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CTpyKTypa r'MIiCOBOii MaTpHIIbl, XapaKTepu3ylolasicsi pa3MepoM, (opmMoit 1 MopdoJiorueil KpucTaioB,
COCTOSTHHEM MexX(da3HOoi MOBEPXHOCTU, KOJIMYESCTBOM U IIPOYHOCTHIO KOHTAKTOB MEXIY HOBOOOpa3oBa-
HUSIMU, OIIpeaesisieT OCHOBHBIE (PU3UKO-TeXHUUECKHE CBOMCTBA MaTepuaaoB. PaccMoTpeHo BiausiHUE pas3-
JIMYHBIX MOOU(MDUKATOPOB, MPEUMYIISCTBEHHO TEXHOTEHHOTIO IIPOMCXOXICHUS, HA CTPYKTYPY TUIICOBOTO
KaMHsI TIOCPEICTBOM PACTPOBOIi 3JIEKTPOHHO MUKPOCKOMNUU U SHEPTOAUCIIEPCUOHHON PEHTI€HOBCKOM
CIIeKTpOCKOIMHU. B mcciaeqoBaHNM UCIIOB30BaId CTPOUTENILHBINA TUIIC, B KAUeCTBE MUHEPaTbHBIX MOIM -
(GUKaTOPOB — METAJLTYPIrUUECKYIO ITbUIb, TOMEHHBIN rpaHyIMPOBaHHBIN 111aK, aJIeBPOJIUT. YCTaHOBJICHO,
4YTO BBelIeHIE MOOIU(PUKATOPOB IIPUBOIUT K YIYIIISCHUIO (DU3NKO-MeXaHNIEeCKNX CBOMCTB BsKyIIero. Be-
POSITHO, 3TO OOYCJIOBJIEHO TEM, UTO 10OABKU BHICTYIIAIOT B KAUECTBE LIEHTPOB KPUCTAJIM3ALMU B Ipolecce
CTPYKTYpOOOpa3oBaHMs MaTPUIIBI ¥ CITIOCOOCTBYIOT 3aIIOJIHEHHIO ITIOPOBOTO IIPOCTPAHCTBA KAMHSI.
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BBEAJEHUWE

CTpyKTypa TUIICOBOII MaTpHIIbI, XapaKTepU3yIO-
masicss pasMepoM, ¢opmoit m MopdoJIoTHUeil KpH-
CTAJJIOB, COCTOSIHUEM MexXda3HOoll MOBEPXHOCTH,
KOJIMYECTBOM U IIPOYHOCTHIO KOHTAKTOB MEXIy HO-
BOOOpPa30BaHUSIMU, ONIpeAeIIsIET OCHOBHBIE (DPU3UKO-
TeXHUYEeCKue CBOiicTBa MaTepuaioB. B To e Bpems
Ha IIPOLIECCHI TUAPATAllI1 1 CTPYKTYPOOOpa30BaHUSI
MAaTPUIIbl TUTICOBOIO KaMHsI 3HAYUTEIbHOE BIUSHIE
OKa3bIBaIOT HE TOJBKO TEXHOJOTUYECKUE (PaKTOPHI,
TaKMe KakK TeMIepaTypa M BOJOPOMHBIN ITOKa3aTelb
BOIBI IJIs1 3aTBOPEHUS, BIAXKHOCTb M TeMIlepaTypa
oKpyXatolieut cpensl [ 1, 2], HO 1 10O0aBKY pa3TUIHON
MpUPOABl U auciiepcHocTu |3, 4]. DPdeKTUBHOCTH
BAUSTHUS MOIN(PUKATOPOB BO MHOTOM OyIET OIpene-
JIIThCSI XUMUYECKUM COCTAaBOM U JTHMCIEPCHOCTHIO
yacTuil [5].

