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Cnoco®b1 GOpMHPOBAHKHSA HACTHI YIIPOUHHTERA
npy NJIa3sMeHHOM HaNbLIEHHH nonypabpukaron
KOMIIO3HILMOHHBIX MATEPHAIOB

VCTaHOBNEHO, YTO B Clly4ae TUIa3MEHHOTO HAMBNIEHUS TIOPOLIKOB H3 TYTOIUTABKUX HH3KOTEONOMPOBOAHBIX
COCOHHEHHIT OTNPEACHIOMHMA HAPAMETPAMH ONTHMHIALMHI Npouecca GOPMUPOBAHHA THCKOOGPATHBIX YacTU1L
yripounntens GyayT cpeausAs semriuHa anameTpa [TH wacTv reproro THNa U HX OTHOCHTE/ILHOE COAepKaHME

K ofwemy wucny IH gacTuy,

AHAAN3 TEOPMM TIPOYHOCTH ORHOHATIPAB~
NEHHBIX WCKPETHOAPMHMPOBAHHEIX KOMMO3H-
uroHHBEIX mMatepuanos {KM) nokasbiBaeT, uTo
MEXAHM3M YNPOMHEHUA 3aKAIOYaeTcas B OC-
HOBHOM B Mnepejaue HOPMAaNbHOIO HanpsKe-
HHA OT MATPHLE Ha YHOPOHHUTENb MO MEX-
thazHOll NOBEPXHOCTH pa3jiena HOCPEACTBOM
KAacaTeMbHBIX  HAMpKeHWH, BO3HUKArOWMUX
NpH pacTAruBaroIleM HArpyKeHHH KOMIIO3H-
Ta. TIpu 3TOM, OOHHM H2 BRXKHbLIX (HAKTOPOB
noseilieHda npouHoctH KM cuntaetea senu-
YUHA OTHOILEHHA NAOLIAJIH NPOROABHON NO-
BEPXHOCTH OWCKPETHOIO YMPOUHHTENA K
MNOIAAN €TO TIONEePEYHOro CeYeHHA OTHOCH-
TENbHO OcH HarpyxeHus [1,2 ].

OddexTHBHOCTE nEpenayd HATPY3KU W
peannsalys MPOYHOCTHHIX CBOHCTB YIIpOuy-
HAIOWIETC ZHEMEHTA B IIAHAPHBIX AHCKPETHO-
apmypoeansbix KM Oyaer 3aBuceTs OT BejH-
YMHBI OTHOLUEHHMA OHAMETPA K TOJIIAHE AHC-
kooOpasHetX wacTul  ynpounsiowed  ¢assl
(D/h)d — xapakTepucTuky crenenn acdopma-
LMK ITUX YACTHIL NIPH UCTIONB30BAHUH TEXHO-
norvH mnasmennoro Haneenns KM. C yge-
AHYEHUEM 3TOro napaMetpa OyayT BO3pacTaTh
npouHOCTHBIe XapakrepucTuku KM, n Haobo-
poT, ¢ ymeHbueHhesm (D/h)d — nagats { 3 ).

Taxum obpaszoM, rnasnas 3agada npouecca
nnasMennore Hansitenns (ITH) ana noayue-
HH3 AHMCKPETHOAPMUPOBAHHBIX KOMIIO3HTOB C
BEICOKMMH MPOYHOCTHBIMU XapaKTepHCTHKa-
MH 3akiodaetcd B $HOPMHMPOBAHUM RHCKO-
00pa3HBIX YHPOUHAOWMX YacTrL ¢ Haubons-
ek cTeneHblo AeHOpMaLK ¥ UMEIOILHE TIpH
3TOM CIAOLIHOCTE TOBEPXHOCTH € HM3KOH
nopucrocteto [ 4 |.

