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IToka3aHo, 4TO MpPH MEPECCUCHUN TPEIMHON CKOJIa IPAHMUIIBI HC-
KyCCTBEHHO BBEICHHOH M 3aTeM COCTApPEHHOH MOJIOCHI CKOJNBKCHUS
no {110}, B kpucramnax LiF, ckopocTs pacnpocTpaHeHus TPELUIHHBI
U3MEHSICTCSI B CPAaBHEHUH C TOH K€ BEIMYUHON IIPH IEePECEeUeHHN €0
CBEXKEU MOJIOCHI CKONIbKeHus. OTiauvaercs, Tak xe, pesbed mosepx-
HOCTH CKOJIa B IIEPBOM U BTOPOM CIIyYasiX. YCTaHOBIICHBI HPHYHHEI
M3MEHEHUs. CKOPOCTH TPELIMHBI U pasiuyuus penbeda MOBEPXHOCTH
CKOJIa.

KirioueBble cj10Ba: 1onoca CKOJBXCHMS, TPELIMHA CKOJA, CKO-
POCTB PacIpOCTpaHEHNUs, KpaeBble JHUCIOKAI[HHU, IPHIMECHBIE M TOUed-
HbIe Ae(EKThI, KOHI[CHTPALHH.
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TlokazaHo, 4TO MpU NEPECeYeHUN TPELIMHOM CKOJIa TPaHUIbI UC-
KyCCTBEHHO BBEIEHHOII U 3aTeéM COCTapeHHOH IOJIOCHI CKOIBKEHUS
mo {110}, B kpucramiax LiF, ckopocTh pacnpocTpaHeHUs! TPELMHBI
H3MEHSICTCSI B CPABHEHMU C TOIf JKe BEJIMUMHOM IPH IIEPECEUCHUHN €10
CBeXeil MoIoCkl CKoIbxeHus. OTIyaeTcs, Tak e, pelbed MoBepx-
HOCTH CKOJIa B IIEPBOM M BTOPOM CIIy4asiX. YCTaHOBIICHBI HMPHYMHEI
M3MEHCHHUSI CKOPOCTH TPEIMHBI U pasiinyus peibeda MOBEPXHOCTH
CKOJIa.

KtioueBbIe ¢/10Ba: [1070Ca CKOJIBXEHHUS, TPEIIHHA CKOJIA, CKOPOCTh
pacIpoCTpaHeHNs, KpaeBble IUCIOKALNH, HNPHMECHbIE M TOYCUHBIC
Je(heKTh, KOHLEHTPALHH.

YuactHUKM KOH(pepeHIH, HalnoHaibHOro nepBeHcTBa
10 Hay4HoU aHanuTuke, OTKpbITOro EBponeiicko-A3narckoro
NIepBEHCTBA [0 HAYYHOIl aHATUTHKE

e(eKTsl THIIA ABOWHMKOB, TPaHMI]
3epeH, MHOPOAHBIX BKIIOUCHHH,
nonoc bpunnuanrosa-O0penmoBa, mo-
J0¢ cOpoca, MeKOIOYHBIX TPAHUI] M TaK
Janee, SBIAIOTCS HCTOYHUKAMH BHYT-
PEHHMX HaNpsHKEHWH B MaTepualle, uTo
BIUSIET HA PAcIpOCTPAHEHHE TPEIUH
[1]. IIpu sToM paspylieHHe CIOCOOHO
YCKOPATBCS, 3aMEIUISThCS WM OCTa-
HaBJIMBAaThCsS BOBCE B 3aBUCHMOCTH OT
XapakTepa ¥ BEIWYUHbI YIPYTHX Hamps-
KEHHH, a TaKkXkKe OT MPOTSHKEHHOCTH 00-
JIACTEH UX JIOKAJIU3aLHHU.

Takum o0Opasom, TpemuHa oOa-
JacT BbICOKOI\/'I llyBCTBVITC.]'[])HOCTI)}O KO
BCSIKOTO poma jaedexkram warepuaa,
KOTOpbIE B CBOIO Ouepe/lb, BO MHOI'OM
OIIPE/eIISIIOT €r0 MEXaHWYeCKHe CBOWC-
TBa. CIEIOBAaTENbHO TPEIIMHY MOXHO
HCIIOJNB30BaTh B KaueCTBE MHCTPYMEHTA,
a OMH U3 ee MapaMeTpoB — CKOPOCTh
pactpoCTpaHeHus], B KaYeCTBE KPUTEPHSI
JUISL OLIGHKM M3MEHEHMs] MEXaHHUYEeCKHX
CBOICTB MaTepuaia B JIOKaJIN30BaHHBIX
obnacTsx.