VYaydineHUs 3KCIUTyaTallMOHHBIX U (PU3UKO-Me-
XaHUYECKUX XapaKTePUCTUK BSDKYIIMX Ha OCHOBE
cyabdaTta Kalblius MOXHO AOCTUYL ITyTeM HallpaB-
JIECHHOI Monu(UKaLlU1 CTPYKTYphI KaMHs1. MaTpuiia
rurca (opMupyeTcs KpUCTaJLUIOTUApaTaMud MOHO-
KJIMHHOM CUMHTOHUM, XapaKTepU3YIOLIMMUCSI UHIM-
BUJAMU TJ1aCTUHYATOM, CTOJ0YATOM, BOJTOKHUCTOM
nnn wuroiapdatoii ¢dopmbl. Kpucrannel o0iagaioT
BeChMa COBEpPIIEHHON CIMalHOCThIO B TJIOCKOCTHU
CUMMETPHMHU, OMHAKO MMEIOT Malylo IUIOIAIb KOH-
TaKTa M pa3pylIaloTcs P HEOOMBIIINX HAIIPSIKEHM -
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ax [6]. ODHUM U3 CIIOCOOOB MOBBIILIEHUS TPOYHOCT-
HBIX ITAapaMETPOB U BOJOCTONKOCTH BSIXKYIIIUX HA OC-
HOBe cyib(dara KalabliMsl SBJSIETCS CO3IaHUe
ycJIoBUI 111 0Opa3oBaHuUs NPOAYKTOB ruapaTalini,
MaJopacTBOPUMBIX B BOJE, KOTOPbIE OYIyT MOKPbI-
BaTh KPUCTAJJIOTUAPAThI TUMCAa MO IOBEPXHOCTHU
1/WJIW 3aI0JIHATh MOPOBOE MPOCTPAHCTBO MATPUILIbI
[7, 8]. PopmupoBaHue MOP(hOJOTMU MaTPULIBI IIEpe-
MEHHOIO cOoCTaBa ¢ aMOP(OU3UPOBAHHBIMU MPOAYK-
TaMU OOYCJIOBJIEHO BBEIEHMEM B COCTaB MaTepuasa
1LIEJIOYHOTO KOMITIOHEeHTa, KaK MpaBWIO, MOPTIaH/I-
IIEMEHTA, W MYIIIOJJAHOBOTO KOMIIOHEHTA, B Kaye-
CTB€ KOTOPOT'O MOTYT ObITh UCITOJIb30BaHbI BYJIKAHU -
yecKuil Tyd, KepamM3uToBasl MblLib, OCTOHHBII JOM
[9]. BBeneHue KOMIUJIEKCHOM 100aBKU WHULIMUPYET
npoiiecc 00pa3oBaHMsI aMOP(PHBIX TPOTYKTOB — T -
POCUJIMKATOB, TUAPOATIOMOCUIMKATOB, TUAPOAJIIIO-
MOMEPPUTOB KaJIbliUsl, KOTOPble OOBEAUHSIOT KpU-
CTaJlJIbl AUTUIpaTa cyibdara Kajablius B HENIPEPbIB-
HYIO MJIOTHYIO CTPYKTYpPY € YBEJIUUYEHHOM MI01IAbIO
KOHTAaKTOB CpacTaHUs U MexX(pa3HOI MOBEPXHOCTHIO.

UccnengoBanue cTpykrypsl (pOpMEI, pasmepa,
IUIOIIAA KOHTAKTOB CpacTaHUsl KpUCTaIoruapa-
TOB) UM JIOKAJILHOTO COCTaBa HOBOOOpPAa30BaHUIA MU-
HepaJIbHBIX BSLKYIIIUX BO3MOXHO MOCPENCTBOM PACT-
pOBOI1 3JeKTpOHHOI MUKpockonmuu (POM). Bror
METOJI, ITO3BOJISIET HOJIYYUTh U300pakeHne IOBEpX-
HOCTH OOBEKTa ITyTeM CKaHMpPOBaHUS C(POKYyCHPO-
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Taomuna 1. [TapameTpst POM-anann3a o6pa3ios