Hsyuenue Ha OCHOBe nUTepaTypHBIX AaH-
HoiX [ 4,56 1 cTpykTypsl razorepMuyecKHXx
MOKpbITHI H 0cOOEHHOCTEH HHAUBHAYANLHOIO
B3aUMOREHCTBHA HAMBIIACMBIX Y4CTHIL AMNC-

nepcuoit ¢assl ¢ MOBEPXHOCTBIY OCHOBHI, 2
TaloRe COGCTBEHHBIE SKCTIEPUMENTHL M0 IHia3-
MEHHOMY HAMBINEHWIO HACTHLL W3 MeTalndye-
CKHX CTUIABOB H KEPaMHKU [10Ka3a/li BO3MOX-
HOCTh (POPMUPOBAHHSA PA3THYHLIX THTIOB JAHC-
kooOpa3HblX 4acThl. OJHAKO B HACTOSIBHX
IKCIIEPHMENTAX C NOMOUILIO PEryIHPOBaHHA
COOTBETCTBYIOIMUMH NapameTpaMH Mpouecca
Ia3MEHHOMO HAMbIICHHS YHANOChL OTpaHu-
4yuTh MHOTOCOpasne gopm TTH uactun 1 cee-
¢TU K (OPMUPOBAHUIO OAHOTO THIA YaCTULL
JAS METANNHYECKUX CTNAaBOB W ABYX THIOB
YACTHL] OKCHAR A/IOMMHHA C Pa3HuHbIM HX
KOITHYECTBEHHEIM COOTHOLIEHUEM.

K nepeomy tuny orHocares [1H wactuue),
uMerolle Gopmy Kpyriaoro NAOCKoro AHCKa ¢
BesnunHoi  (D/hyd paenoit 30-70. 3y yac-
TULB! TPH PacTeKaruK ¥ 3aTBepaeBanuM obpa-
3YIOTCS M3 [OJHOCTBIO PAaclAaBJEHHBIX Yac-
THLl, HMENEHHWX AOCTATOYHO BLICOKYIO CKO-
POCTh B MOMEHT COYIAPEHHS € MOBEPXHOCTHIO
OCHOBBHI. B Hammx akcnepuMeHTax TaxkoH Tun
yacTl, GOPMHPOBANCA TIPU  pacnbUIEHHH
ctanehoi nposonoku 08XISHIOT, nopowkos
Huxpoma ITX20H80 u Gonblran 4acTh 4acTULl
oxcuaa amomuuus M40 . Tlpu pacreiaenun
CTallbHOH MpOBONIOKK Habmoaaercs pasdpbis-
rMBaH{E YaCTHIl B MOMEHT COyAapeHHs ¢ ob-
Pa30BaHHEM MEJIKMX BTOPHUHBIX MAacTHU. 3TO
CBA3AHO C TE€M, HYTO HECMOTPS Ha pacilias-
JEHHOE COCTOSHHE BCEX YACTHL, OHH WMEKOT B
OCHOBHOM KPYMHBIE P23MEPHI 10 CPABHEHHMIO ¢
YAaCTHUAMH HamelndeMbix nopomkoe. Bos-
MOKHOCTh TaKOTO [pPOABNAEHUA IIpH MpOBO-
JIOYHOM pacMbLINEHHU MOATBEPKAACTCS HH3-
KM KOIDDHLIMEHTOM HCMOAB3OBAHMA MATE-
puana — 70% .

