo 1 MM, UMerOIIKX KaK MJIaCTUHYATYIO, TaK U
OCKOJIOUHYIO (hopMmy.

BonbImMHCTBO YacTHIl KPEeMHHS IPEACTaBIIs-
10T COOOH pBIXJIBIE arioMepaThl, KOTOpble pa3Ba-
JUBAIOTCS TIPH HEOOIBIINX HArpy3Kax pacTHpaHUs
Ha Oosiee Menkue yacThilel. IlogaBisroniee OOIb-
LIMHCTBO 4YacTHIl pa3MepoM MeHee 0,5 MM HUMEIOT
(dbopMy oKkaThIlIeH, OJIM3KUX K chepudeckoit hopme,

COCTOSIIIUX W3 YIBTPATUCIIEPCHBIX YaCTHUI] KpeM-
Hust. OKaThIIK TPEACTABIAIOT OO0 armomeparsl B
Buje ryoku. [locne ynanenns COX u3 3TuX 0TXO-
JIOB KPEMHHSI M MX TIPOCYIIKH OHH XOPOIIIO MTPOCEH-
BAaIOTCS 4yepe3 Habop cTaHgapTHbIX cuT oT 500 mo
63 mxm. lo 50% (Bec.) kpeMHHs cOcTaBIseT (hpak-
st ot 500 o 250 mxm; 30% cocTaBiseT (ppakius
ot 250 1o 100 MKM, ocTalibHas YacTh KPEMHUS UMe-
et pasmepsl Menee 100 mkm. Crnemyer OTMETHTH,
9TO0 nopommky MeHee 100 MKM IpeacTaBisIIoT co0oi
TaK)Ke arioMeparbl OKPYIIIOi (OopMbl, cocTosIInE
U3 YNbTPAJUCIIEPCHBIX YaCTHUL] UPPETYIIPHOM OCKO-
JIOYHOH (POPMBI, pa3Mepbl KOTOPBIX JIeKAT B JIMa-
masone oT 1 g0 0,001 mxm. IIImaMoOBBEIE YaCTHIILI
KPEMHHUSI MMEIOT OCKOJIOYHO-TUTACTHHYATYIO (Op-
My, 4TO TMPENOTPENCsieT WX HU3KYI HACBITHYIO
TUIOTHOCTb.

st ycTpaHeHus: HU3KOW HACBIITHOM TNIOTHOCTH
Y M3TOTOBIICHUS KAYECTBEHHOTO IITHKepa ¢ Tpedye-
MBIMU CBOMCTBaMH IIJIAMOBBIE OTXOAbI KPEMHHUS B
00s13aTeIbHOM MOPSAKE CIIeAYyeT MOJIOTh B LIAPOBBIX
MEJIBHUIAX C [EJIbI0 YAy4IIeHUs POPMbI YacTHUI] U
YBEJIMYEHHUs €€ HACBITHON TIOTHOCTH.

YeTBEPTHI TUI OTXOIOB KPEeMHHUSs, 00pa3yro-
muiics Ha KXM?3, HakamiumBaeTcs B BHJIC OTJIO-
JKEHMH MEeNBYallliero MOpOIIKOBHIHOTO KPEeMHUS
B BEHTWIILHMOHHBIX TpyOaxX W IIaxraxX. JTOT BH[
OTXOJIOB BBITpeOaeTCsi M3 BEHTUJISAIMOHHBIX TPYO
B ClleLMaIbHbIE EMKOCTH, MOCJE Yero ynaKoBbIBa-
IOTCSl B CHeLHajbHbIE MOJIMITUICHOBBIE MEILIKH U
cknanupyrotcs. Kpemuuii, coOpaHHbIil 13 BEHTHIIS-
LUOHHBIX TPYO, uMeeT hpakuu MeHee | MKM.

OTMEeTHM, YTO YaCTHIBI TOCIEAHEH (paKIum
MPE/ICTABISAIOT cOOON PHIXJIBIA arioMepar, COCTOsI-
it u3 6onee menkux yactui] (0,1-0,001 Mxwm).
OTH YacTHUIIBI KPEMHHUS aHAJOTUIHBI IO MOP(OII0-
THH ¢ PPaKIUsIMHU, ONTMCAHHBIMHU BHIIIIE.