Yckopsioliee
Muxkpockort VBenuueHue | HalpsokeHue,
kB
Thermo Fisher Scientific 5000—-20000 20
Quattro S
JSM 7500 F doupmer JEOL | 3000—5000 4.10
ESEM XL-30 40000—20000 25.30

BaHHBLIM DJIEKTPOHHBIM ITy4KOM 3a CYET perucrpa-
LAY CUTHAJIOB, BO3HUKAIOIIMX [IPU B3aUMOAEMCTBUMN
BJIEKTPOHOB ¢ BellecTBOM. CoBpeMeHHBIE MUKPO-
CKOINBI OCHAIlleHbl crnekTpoMeTrpamMu. Hapsimy c
n300pakeHreM MOBEPXHOCTU OObEKTa OHU TTO3BOJISI -
IOT HOJIYYUTh OOJIBIIOM 00BEM JOMOITHUTETLHOM MH-
dopmalmm, BKIIoYass KOJMUYECTBEHHBINA (Pa30BEIi 1
XUMHWYECKUIA COCTaB, CTPYKTYpPY 3SHEPIreTUYEeCKUX
YpOBHeil, TeoMeTpruuecKre IapaMmeTphl. [IpumeHe-
HHUE PEHTIeHOCIIEKTPaJIbHOIO aHaI3a CIIOCOOCTBYET
UICHTU(PUKAINMYA XUMUYECKUX DJIEMEHTOB B COCTaBe
HUCCIeAyeMBIX O00pasloB M HUX KOJUYECTBEHHOI
ouenke [10, 11].

B pabote paccMOTpeHO BIMSTHUE Pa3sTUIHBIX MO-
IU(UKATOPOB, TMPEUMYIIECTBEHHO TEXHOTEHHOTO
MIPOUCXOXICHUSI, HA CTPYKTYpPy THIICOBOTO KaMHSI
nocpenctsoM POM u aHeproaucnepCuOHHO peHT-
T€HOBCKOI CIIEKTPOCKOIINU.

MATEPUHAJIbI U METO/1bl UCCITEOJOBAHUMN

B xauecTBe OCHOBHOTO KOMITOHEHTA UCITOIb30Ba-
Jm ruric Mapku I'4 mpousBoacrea OO0 “Turicomno-
Jumep” win OO0 “Ilpukamckasi TUricoBasi KOMIIa-
Hus”, 1. [lepmb. B KauecTBe MUHEpaIbHBIX MOTU(-
KaTOpOB CTPYKTYpbl M CBOMCTB — CleAylOIIUe
KOMITOHEHTHI.

Mertamtyprudeckast (KOJIOITHUKOBAsI) MblIb, 00-
pasymoolasicsi IIpy MPOU3BOACTBE CTAJIM HA IPEAIIpU-
arum OAO “UxCranp”, 1. MUkeBcK. B cocraBe no-
GaBKM Mpeob1analoT OKCUIbI METAJIIOB: 54% okcuaa
xenesa(lll) (Fe,O5), 14% okcuna marnust (MgO),
12% oxcupa kanpnust (Ca0), 6% oxkcuma KpeMHUS
(Si0,). CpennHuii pazMep yacTuil J0OABKU COCTABIISII
20—30 MKM, 6osee 50% yacTull HAXOOATCS B AUara-
30HE pa3MepoB MeHee 18 MKM, ¢hopMa yacTuIl — I1a-
poBUOAHAS.

JoMeHHBII TpaHyJIMPOBAHHbLIN IIIJIAK KOMITAHUU
000 “Meuyen-Marepunansr”, . Yensounck. B co-
cTaBe MOO0ABKM IIPEBAJIMPYIOT OKCHUI KaJIbLYS
(41.56%) v okcun kpemuus (38.87%). Cpennuii pas-
Mep yacTtull coctapisieT 10—14 Mxm.