Bropoii tun ITH uacThi, HazpiBaeMBIX
"cambpepo”, umeer GopMy QUCKA ¢ BBIMYK-
AOCTbIO B ee ueHTpasbHOH dacTH [7]. Takas
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$opMa HaCTHL, HMEIOUWIAT HU3KYIO BEAMYHHY
(P/h)d =5-10, dopMupyercs U3 OfIABACHHBIX
¢ NopepxHoCTH YacTHl. Comepkanue BTOpoOro
THna uHadbmosann e ITH gactuomax okennra
QJIOMUHHS, NONYYEHHBIX [NA3MEHHLIM Haribl-
JTEHUEM YaCcTHLl TOpPOIIKE 3JIEKTPOKOPYH/IA
M40 u M28. 310 00BACHACTCA HU3KMM KO-
sppuLmMenHTOM  TENNOTIPOBOAROCTH U BBICO-
KOH TYroIaBKOCTBIO 3THX NOpOIKoB [3].
JdpexruBHoCTh YnpouHenns y TIH komnoszH-
TOB OYAeT nazaTh BCICACTBHE pe3KOro CHMU-
JeHUs BenmuMHsl mapametpa (D/h)d Takux
4acTHLL.

Uccneposaniie npouecca rnia3MeHHoro Ha-
EUIEHES] YacTHUI] OKCHAA aJIIOMMHHUA ¢ LIENBIO
AONYYEHUS TOHKHUX AUCKOOOpazHeIX uelyek
yNPOYHHTENA BBIABHIO, 4YTQ ONTHMH3ALMSA
npolecca HaMbUIGHKs TAKHWX YacTHIl Mo Ben#d-
yuHe koadduuneHTa HUCNONB30BaHMA MaTe-
puana (KHUM) wenocrarousa. Tak, 37OT Ma-
paMeTP ONTHMU3ALMK NOJYy4YeHns TIH xomno-
3HTOB, HMEA OTHOCUTEBHO BHICOKYIO BEUYHM-
Hy Bonee 72 % npu BanblNeHuyn ckcuaa amo-
MHHHS, HEe TrapaHTpyeT 3PDeKTHBHOCTH ap-
muposanns fIH xomnoszntos Beneacteue ob-
Pa30BAHMA MHOFOYMCIEHHBIX YacTHL, BTOPOTO
tuna ( puc. 1).

B T0 x¢ Bpems Mpu HanbUIGHHH METANIH-
yeckux nopouwikos KMUM moxer crate 0CHOB-
HbIM TIAPAMETPOM ONTHMH3ALUKH MAa3MEHHOIO
HANBJIEHUS 2MEMEHTOB YNPOYHAIOILEH ¢a3bl
[1H xoMNO3UTOR, TAK KAK B STOM Cilydae Mmpak-
THUYECKU BCE HANLIIAEMBIE YACTHLB! HAXOAAT-
cf B pacMaBleHHOM COCTOSSHHH W [PH
coyhapeHuy (opMHPYHOTCE B BHIE Yelllyek.
310 MOKHO 00BACHHTH Oonee  HHM3KOH
TEMNEPATYPOH  NNaBfAEHUs  HANBINSEMBIX
METANNMWYECKUX MOPOMIKOB MO CPABHEHUIO C
Ma3MEHHBIM  HANbUIEHMEM  KEPaMHUYECKHX
yaCTH M BBICOKAM  KOODPHIHEHTOM
TETUIONPOBOHOCTH METAJIHYECKUX YacTHLL,

YceraHoBneHo, YTO B Clyyae MNa3MEHHOIO
HANLUICHHS AOPOLIKOB M3 TYrOTUIABKHUX HH3-
KOTEIIONPOBOAHBLIX  COSIHHCHUE  onpene-
JAOIMMHA NlapaMeTpaMid OATHMU3ALWA [Ipo-
pecca GopMHPOBaHHA QHCKOOOpa3HbLIX YaCTHE
ynpouRnTeia OyRyT CpeAHAs BEMHUMHA AW~
meTpa ITH yacTuu, nepporo THNa U UX OTHOCH-
TeNbHOE coAepanne K obwemy umeny I1H
4acTULl.

