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3D MOJEJIMPOBAHUS MAPTEHCUTHBIX IIPEBPAIIIEHU I
Mummna U.B., YeunkoBa A.O., I:xxec A.B.,
Hayunbiii pykoBoauTeb A-p ¢pus.-Mat. Hayk, npogeccop Kseruiuc JI.A.
Cubupckuil ¢hedepanvhulii ynusepcumem

W3BecTHO, YTO MapTEHCHUTHBIE MpEBpalleHHs] B MeTallaX M CIUlaBax MIYyT IO
ONpECICHHbIM OpPUEHTALIMOHHBIM CXeMaM. OTH CXEMbl, KaK IpaBWIO, IPEICTaBIISIIOT
IUIOCKUE JIByMepHble ceTku. OaHaKko, TpexMmepHas MOJENb MOXET 0Oojiee MOJHO OMHCaTh
0COOCHHOCTU MapTEHCUTHBIX MPEBPALLICHUH.

Llenbto TaHHOHM PabOTHI SABISIETCS PACCMOTPETh MAPTEHCHTHBIC NMPEBPAIICHUS B CTAJH
KaK KJIACTEPHBIE CIBUTH U TIOBOPOTHI.

Knactepom Ha3bIBalOT rpyniy aroMoB, OObEJUHEHHE KOTOPBIX MOXKET pacCMaTpUBaThCs
KaK CaMOCTOSTENIbHAsl CTPYKTypHas €eIuWHHUIA, oOnajgaronias onpeaenéHHbIMU CBONCTBAMHU
CYLIECTBEHHO W3MEHSIOIIUXCS IPU YIAIEHUU WM J0OaBIECHUH XOTs Obl OTHOTO aroMa.

3amaun paboTHI:

1. Crenarp aHaJIU3 BO3MOXKHBIX CXEM MapTEHCUTHBIX IPEBpAalLlEHUI.

2. [Toka3zarp, 4TO KJacTEepHbIE TPEXMEPHbIE MOJACTH SIBISAIOTCA Oojiee OOIMMMHU
JUTSL OMUCAHUSI MEXaHMU3MOB MapTEHCUTHBIX MTPEBPAIICHHIA.

MapreHcuTHOEe TMpeBpalleHHe 3TO MOIUMOpP(HOE mpeBpalieHne, MOpU  KOTOPOM
M3MEHEHHUE B3aMMHOI'0 PACIIOJIOKEHUSI COCTABIISAIOIINX KPUCTAJLI aTOMOB IIPOUCXOIUT IYTEM
UX YHOPSAJOYCHHOTO MEpEeMEIIeHHs], PUYeM OTHOCHUTEIbHBIE CMEIICHUS COCEAHHX aTOMOB
COM3MEpPUMBI C MEKIyaTOMHBIM paccTosHueM. [lepecTpoiika KpUCTaJUIMYECKON PEIIETKY B
MHUKPOOOJIACTSIX OOBIYHO CBOAUTCS K JIe(hopMaIiuu e€ IIeMEHTAPHON STUCHKH.

HeoOxomumoe yciioBue MapTEHCUTHOTO MPEBpaIICHHs, KOTOPOE pPa3BUBACTCS IMyTeM
oOpazoBanusi W pocTta obOnacteil Oosiee cTaOWIBHON (pa3bl M3 METacTaOWUIBLHOM, 3TO
COXpPaHEHHUE YIOPAI0YEHHOTO KOHTAKTa MEXAY (azaMu.

VYhopsaaoueHHOe CTpoeHHE MeX(pa3HbIX TpaHMI] CHMXKAeT H30BITOUYHYIO JHEPIHIO,
HEOOXOIMMYIO ISl 3apOXKJIEHUS] KPUCTAUIOB HOBOM (pa3bl (MapTEHCUTHBIX KPHCTAJUIOB).
[ToaTomMy 3apok/ieHHE MAPTEHCUTHBIX KPUCTAJJIOB MPOUCXOAUT C OOJBIIONH CKOPOCTHIO U
MOXeET He TpeOoBaTh TEIJIOBLIX (uIykTyaluuii. Bo3aMokHO 00pa3oBaHMe MapTEHCUTA 3aKaJIKH U
MapTeHcHuTa edopmanuu.

Haubonee HarmmsiHO MpPEACTaBICHBl MAapTEHCUTHBIC MpeBpalleHuss B KoOaibTe[l].
Paccrostare d mexay mumockoctssmu (111) 'K perreTkd MOXXHO pacCYMTHIBAThH MO (GopMysie
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PEHTTEHOCTPYKTYPHOI'O aHaJIn3a
B I'lIK pemieTku 3TOT nepuoj MOBTOPSIETCSI TPUKABI BAOJIb HamnpasieHus [111], s

I'TTY pemerkn Takoe pacCTOSHUS MNOBTOpseTCA ABaxAbl BAoab ocu Z. Ilapamerp I'TIY

PENIETKH BIOJb OCU Z 0003Ha4aroT uepe3 C, KOTopoe MOXKHO TTOCUnTaTh 1o Gopmyre (3)
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[TosmyueHHBIN pacueT, CAeJaHHbI Ha OCHOBE KIaCTEPHON MOJIEIH, XOPOIIO COBIAAAET C
tabnuynbiMu  3HaueHusaMu Uit TTIY Co,a Takxke ¢ pacueramu, HPEICTaBICHHBIMH B
kuure[1].. AHamOruuHbIe pacyeThl MOXKHO MPUMEHHUT U JUII MAPTCHCUTHBIX MPEBPAIICHUAX B
CTaJIAX