Pabora mocesimieHa CpaBHEHHIO Ka-
YECTBEHHOW OIICHKHM MEXaHHYEeCKUX
CBOICTB MakpooOnacTeil KpHcTamia ¢
HCKYCCTBEHHO BBEICHHBIMH II0JIOCAMHU
ckonbxkenus no {110} (cBexeil u cocra-
PEHHOI) co cBoWcTBaMHU HeaehopMHpo-
BaHHBIX 30H [2] METOIOM (UKCHPOBaHHS
pa3pyIIeHus] KpUCTaJUIa IO INIOCKOCTH
CHaiHOCTH.

Jnst uccnenoBaHui  MCIONB30BAIH

MoHOKpucTauisl LiF ¢ koHIeHTpanueit

16

npumeceii 10 Bec. %. U3 kpynHsix 610-
KOB BBIKaJIBIBAId 00pa3lbl pa3Mepamu
16x5%3 mM. B kpucramn BBOIWIH IO-
JIOCHI CBEXHUX KpaeBbIX [3] aucnoxanumit
(p ~ 2-10° cm?). CBexue AUCIOKAILUH
cocrapuBasid ipu T = 373 K B Teuenue
48 4vacoB [4]. Oxnaxganu o0pasusl Ha
BO3IyXe. JIMCIOKAIMOHHYIO CTPYKTYPY
BBISIBIISUTA METO/IOM XHMHYECKOTO TpaB-
nenust. B akcrepruMeHTax MCIob30BaIH
ycranoBky C®PP-1M u Metomuky, omnu-
caHHyo B [1].

11 9 7
12 10 8
1 9 7
12 10 8

IIpu pabore ycTaHOBKH B pEXHME
JIynbl BpPeMEHH ObUIM MONy4YEeHBI KH-
HOKaJpbl, WITIOCTPUPYIOIIHE H3MEHe-
HHUE MOJIEH HanpsHKEHUH B KpHUCTallIe
IpU TPOXOXKICHUU TPELIMHON MOJIO0CHI
ckonbxeHus (puc. 1). Buano, uro B3a-
uMoJieiicTBUe ToJiell HampsKeHU Tpe-
IIMHBI U TOJIOCHI CKOJBXKECHUS B Cllydae
CBEXel M COCTapeHHOI MoJI0C CKONbXe-
HUSI HAYMHAJIOCh JI0 TOTO, KaK TpeluHa
nepeceKiia MojoCy CKOJbXKEHUS, OTYeT-
JIUBO TPOCJTEKHUBACTCS aHHUTMISALUSL

a)

5 3 1
6 4 2
5 3 1
6 4 2

0)

Puc. 1. BzaumozeiicTBue TPELUIUHBI CKOJIA ¢ HECOCTApPEeHHOH (a)
U cocTapeHHoii (0) moJiocoii ckobxenus mo {110}, LiF (10~ Bec. %)
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CKUMAIOIUX HANpPSHKEHUH Ha IpaHuLe
HOJIOC CKOJIBXKEHHSI.

OnHako, aHalM3 PErHCTPOrpaMm
npolecca pa3pynieHus MOKa3bIBaeT, 4To
CBeXasl 10JI0Ca CKOJILKEHUS B OobIen
CTEINEHH BIHSET Ha CKOPOCTH TPEIINHEI,
yem cocrapeHHas (puc. 2). Hampuwmep,
HPH TUIOTHOCTH JIMCIIOKAIMI B TOJIOCax
ckonbxkeHust ~ 107 cM? U3MEHEHHE CKO-
POCTH TpELIMHBI B O0JAacCTH aKKOMOJa-
I[UM CBEXEH II0JIOCHI CKOJILKEHUS Mpe-
BBICHJIO B 5 pa3 M3MEHEHHE CKOPOCTH B
TOH e 00JIaCTH B COCTapeHHOM Iosioce
CKOJIb)KeHHs. BHe 30H akkoMoaIiu cKko-
POCTB TpEIIMHEI ObUIa B 000UX CITydasx
OZMHAKOBOW M COOTBETCTBOBAJIA CKOPO-
CTH Hayaja Iporecca pa3pymeHus.

B oboux ciryuasix nmpoBezneHs! ppak-
Torpa)uuecKue HMCCICIOBaHUS IOBEPX-
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HOCTH ckonla. Ha ckore, mepecekaromiem
CBEKYIO TIOJIOCY CKOJIbKEHHs, HabIona-
JIM MHOTOYHCIICHHBIC CTyNeHbKHU. [Ipu
MEPECeYeHUH TPEIIMHON COCTapeHHOM
MOJIOCHI CKOJNIBXKCHUSI U3MCHEHHE PEllb-
etha B OONBIIMHCTBE CIyYacB HE3HAUU-
TenbHOE (puc. 3).