[IaThIl THD OTXOJOB KPEMHUS HaKarjIHUBaeTCs
Ha TIOBEPXHOCTHU PEXKYLIUX CTAHKOB U BOKPYT' CTaH-
koB. Takoil cOOp OTXOMOB KPEMHHS TaKXKe HMEET
IIMPOKHI JMana3oH YacTHIl MO pa3MepaM OT OT-
JIEJIbHBIX KYCKOB, I'PaHyJI 10 TOHKMX YacTHUI] pa3Me-
pamu 0,1 MmxM. B pesynbrare c6opa 3THX OTXOJI0B B
MOPOLIOK TIOMAAaI0T OTXOJbl a0pPa3UBHBIX KPYTOB U
JIPYTOil COIMYTCTBYIOIIHI MyCOp.

[lecToii THIT OTXO0B KPEMHHUSI COOUPACTCS OT
MTHEBMOYOOPKH TleYeil M BCEro MEeYHOro Iexa. ITH
OTXOJIbl KPEMHUS TAK)KE OTJEJIbHO YIIAKOBBIBAIOTCS
B MEIIKH U CKIaAUpyIoTcs. B aTuX oTxX0max Hapsy
C KPEMHHEM MPHUCYTCTBYET OOJbILIOE KOIUYECTBO
MOHOOKHCH KPEMHHMS U APYrue MpPOAYKThl OKHUCIIE-
HUs KpeMHus. [I[piMeHeHre STHX 0TXOJI0B KPEMHHS
JUISL CO3JJaHMs KepaMOKOMITO3UIIMOHHBIX Marepua-
moB (KKM) Ha ocHOBE KpeMHHUS BO3MOKHO TOIJIEKO

158 Becmuux KPCY. 2009. Tom 9. Ne 11



H.K. Kacmamwvimos. Mopgonozusi u mexnonocuueckue c8OUCMEA WAAMOBbIX OMX0008 KPEeMHIUL

MocJie TPEJBAPUTEILHOIO BOCCTAHOBIICHHUSI OKCH-
JIOB KPEMHHS.

CenpMoii THIT OTXOJJOB KPEMHHST 00pa3yercs B
MPOIECCe CTPYHHOM PE3KH OTKBaJPaTHPOBAHHBIX
3aroTOBOK MOHOKPEMHHUSI B Cpele MOJIMITHIICH-
DIMKOJISA. DTOT MIJIAMOBBIM OTXON KPEMHHUS Tpea-
CTaBIISIET COOOH TYCTYIO CYCIICH3HIO TEMHO-CEPOTO
LIBETA, COCTOSIIYIO U3 TOJUITHICHIJIUKOIS, YIIbTpa-
qucriepcHoro kpemuus (7—12%), abpazuBHoro kap-
ouna kpemHuus (6onee 80%) U ynbTpaaUCIIEPCHOTO
xkenesa (He Oosee 2% (Bec.)), oOpa3yromierocst ot
HM3HOCA KEIE3HOU PEeXYIIen MPOBOIOKH.

Takum 00pazom, MOpGOIOTHUECKHAE HCCIE0-
BaHUS Pa3UYHBIX OTXOJ0B KPEMHHUSI TOKa3aJM, YTO
YaCTHUIIBI UMCIOT HEMPABUIBHYIO OCKOJIOYHYIO, BBI-
TSHYTYIO U TUTACTHHYATYIO ()OPMBI B BHJIE TOHKO/IHU-
CIIEPCHON U YIBTPAAUCIIEPCHOM CTPYKKH, 4TO O0Y-
CJIOBJICHO TeXHOJorueu mx pesku. [lomaBisromas
4acTh KPEMHHUEBBIX YaCTHIl TPEACTaBIsIET cOOO0i
anioMeparbl, COCTOAIIME U3 0oiee TOHKUX YacTHIl.
Cample MeJIKHe YacTHUIIBI KPEMHHS UMEIOT (hopMy B
BHJIE HETIPABUIIBHBIX OCKOJIKOB CO CPETHIMHU pazMe-
pamu menee 0,01 mxm. Hapsany ¢ aTumu yactTunaMu
B IIUIAMOBBIX OTXOJaX MMEIOTCS KpPYITHBIC KOHTIIO-
MepaThl, COCTOAIINE W3 MHOXKECTBA arjioMepupo-
BaHHBIX YaCTHULl C MEHBUIMMU pa3Mepamu. boib-
[IMHCTBO KOHITIOMEPATOB MIMEET PHIXJIIOE CTPOCHHE
C BBICOKOH MOPUCTOCTHI0. OHU JIETKO pa3pylIaroTCs
[IpH [IOMOJIE.