AJEeBpOINT — MEJIKOOOJIOMOYHAST OCaIOIHAasI TOP-
Hasl TTopoja, cJiokeHHast Ha 50% u GoJiee U3 cClieMeH-
TUPOBAHHBIX 0OJIOMKOB MUHEPAJIOB C pa3MepOM 3€-
peH oT 0.1 o 0.01 MM ¢ BKITIOYESHUSIMHU CITIOIbI. B co-

CTaBe MpeBaIUpPyeT OKCHUO KpPEMHHUS, a TaKxXe
3HAYUTEIbHOE KOJIUYECTBO BEPMUKYJINTA, KAOJTUHM-
Ta U KajbLuTa. JlodaBKa roasepraiach Ipo0JICHUIO U
WCTUPAHUIO, CPEOHUII pa3Mep YacTHUIl COCTaBIISLI
34.5 mxMm. YacTtuinpsl 1o00aBKM UMeEIN “TiepeMeHHOoe”
CTPOEHHE — MJIACTUHYATBIC KPUCTAJUIBI CIIOAbI CBSI-
3aHbl aMOP(U3NPOBAHHBIMY IJIMHUCTBIMM KOMIIO-
HEHTaMM — aJIIOMOCUJIMKAaTaMU Kajiblus [12].

UccnengoBanus metogoMm POM u sHepromucriep-
CHOHHOM PEHTI€HOBCKOUW CIEKTPOCKONMU BBIMNOJI-
HSUTU ¢ ToMoIbio MukpockorioB Thermo Fisher Sci-
entific Quattro S B iIeHTpe KOJUIEKTUBHOTO I10JIb30-
BaHUs1 “IToBEpXHOCTh M HOBbIE MaTepuanabl”’ TPU
Vim® UL YpO PAH, nognepxaHHoro MuHHUCTEp-
CTBOM HayKM M BhIcIIeTo oOpa3oBaHus PD (mpoekt
Ne RFMEFI162119X0035), JSM 7500 F dpupmer JEOL
n ESEM XL-30. I aHam3a 3JIeMEHTHOTO COCTaBa
MMOBEPXHOCTU HOBOOOpPA30BaHMI ITPUMEHSIIIU PEHT-
T€HOBCKMII MUKpPOAHAJINU3aTOpP C YCKOPSIOIIMM Ha-
npsckeHreM 15—25 xB.

KonTtpacTHOCTh M 4eTKOCTh POM-u3obpaxxeHui
OMpEAESIOTCSl HE TOJbKO KaueCTBOM MOATOTOBKU
o0pasiia, HO 1 YCI0BUSMU CbeMKU. OCHOBHbIE TTapa-
METpPbI CheMKU MPUBEAEHBI B Ta0. 1.

PE3VIIBTATHI 1 UX OBCYXIEHWNE

Ha nepBoM sTamne paboThl UCCIIETOBAIA BIUSTHUE
MUHEPaJIbHBIX MOTU(PUKATOPOB Ha (PUNKO-TEXHU-
YeCKHe CBOIMCTBA T'MIICOBOrO KaMHs M pa3paboTaiu
COCTaBbl, XapaKTEPUCTUKN KOTOPHLIX MPUBEICHLI B
Tabmd. 2.