B mpouecce yCcKOpeHHOro OXJIaXJIE€HUs IPU MPEBpPALIEHUH *-TBEPAOIO0 pacTBopa B 0O-
TBEpABIA pacTBOp YIIEpPOJ OCTaeTCs B TBEPAOM pPaCTBOpPE, 3aMETHO HCKaxKas
KpUCTAJNIMYECKYI0 pemieTKy o-Fe. IToatomy cTpykTypa 3aKkajleHHOM CTaiu — MapTEHCHUT —
ABJISIETCSl TIEPEHACHIIICHHBIM TBEPJbIM PACTBOPOM BHEIpEeHHs yriepoaa B o-Fe wumeer
TETParoHaJbHYIO0 KPUCTAJUIMYECKYIO PEUIETKY, I7Ie OTHOIIeHue pedep c/a >1.

[ToBbiieHNE copepKaHUS — yriepoja B AyCTEHUTE  YBEIMUYMBAET HCKaXKEHHE
MPOCTPAHCTBEHHON pEIIEeTKH MAapTeHCUTA. IJTO SABISETCS BaXKHEUIIMM (PAKTOPOM €ro
tBeprocTH. llepexon aycrenurta umerouiero I'IIK pemerky B maprencut OLT pemerky
MOKET OBITh MPOUJUIIOCTPUPOBAH C TOMOIIBIO CXEMbl IUIOCKOW CETKH, MPUBEACHHOW Ha
pucyHke 2. 31ech MOKa3aHbl OPUEHTALMOHHbIE COOTHOLUEHUS MEXAY IJIOTHOYIIAaKOBaHHOU
wiockocThio (111) aycrenuta u (110) mapreHcHTa, NpeNIOKEHHbIE KaK COOTHOILICHUE
KypmatomoBa-3akca B kaure [2].
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Puc.2 Cxema popmupoBanus aromHoil miockoctu tumna (110) MmapTeHcuTa U3 HCXOAHOM
mwiockocty tumna (111) aycrenura

Anroputm OLK-pemieTku npencTtaBisieT coOOH depeloBaHUE CBSI3aHHBIX OKTadIpOB,
pU 3TOM peldpa OKTa3ApOB HE paBHBI APYr Apyry. Pazmepsl pedep OKTa’IpoB paBHBI JIHOO
pelpy Ky06a, 1160 MOJOBHUHE €0 MPOCTPAHCTBEHHOM JUaroHaiIu, Kak 3TO MOKa3aHo Ha puc.3 a
OLIK pemierka MOXeT ObITh COOpaHa u3 6 TakuxX OKTa’dIpoB [3]

Anroputm I'IK cOopku Tpebyer uepenoBaHUS PAaBHOCTOPOHHUX OKTa’ApOB U
TeTpa’apoB..IIpn 3TOM KakJIbIil TETpasip OKPYKEH OKTa3APaAMM U KaXIbI OKTa’p OKPYKEH
TeTpa’dapamMu. Bce kimacTephl CBsi3aHBl MEXAy €000 OOMMMM TpPEYroJbHBIMU T'PAaHSMHU.
CxeMa, nokazaHHas Ha puc. 4, 0, WIITIOCTPUPYET COYETAHUE PABHOCTOPOHHHUX OKTAa3/lIpOB U
terpasnpoB B ['TIK pemrerxke. [3].

B pabote npeanaraercst TpexMepHOE MPEACTABICHUE OPUEHTALMIOHHOIO COOTHOIIEHUS
I'TK n OLIK pemeTok, moka3aHHOE Ha JByMEpHOMW ceTke Ha puc 2..3amenss okradap B ['TIK-
pemierke Ha okTasap OLK-pemieTku, Mbl MOXEM MOJIYYUTh CXEMY pOCTa MapTEHCUTHON (ha3bl



n3 knactepoB OLIK pemerku. I[lpm 3TOM MeXaTOMHBIE PpPACCTOSHUSA U3MEHSIOTCS
HE3HAYUTEIBHO, YTO COOTBETCTBYET JJAHHBIM PEHTICHOCTPYKTYPHOTO aHAIH3a.

Ha puc. 4 B , noka3zaHo kak okrtayapuueckuid kiactep OLIK pemerku coBmemiaercs ¢
okTtasnpuyeckoit mycroroit I'IIK pemerku.

Puc. 3 KomnbroTepHble MOJIENT TPEXMEPHBIX KJIaCTEPOB, C/ielaHHbIe B cpese 3ds Max

[IpenioskeHHbIE TPEXMEPHBIE MOJIEIH MO3BOJISIIOT OIY4aTh BCE OPUEHTALMOHHBIE
COOTHOUIEHUS, KOTOPBIE U3BECTHBI JUIsl MApTeHCUTHBIX npeBpamienui u3 ['TIK B I'TIY u B
OIIK pemierku. Hanbosee H3BeCTHBIE COOTHOIIICHUS TIPUBEICHBI B KHKTE [3].
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