[Ipu pazpaboTke TexHoorHH nony4deHns KKM
Y3 JIAMOBBIX OTXOJIOB KPEMHUS HE CIICAYET U3BIIe-
KaTh abpa3uB, COCTOSANIMN U3 KPUCTAIJIOB alMasza 1
YaCTHII KeJIe3a, TaK KaKk OHU HTPaIOT MMO3UTUBHYIO
ponb npu nonyuennn KKM meTtomom peakiuoH-
HOro crekaHusi. Bo-mepBbIX, YIIydllalOT TepMO-
croiikue cporictBa KKM, BO-BTOpHIX, HE HajararoT
JIOTIOTHUTETIbHBIX TEXHOJIOTHYECKHUX OIepaluii, B
YaCTHOCTH, TPYAOBBIX U YHEPTETHUECKUX 3aTpar Io
HX OYMCTKE OT ATUX NpumMeceid. B cBs3M ¢ 3THM nipu
paspaborke TexHojmornu momydenuss KKM mma-
MOBBIE OTXOJbl KPEMHHUS TILATEIBHO OYHILIAIOTCS
TOJNBKO OT CMAa30YHO-OXJIKIAIOMICH JKHIKOCTH, a
aJIMa3HbIM a0pa3uB U HE3HAYUTEIBHOE KOJIUYECTBO
JIETUPOBAHHOTO JKeJie3a OCTABISIOT B IOPOLIKE
KPEMHHUSL.

[lInamoBbIe OTXOMBI KPEMHUS, 00pa3yrOIInecs
Ha KXM3 “Actpa” B pe3ynbTare CTPYHHOH PE3KH,
SIBISIFOTCSL  YIBTPaUCIIEpCHBIMU. B coctaBe 3THX
VABTPAIUCTICPCHBIX IIJIAMOBBIX OTXOIOB KPEMHHUSI
MIPUCYTCTBYET MOJUATHICHIIIUKONb, JKEIe30 U MO-
HOKapOUI KpeMHUsI. DTH YABTPAANCIICPCHBIC IIIa-
MOBBIE OTXOJIbI UCTIOJIB3YIOTCSI B KaueCTBE JJOOABOK
MIPU MOJTYYEHUH pa3IudHbIX 110 coaepxkanuto KKM,

HO TOJIBKO TIOCJIE MPEABAPUTEIHLHON OYUCTKU UX OT
MOJIUD THIIEHTTTUKOJIS.

Panee namu coBmecTHO ¢ KXM3 “AcTpa” ObI-
nma pa3paboTaHa TEXHOJOTHS OYHMCTKU YIBTPAJIU-
CIIEPCHBIX MIJIAMOBBIX OTXOJIOB OT MHJKOHU (ha3bl —
oy TUIeHIIKoIsT Mapku [131-200. Texnomorust
OYHUCTKH IO3BOJIMJIA TOJYYUTh B YHCTOM BHUJE IIO-
JIMATUIICHIJIUKONIb U TOPOLIKOBYIO CMECh KPEMHHUS
¢ kapOuaom kpemHus. [IporieHTHOE conep:KaHue
OCHOBHBIX KOMITOHEHTOB IIOCJIE€ OYMCTKH YIIBTpa-
JIUCTIEPCHBIX MIJIAMOBBIX OTXOJIOB Si MPEICTABICHbI
B Tabn. 1. BuaHo, 4To OCHOBHAs Macca B 3THX OT-
XOJIaX COCTABISIET KApOU KPEeMHHUSI, KOTOPIA MOXK-
HO MCITOJIL30BaTh B KaUeCTBE J00ABOK B IIJIaMOBBII
KPEMHUU TIPH TIOJIYYSHUH PAa3JINYHBIX MO COCTaBYy
KKM. OtMeTuM, 4YTO MOJHATHICHIVIMKOIL OTJE-
JISIOT OT TBEPIOM COCTABISIIOLICH LIamMa, U MOCHe
BOCCTAHOBJICHHSI €r0 TIOBTOPHO TPUMEHSIOT MPH
CTPYHHOM pe3Ke MOHOKPHUCTAIIJIOB KPEMHHSI.