ITpoBeneHHbIE UcciienoBaHUSI (PUBMKO-TEXHUYE-
CKMX CBOMCTB I'MIICOBBIX KOMITO3UIIUIA TPU BBEAEHUU
MUHEPAIbHBIX 100aBOK, MPEUMYIIECTBEHHO TEXHO-
TEHHOIO TIPOUCXOXIEHUS, MO3BOJUIM YCTAHOBUTH
MOJIOXKUTEbHOE BIUSIHUE MOAU(PUKATOPOB Ha ITPOY-
HOCTHBbIE cBoiicTBa. OqHAKO OTMETUM, UTO POCT Ma-
paMeTpoB BOJAOCTOMKOCTH HaOJI0AaICs TOJbKO MpU
BBEIECHUM METALTYPTUYECKOW TbUIU. YIydyllleHUe
MEXaHUYECKUX XapaKTePUCTUK OOYCIOBJIEHO XUMMU-
YECKHM CPOJCTBOM U JUCIIEPCHOCTHIO T00ABOK — Be-
pPOSITHO, OOAaBKM BBICTYNAIOT B Ka4eCTBE LIEHTPOB
KpUCTAJIIU3allMi B TIpOliecCe CTPYKTypooOpa3oBa-
HUYSI MaTPUIIbl U CITOCOOCTBYIOT 3alIOJTHEHUIO MTOPO-
BOTO TIpOCTpaHCcTBa KaMHs. JJaHHBIN 3 PeKT TakkKe
comiacyercsl ¢ OMNTUMMAaJbHbIMUA KOHILIEHTpALUSIMU
MOIMU(DUKATOPOB, ColiepKaHUE KOTOPBIX HE TPEBbI-
maeT 1% 1pu cpemHeM pa3Mepe 4YacTull He OoJjiee
20 MKM (MeTaJLTyprudeckasi bulb U TOMEHHBbI rpa-
HYJIMpOBaHHBIN 1uTtak) u 10% (ameBposmT), eciin
cpenHuii pa3mep 6oibine 30 MKM, 9YTO KOPPEJIUPYET C
HcclIemoBaHUsAMU [6]. BBemeHMe MeTauTyprudecKoi
MbUIM TaK>Ke MPUBOAUT K YJIYYIIEHUIO BOJOCTONKO-
CTU TMIICOBOI MaTpUIIbl, YTO, BEPOSITHO, OOYCIIOBJIE-
HO (hOpMUPOBaAHHUEM KOMIIJIEKCHBIX HOBOOOpa3oBa-
HHM1 HA OCHOBE COEAMHEHUN Xele3a U KaJlbLUs, KO-
TOPOE BO3MOXHO BO BJIQXKHBIX YCIOBUSIX.

KPUCTAJIUIOTPA®UA  Tom 68 Ne 4 2023
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Ta6auma 2. Ddusnko-TexHUIeCK1e XapaKTCPpUCTUKU T'MITICOBBIX KOMITO3ULIMiA

IIpenesn mpOYHOCTU B BO3pACTE
Jlo6asKka Conepxanue | Bogorumncosoe 28 nueit, MITa Bonmomnorino- | Koadduuuenr
no6aBkH, % OTHOIIIEHWE menue, % pa3MsSTIeHUS
u3ruo cxarue
KonTpoib 0.6—0.65 4.5 9.8 26.9-31.0 0.35-0.38
MII 0.4 0.6 4.1 11.9 28.3 0.85
AT 1 0.6—0.65 3.8 11.2 29.4 0.38
A 7 0.65 6.5 11.5 31.1 0.40

IMpumeuyanue. MI1 — merammmueckast bLib, JITTL — moMeHHBII rpaHyIMPOBaHHBIN 1IIJIaK, A — aJIeBPOJIUT.

POM-aHannu3 runcoBbeix 00pa31oB 0e3 BKIIIOYE-
HUs 100aBOK mokasai (puc. 1), 4To B CTPYKType
npeo0agaioT IPpU3MaTUISCKUE U UTOJIbYAThIe KPU-
CTaJUIbl 1JIMHOM 1o 10—15 MKM, JOCTUTaIOIIME B I10-
nepeyHuke 1—2 MKM. Marpuia xapakTepu3yeTcs
XaOTUYHO pacIipeleIeHHbIMU KpUCTaJJIoTUapaTa-
MU, OOBEAUHSIOIIUMUCS B HEOOIbIIINE KOHIIIOME-
paThbl, IIOTIEpEeYHBIil pa3Mep KOTOPHIX HE IPEBHIIIAeT

10 mMxMm. CrloxeHue WHIUBUIOB IIpENOIIpeAcIsieT
HU3KYI0 TPOYHOCTh TMITICOBOTO KaMHSI I BOZOCTOM-
KOCTb, YTO O0YCJIOBJIEHO HE TOJIbKO TOUEYHBIMU KOH-
TaKTaMU, HO U BEICOKO PaCTBOPUMOCTBIO IBYTHIPA-
Ta cyJib(aTa KallbLus B Boze [6].