B HekoTOphIX OMNBITax CO CBEXeH
MOJIOCON CKONTBKEHHS JBIDKYIIASICS Tpe-
[IMHA TIEPEXOUIIa U3 IUIOCKOCTH Criaii-
HOCTH B TUTOCKOCTD TIOJIOCHI CKOJIBIKCHHSI
{110}, gero He HAOMIONATIOCH B IKCIICPH-
MEHTaX C COCTapEHHOM IMOJIOCOW CKOJIb-
JKeHUsI, TIPH TPOYUX PABHBIX YCIOBHSIX.
[epexon TpemUHBI B TIIOCKOCTh CKOJIb-
JKEeHHsT UMEET MECTO JIMIIb MpPU OTHO-
BPEMEHHOI SBOJFOLINY MTOJIOCHI C/IBUTA.

OrnucaHHbIC PA3IHYKS MOXKHO OOBSIC-
HUTh TEM, YTO TPUMECH M TOYCUHBIC

I 2 I 1

Puc. 2. HenpepbiBHasi pa3BepTKa nMpolecca B3anMoIeiCTBUS TPEIHHbI
¢ mo10¢oit ckobikenust (p ~ 3-107 cm2): a — cBexeid, 0 — COCTAPEHHOIA.
1 — HexehopMUPOBAHHBIH YIACTOK KPHCTAILIA,

2 — ne¢opMHPOBAHHBII Y4aCTOK KPHCTAJLIA

Puc. 3. MoBepxuoctu cxoaa LiF (107 Bec. %), mepecexuiero npeaBapuTeIbHo
BBeJeHHbIE B KPHCTAJLI M0JIOCHI CKOJIbKeHus 1o {110}; a — coctapeHHbIe,
0 — cBe:kme. lIITprxaMu oTMedeHbI TPAHUIBI MOJTOCHI CKOJIbKEHHST

nedexTbl, KOHIEHTPUPYSICh B IIpoLEcce
COCTapHBaHUs B 00JIACTH TTOJIOCHI CKOJTb-
»keHHs1 (0COOSHHO B 00IAaCTH ee TPpaHHIY)
KOCBEHHO BO3JICHCTBYIOT Ha TpEIIUHY,
TIOHIDKAsl YPOBEHb HANPSDKEHUH 3a cUeT
00pa30oBaHus HA AWCIOKANMSIX HpPHMeEC-
HBIX armocdep. Brictymas, Taxke, B
POJIM CTOIIOPOB JUCIIOKAIMH, OHH CIIO-
COOHBI OOJIETYNTH JBWKCHUE TPEIIHHBI
B KpUCTAJIJIE CKBO3b HOJIOCY.

Taxum 06pa3omM, MakpooOIacTs Kpuc-
Ta/ula, SIBISTIOIIASCS JIOKAIM30BAaHHBIM
MHOXXECTBOM KPaeBBIX AWCIOKAIWii, 00-
PEMEHEHHBIX TPUMECHBIMA U TOYCIHBIMH
nedexrtaMy, TPOSBISIET WHBIC MEXaHU-
YecKHe CBOHCTBA B CiIydae B3aUMOJEHC-
TBUS C HEil Pa3BHBAIOIICHCS TPEIIMHBI
CKOJa, TI0 CPAaBHEHHIO C MEXaHWYECKU-
MH CBOMCTBaMH 0oONacTeil Kpucramia co
CBEXXUMH KPAaeBBIMH AUCIOKAIMSMHY, HIN
CBOOOTHBIMH OT IHCIIOKAIHI yJacTKaMH,
TO ecTh OOJNIACTEH C JIOKAJbHO MEHbIICH
KOHLICHTpAIMeH NpuMeceil M TOYEUHBIX
neexToB. OTO BBIpaKaeTcsi B U3MEHeE-
HHUH CKOPOCTH TPEIIMHBI CKOJIa MPH Ie-
pPECEUYCHHN €0 TPAaHMIIBI HCKYCCTBEHHO
BBE/ICHHOM U 3aTEM COCTAPEHHOIT IOJIOCHI
cKobKeHust To {110} B cpaBHEHUH € TOI
K€ BEJIMYMHON IIPH TIEPECEUCHUH TPEILH-
HOH CBEXeil MONMOCHI CKONBXKEHHUS (TIpH
MPOYMX PABHBIX YCIOBHUSX) H Pa3IHIUH
penbeda MOBEPXHOCTH CKOJA, MPOLLIE-
LIET0 4Yepe3 HCKYCCTBEHHO BBEICHHYIO,
CBEXKYIO M COCTApEHHYIO, MOJIOCY CKOJIb-
JKEHUS KPACBBIX AUCIOKALINH.
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