Tabmuma 1

COZ[ep)KaHI/Ie OCHOBHBIX KOMIIOHCHTOB
IIOCJIC OYUCTKHU INIJIAMOBBIX OTXOO0B, %

Cycrrensus — orxox Si (100% Bec.)

- o
TBepﬂaiia)ga (56% Kunxas daza (44% Bec)

TTonuaTHNIEHIITMKOIE
II3I'-200, BoccTaHOBIICH-
HBIA U OYHIIEHHBIN

95% (5% TexHoIOrHYC-
CKHE TIOTEPH)

Si Fe SiC

12% 2% 86%
BEC. BEC. BEC.

B Tabn. 2 mpuBeneHbl 3HAYCHHS HACHITHON
IJIOTHOCTH M TEKY4YeCTH NIJIaMOBOTO TOPOIIKa
KpeMHHs 10 nomosa. M3 maHHbIX Taln. 2 BUIHO,
YTO Y HEMOMOJIOTOTO IIJAMOBOTO KPEMHUS HU3Kas
HachIMHAas TUIOTHOCTh JIEKUT B MHTepBasie ot 0,47
10 0,61 r/cMm?, 4TO CBS3LIBAETCS C IUIACTMHYATO-
CTpy)KedHOW (opMOW dYacTWIl KpeMHHUsA. Takas
HU3Kasg HACHIHAS TUIOTHOCTH IUIAMOBBIX OTXOJIOB
KPEMHHUSI TIPY U3TOTOBJICHUU HUTUKEPHBIX W3ICTUI
KKM mnpuBoIuT K HEXENIaTeIbHOMY BBICOKOMY
COZICP)KAHUIO B HHUX TEPMOIIACTUYECKON CBSA3KH
40-50% Bec. Bricokoe conepixanue niaacTudukaTo-
pa HeXeJaTeIbHO, OHO BIICUET 3a COOOH BBICOKYIO
MMOPUCTOCTh IIJIMKEPHBIX 0Opa3IoB MOCHE BhIMAp-
KA TUIACTU(UIHMPYIOIUX KOMIIOHEHTOB. OTdop-
MOBaHHbIC NUTHKepHBIC 00pa3isl KKM ¢ BeICOKUM
CoZiep)KaHHEM TUTaCTH(HKATOpa TIOCTE BBIMTAPKH
HUMEIOT OYE€Hb HHU3KYIO MPOYHOCTh M3-3a BBICOKOM
TTOPHCTOCTH.
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Tabmnuua 2

HacbinHast II0THOCTB(Y, ) ¥ TeKy4eCTh LLIaMOBOTO
nopomka Si, ouutierHoro ot COX (o momosna)
B 3aBUCHUMOCTH OT Pa3MEpPOB YaCTHI]

dam | 05:025 | 02501 | <0071
Ve r/ cm? 0,61 0,55 0,47

Texy- 0.18 0.135 | Hereusr
YecTh, C

OTO CyILIECTBEHHO 3aTpyAHSET IPOBEACHUE
HaJl HUMH JANbHEHITNX oTeparmii (Harpumep, Ipu
YCTaHOBKE WX B TeUb JUIS MPOBEJCHUS CIICKAaHUS
nnu npu ounctke n3nenuit KKM ot 3aceimkum mim-
HO3EMa | T.JI.), TOCKOJIbKY OHHU NPH MaJICUIINX Ha-
rpy3Kax OBICTPO pa3pylIalOTCs M U3MEHSIIOT CBOIO
(opmy. HaceinmHasi MIOTHOCT KPEMHHEBBIX IO-
POLIKOB IIOCJ€ ONTUMAJIBHBIX PEXKHUMOB IIOMOJIA B
IapOBOM MeNIbHULIE yBENUUUBaeTcs B 2,5-3,5 pasa,
910 OOYCIIOBICHO H3MEHCHHEM (OPMBI YaCTHII.
YacTuiel KpeMHHS TIOCIE TOMOJAa IMpHOOpETaroT
bopmy, “Onu3kyr0” K okpyrnoi. IIpu nsroropneHnu
Tepmornactudeckoro numkepa KKM n3 nmomorno-
TBIX TTOPOIIKOB KPEeMHHsI B TeueHue 52—72 4, mia-
ctudukarop B nutukepHbIx u3nenusx KKM cocras-
nset 15-17%.