T1pu BBeneHUM METAJLTyprudeckou npuin (puc. 2)
B CTPYKTYp€ TMIICOBBIX OOpa3loB HapsAy ¢ IpU3Ma-
TUYECKUMHU U UTOJIBYATBIMU KpHUCTa/ulaMu oOpasy-

Puc. 1. POM-uzob6pakeHue TMIICOBOI MaTpUIlbl 63 100aBOK, yBeiaudeHue: a — X 3000, 6 — x5000, B — x4000, r — x8000.

KPUCTAJIJIOTPA®UA  Tom 68 Ne 4 2023
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Puc. 2. POM-u3o6paxeHue rTurcoBoil MaTpullbl pu BBeaeHuM 0.4% MeTa/ulypruyeckoi nbuiu, yBeandeHue: a — x3000,

6 — %5000, B — *x4000, r — x8000.

FOTCSI TUTaCTUHYAThIe MHINBHUIBL. PazMep Kpucramro-
TUAPaATOB BapbUPYETCs B IIIMPOKOM JuanazoHe oT 2
10 20 MKM, B TTONIEpPEYHOM HampaBJeHUM OTIEbHbIC
KPUCTAJUIBI HE MPEBBIIIAIOT 2 MKM. MaTpulia xapak-
TEpU3yeTCs] MEHbBIIENH MOPUCTOCTHIO, TAKXKE MOXHO
OTMETUTh YyBeJIUYeHUe Mexk(a3HO TOBEPXHOCTHU
KaK 3a CYeT pa3InIHON TUCIIEPCHOCTU YACTHUIL IBY-
BOJHOTO CyJibdaTa KaJablius, TaK U 32 cueT (hOpMUPO-
BaHUSI aMOP(HBIX MPOAYKTOB.

B cTpykType MaTepuraa rpu BBEASHUN METAJLITyp-
TMYECKOM MBIJIM CO30aHbI YCIOBUS i1 00pa30BaHUS
aMopdHo da3nl. OHa MO3BONMMIA HE TOIBKO ChOp-
MUPOBaTh KPYMHbIE TUIOTHBIE KOHIJIOMEPAThI, CO-
CTaBJISTIONINE IPOCTPAHCTBEHHBIN KapKac TUIICOBOTO
KaMHsI, HO ¥ TTIOKPbIJIa UHAWBUIBI IBYTUIpATa CYJb-
¢daTta Kaiblus MO MOBEPXHOCTHU, YTO CIIOCOOCTBYET
CHUXXEHUIO €r0 PaCTBOPUMOCTH, MPUBOIS K POCTY
BOIOCTOMKOCTU MaTepHaa B LIEJIOM.

st ycTaHOBJIeHUST cocTaBa aMop(HOI (ha3bl ObLT
MPOBeIeH PEHTIeHOBCKIUI MUKPOAHAIN3 ITOBEPXHO-

CTU IIPOAYKTOB TBepaeHus (puc. 3). AHaIM3 cHek-
TPOB MO3BOJIMJI YCTAHOBUTh B COCTaBe HOBOOOPA30-
BaHUI, MpUBEACHHOM B Tabj. 3, HapsiLy ¢ KOMIIO-
HEHTaMM TUIICOBOTO KaMHsI HOBBIE DSJIEMEHTBI —
AIIOMUHUI, KpEMHUM, XeJae30, KaJibLiMii, MarHUi,
KOTOpPBIE BXOMISIT B COCTaB TEXHOTE€HHOM TO0OaBKH.

Takum o0pa3oM, NPOBEACHHBIN MUKpOaHaINU3
noaTBepar GOopMUPOBAaHUE B CTPYKTYpE MaTepHajia
BOOOCTOMKUX THAPOCUIMKATOB, THUAPODEPPUTOB U
TUIPOATIOMUHATOB KAIbLINSI, TIPEICTABICHHBIX B BU-
JIe aMOp(U3MPOBaHHBIX IPOIYKTOB.