AKenNepuMEenThl MIOKA3aIH, YTO NpH Hanbl-
ACHHM  MOPOINKAa  OKCHAA  allOMMHMA
(anextpoxopynia M40) B BHIe OTAC/ILHBIX

KopyHga M40} g Buae OTEENBHBIX YaCTHIL HA
THAKYIO  AllOMUBHEBYIO TIHACTHHY C YBEAH-
YEHHEM OSJCKTPHYECKOH MOIMHOCTH Ma3Mo-
tpona PI1-6 3nauenve KMM moxer AaccTyrarth

. 72% . Onnaxo coaepxanue [TH vacTHI niep-

BOTO THMA €UIE HE AOCTUraeT MAKCHMAaNbHON
BETIMYHHLI, XOTH CPEHMHA AHAMETP TAKUX Yac-
THIL TIp® MOHHOCTH Maasmotpoxa 19,5 Kart
yke umeeT HanGonsuiee 3HaYerre ( puc.l) .

B 10 xe Bpema nocneaytollice yBeAHYCHHE
SNEKTPUYECKOH MOLLHOCTH NyTeM yBEANYEHUS
pacxofa naasmoo6paszyrollero rasa asora y
MAA3MOTPOHA € apProHHO-a30THOH NRA3MEHHOM
CTpPYeil BEIET K YRENMUEHUIO COAEPKAHUSA
YaCTHL TEPBOro THINA, HO OAHOBPEMEHHO He-
xoTopoe cHukenue KHMMa M cpeasero aua-
meTpa 3Tux vacruu {puc.2). Takoe saprenHe
0DycnoBAEHO packoNOM UacTHLL OKCHIA afo-
MHHHUA B MOMEHT NOMagaHHA WX B BbICOKO-
TEMIEPATYPHYIO 30HY NAa3MEHHOW CTpywH,
0CODEHHO 3T0 KacaeTcsi TOW 4YacTW YacTHL,
KoTopas npoxognna obAacTe aHOAHOTO MATHA.
Paspymienne kepamutecknx 4acTul 00BACHA-
€TC BO3HUKHOBEHHEM TEPMHUHYECKHX Hamps-
KEHWH B pe3ynbTaTe CHABLHOTO rpajHeHTa
TeMNeparyp B ofbemMe 4acTdll ¢ HU3KOH Tefl-
NIOMPOBOAHOCTHEY,

Uccnepopadne noBepXHOCTH 3aCTbIBLUUX
KEpaMHUECKHX HacTHL ¢ NOMOLULIY ONTHYE-
CKOH MHKPOCKOMMY MoKa3anro, UTO HEKOTO-
pas 4acTb MacTULl OKCWa ANOMHUHHA HMEET
MOBEPXHOCTh ¢ HAMPABICHUEM MUKPOTPCULIMH
MO rpaHHLAM fA4YeeK KpHCTA/UIH3auMH BCASI-
CTBHE  OCTATOYHBIX  HaOpSOKEHHH,  BO3-
HUKAIOWKUX Npu 3aTepAeBaluy (puc. 1). C
MOBLIUEHHEM  DNEKTPHUECKOH  MOLIHOCTH
NNa3sMEHHONH CTPyH COACPXKaHHe vacTHL COo
CTPpYKTYpOi 6€3 MUKpOTPEWMH YBEAUUUBALT-
ca (prc. 2). Ysenuuenue Temieparyphl noa-
noxkxn a0 400°C we noxasano 3amMeTHOTO H3-
MeHeHHs coctasa [TH-uactin. OaHaKO HYKHO
OTMETHTb,  UTO [OBLILUEHHE TEMNCPATYPhI
dopMupoBarus nonypabpakaros KM 1o 0o-
nee BHICOKMX 3HAueHHUH(600-800°C) .1 Kak
CNENCTBHE CHIXKEHHE CKOPOCTH OXNaKACHHA
H 3aTBSPIACBAHNA OKaKeT OGJaronpusTHOE
BAMAHKE Ha nonyyeHHe GesnedekTHOH CTPYK-
TYpbl AHCKOOGPA3ZHBIX HACTHLL € NOBLILICHHOH
CTEREHbIO AcOpMaLiun.
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