Takum o00pa3oMm, TO pe3ynbraTaM H3y4eHHS
MOpP(HOIOTHYECKUX W TEXHOJIOTHYECKHX CBOMCTB
[IJIAMOBBIX OTX0J0B KpemHua KXM3 “Acrtpa”
MOYKHO CMEJIO YTBEPKIaTh O HEOOXOMUMOCTH IIPO-
BEJICHUS] TOHKOTO IOMOJa KPEMHHEBOTO IlaMa ¢
LEJIbIO TIOBBIIIEHUS! HACBIHOW IUIOTHOCTH, YIyy-
IIeHUsT (POPMBI YaCTHIl ¥ YMEHBIICHUS UX T0 pa3-
MepoB 1-0,001 mxm.
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Puc.1. Pacnipenenenue pa3mepon
YaCTHIl KPEMHHS TTOCIIE TOMOJa!
1 — nocae 52-gacoBoro nmomoia, 2 — 60 1, 3 — 72 4.

Mexanuueckoe HU3MCEJIIBYCHUEC OYUIICHHBIX
[IJAMOBBIX OTXOMOB Si NPOBOJAMIM B IIAPOBOM
MENBHHUIIE B ONMHAKOBBIX PEKUMHBIX YCIOBHSIX
(cxopocTh BpaiieHus OapabaHa MeJLHUIIBI, KOJTHYe-
CTBO 3arpy3Kd MOPOIIKA KPEMHUS H MEITIOIIHX TEI,
a Ttakke konmmyecTBo [TAB ObUIO HEM3MEHHBIM),
KpPOME MPOIODKUTEIBHOCTH [TOMOJIa, KOTOPYIO Ba-
peupoBau no Toukam 5, 20, 40, 52, 60, 72 gacos.

Ha puc. 1 npuBeneH cpaBHUTENBHBIN aHAIN3
pacrpeeseHusl pa3MepoB YaCTHI[ KPEMHHsS IpU
HOPOJOJDKUTENFHOCTIX momona 1 — 52 wgaca, 2 —
60 gacoB, 3 — 72 gaca. [Ipu Bpemenn nmomona 72 va-
ca Juana3oH pa3MepoB vacTull Si cyxaercs ot 0,5
0 2 MKM, TpUYEM KOJIMYESCTBEHHAs JOJS CaMbIX
MEITKAX YaCTHIl KPeMHHs yBEITHMYHBACTCS B IBa C
TIOJIOBMHOM pasa.

Ha puc. 2 mpexncraBieHa TOHKasi CTPYKTypa
aroMepara 4acTHIBl KPEeMHHUS ITOocie momona 52
yaca. MUKPOCKOIIMYIECKUE HUCCIICAOBAHUS Pa3MEepPOB
1 HOpM YaCTHUI[ KPEMHUS TTOCIIEC IIOMOJIa B IIAPOBOI
MEIBHUIIE TTOKa3ajIH, YTO YACTHIIEI KPEMHHUS pa3Me-
paMu 10 1 MKM IIPEACTaBISIIOT OO0 arsioMeparsl,
COCTOSIIIHE U3 YIBTPAUCICPCHBIX YaCTUI] KPEMHUSL.