B xome ananuza POM-u300paxkeHNiT TUIICOBBIX
KOMIO3ULINI ITPY BBEIEHUU B cOCTaB 1% MOMEHHOTO
nuiaka (puc. 4) yCTaHOBJICHBI CIEOYIONINE TTapaMeT-
pBl KpPUCTAJUIOTUAPATOB: (popMa Mmpu3MaTUdecKasl,
UroJjibuatasi, pa3Mep B MOMepeyHOM HaIlpaBJIeHUU 10
3 MKM, B IIPOJOJILHOM — OT 5 10 15 MKM.

OtnenbHble MHAWBUIABI IBYBOJHOIO TUIICA O0b-
eIWHEHBI B KpYITHBIEe CPOCTKU. Hanuuue Kpucranios
pa3HOro pa3Mepa Mo3BOJSET ClelaTh BHIBOI 00 yBe-

KPUCTAJIJIOTPADUA Ne 4
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Puc. 3. POM-uzo6paxkeHue MoauULIMPOBAHHON T'MIICOBOI MaTpuiibl pu yBeandeHuu X 8000 (a), pe3yabTaThl peHTIEeHOB-
CKOTo MUKpoOaHaau3a MoaIu(ULIMPOBaHHON TUIICOBOI MaTpULbI (0).

Puc. 4. PODM-u3o06paxkeHne rurcoBoil MaTpuUIlbl ¢ 1o0aBiaeHeM 1% rpaHyJIMpOBaHHOTO JOMEHHOTO IIIaKa, yBeJIUUYeHUE:
a — %5000, 6 — %20 000.

JINYEHUU MeX(a3HOM MOBEPXHOCTU U YIUIOTHEHUU
CTPYKTYpPbl MATpMIIbI, YTO M OOECIIeUMBaeT POCT
MPOYHOCTH TUIICOBOM KOMITIO3UILIMU TIPU BBEACHUU
JTOMEHHOTO ITaka. OTMETUM, YTO HOBBIE TTPOIYKTHI
rugpaTaluy OTCYTCTBYIOT. DTO IPUBOIUT K HE3HA-
YUTEIbHOMY YBEJIWUYCHUIO BOAOCTOMKOCTH 3a CUeT
YILUIOTHEHUSI MOP(OJIOrMKY KPUCTAJUIOTUAPATOB, HO
PacTBOPUMOCTD IBYIUApaTa cyjibdara KaJlblus MpU
BBEICHUU 100aBKU HE U3MEHSIETCS.

B caydae rurcoBbIX KOMITO3UIIMI C aJIeBPOJIUTOM
YCTAaHOBJIEHBI YYaCTKM TIpOpacTaHMWsl KPUCTAJIOB
rurca B CTpYKTypy ajieBpoJinta (puc. 5). Kpucramio-
TUApPaThl TUTICA IPEACTAaBICHEI B BUIE OJI0KOB, MHIM -
BUOOB TUIACTMHYATOM M TIPU3MATHUYECKON (DOPMBI,

KPUCTAJIJIOTPA®US Ne 4

TOM 68 2023

Taomua 3. KoMIOHEHTHBI cocTaB 06pa3LoB 0 Pe3yJib-
TaTaM PeHTIeHOCIIEKTPAJTbHOTO aHaIn3a

DeMeHT Conepxxanue, %
Si 21.36
(0] 45.48
Al 10.59
Ca 7.29
Mg 4.28
K 3.62
Fe 3.07
S 2.55
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Puc. 5. POM-u3o6paxeHre TuIcoBoil MaTpUIIbl ¢ 1o6aBieHueM 7% ajeBposinTa, yBeaudeHue: a — X5000, 6 — x 10000,

B — %5000, r — x20000.

pa3Mep KOTOPHBIX BapbupyeTcs oT 2 10 10 MKM B IIpo-
JIOJIbHOM HAaIlpaBJICHUU U He MPEBBIIIAET 2 MKM B I10-
MEePEYHOM.