HccnenoBanre GpopMyeMOCTH NUIAMOBBIX MO-
POIIKOB KPEMHUSI B IIMJIMHAPUUCCKOI mpecchopme
npu naeieHusix npeccosanus 50, 70, 100, 150, 200,
300 krc/cM? TIOKa3ajo, 9TO MIUIAMOBBIE OTXOJbI ITPH
nmasienusix 50, 70 u 100 krc/cm? mpeccyrotes yao-
BJICTBOPHUTENIFHO U MIPOYHOCTH OPUKETOB JOCTATOY-
Hasl TSl TOTO, 9YTOOBI HAJ HUMH IIPOU3BOIHTE OIIC-
panuu 1nepeHoca, yKiaJaku B JIOTKU U YCTAHOBKH UX
B KaMepy BaKyyMHOM TICUH.

OnruManbHOE TaBIeHHE TPECCOBAHMUS TS A~
MOBBIX OTXOZIOB KpeMHUS cocTaBisieT 70 Kre/cm?, pu
KOTOpOM (hOpMyeTcsi OPHKET JOCTATOYHOU IPOYHO-

Puc. 2. Mopdormorus armoMepupoBaHHOM
YaCTHIIBl KPEMHHUS TIOCJIE IOMOJIa
B TeueHue 52 u.
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H.K. Kacmamvimos. Mopghonocus u mexnonocuieckue c0tUcmed uaamosblx 0mxo006 KpemHuUs.

ctu. [1pu 3TOM JaBICHUH MTPECCOBAHMUS HA TOBEPXHO-
CTAX OT(OPMOBAHHBIX OPUKETOB KPEMHHUS OTCYTCTBY-
10T JaedekTsl B BUae TpemuH. [Ipy napneHusix mpec-
coBaums 100-150 krc/cm? B Opukerax oOpasyrorcs
CYIIECTBEHHBIC TPEIIMHBI, KOTOPBIC BIOCICICTBUU
MPUBOIIAT K pa3pylueHuro GpopmoBku. [Ipu naBneHu-
SIX TIpeccoBaHms BhIme 150 Kre/cM OpHKETHI U3 IILIA-
MOBBIX OTXOJIOB KPEMHHS B IIPOLIECCE BBITPECCOBKU
pazpymaTcs.

Takum o0OpazoM, HccIeqOBaHHE MOPQOIOTUU
U TEXHOJOTHYECKUX CBOMCTB IIJTAMOBBIX OTXOIOB
KpeMHHUsI TIOCIIe MPEeNBapUTEIbHON OYUCTKH U TIO-
MoJa MOKa3ajo, 9TO IIJIAMOBBIC OTXOIBI KPEMHUS
0 CBOMM (PH3HKO-TEXHOJIOTHUYECKIM XapaKTepH-
CTHKaM COOTBETCTBYIOT TPEOOBaHUSAM IUIUKEPHOTO
JUTBS ¥ TOCICIYIONIETO PEaKIIMOHHOTO CIICKAHHS
C TIONTyYCHNEM Ha MX OCHOBE KEPaMOKOMITO3UITHOH-
HBIX U3JICIUHN.

llImamMoBBIE OTXOIBI KPEMHHS MOTYT OBITH
YTUIN3UPOBAHBl M TIPUMEHEHBI TIPH MPOHU3BOJCTBE
KEePaMOKOMITO3UITUOHHBIX MaTepHalioB METOIaMH
MOPOIIKOBOW MeTalLTypruu. KoMIUIeKCHBIE uccie-
JIOBaHMS IITAMOBBIX OTXONIOB KPEMHHS, 00pasyro-

muxcst Ha KXM3 “Actpa”, mokasainu, 4To KpeMHUe-
BBII OTXO[] B BH/IE IIITTaMa MOYKET OBITH HCIONB30BaH
B Ka4eCTBE MOPOIIKOBOTO CBHIPhS TSl CO3JaHUs pa3-
JMUYHBIX KePaMUYECKUX, KePaMOKOMIIO3UIIMOHHBIX,
a TaKXKe Pa3TUYHBIX CHEIUATBHBIX KePaMOKOMIIO-
3MIMOHHBIX MAaTEPHaJiOB C 3aJaHHBIMH (HUIUKO-
MEXaHMYECKUMHU CBOWCTBAMHM METOAAMHU MOPOLIKO-
BOI METAJUTYPI'HH, B YACTHOCTH, IUTUKEPHOTO JIUTHS
Y TIOCJIEYIOIIETO PEeaKIMOHHOTO criekanus [ 1, 2].
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