CTpyKTypa r'MIICOBOIO KaMHSI IIpeIcTaBIeHa Kiia-
cTepaMM, KOTOpbie 00pa30BaHbl IUTUAPATAMU CYIb-
daTa KajablLus, CBI3aHHBIMU aMOp(U3UPOBAHHBIMUI
aJlfoMOCWJIMKaTaMu 100aBKK. YacTUIIbI ajieBpOJIMTa
CIIyKaT “TIOMIOXKOM” mj1st GopMUPOBAHUS KPUCTA -
JIOTUIpATOB B TIpoliecce CTPYKTypooOpa3oBaHUSI B
COOTBETCTBMU C McclenoBaHusIMU [13], B TO Xe Bpe-
MsI 3allOJHSIOT IOPOBOE MPOCTPAHCTBO MAaTPUILIBI
rurica. TakuM oOpasoM, yiaydilleHUue MeXaHUYEeCKUX
XapaKTepUCTUK TUIICOBBIX KOMITO3UIINIA OOYCIOBIe-
HO, BEpPOSITHO, MHTeHCU(UKALIUE TTPOLECCOB TUI-

paTalyy MOJYBOTHOTO CYJIb(aTa Kalblus B IIPUCYT-
CTBUM 100aBKU, 3aII0JJHEHUEM ITOPOBOTO IMPOCTPaH-
CTBa KpyIMHLIMU YacTHLIaMU. BBeneHUe aeBponTa
He M3MEHSIET COCTaBa IPOIYKTOB TMApATALIMU, YTO
HE3HAUYMTEJIbHO YBEJIMYMUBAET KO3(MDOUIIMEHT pas-
MSITUCHUSI.

CpaBHUTENIbHBIN aHaJIM3 CTPYKTYPhl TUIICOBBIX
KOMITO3ULIWI NTPpU BBEACHUM MUHEPAJIBHBIX J00aBOK
MOATBEPANII IPEAIOI0KESHMUS O MEXaHU3ME UX BIIMSI-
HUsI, BEIIBUHYTEIE Ha OCHOBE aHajn3a (pU3NKO-Me-
XaHUYEeCKUX CBOMCTB MaTepuaioB. I[lpuMmeHeHue
PDM no3BoinIo ycTaHOBUTH (DOPMUPOBAHME TVIOT-
HOI CTPYKTYPbl KOMIIO3UTAa, COCTOSIIE 13 KpUCTa-
JIOTUIPATOB IUTUApaTa Cyjb(aTa KaJabLUs pa3ind-
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UCCIEJOBAHUE HOBOOBPA3SOBAHUI MOANDUILIMPOBAHHBIX CYJIb®ATHBIX

HOIl MHCITEpCHOCTH, OOBEIMHEHHBIX B OJIOKH, YTO
obecrieunBaeT yBeJIMYEHUE TUIOMIAAM KOHTAKTOB.
YacTribl 1o6GaBKU BBICTYITAIOT B Ka4eCTBE IICHTPOB
KPUCTAJUTM3allNY B TIpolleccax CTPYKTypooopa3oBa-
HUS (HaHOAMCIIEPCHAs YacTh JOOABKM) U 3aTTOJTHSIIOT
MOpPOBOE TIPOCTPAHCTBO MAaTpulibl. OTMETUM, 4TO
TIPH IIPOBEICHUN CheMKH, TIOCKOJIBKY TUTICOBAst MaT-
puIia SBISIETCS AUDEKTPUUECKUM MaTepuaioM, He
obecrieuuBaIIUM 3ddekT “crekaHus” 3apsaa 1Mo
TMOBEPXHOCTH, TS TTOJIydeHUsI 60JIee KOHTPACTHBIX U
KayeCTBEHHBIX N300paKeHU I MOBEPXHOCTH HEOOXO-
JMMO HCIIOJIb30BaTh OOJIbIlIME YCKOPSIOUINE HaMpsI-
JKEeHUS.

Pabota BeimoiHeHa npu mnomaepxke CoBeTa Mo
rpantaM Ilpesunenta Poccuiickoit ®eneparnu
(rpant Ne MK-3391.2022.4).
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