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~enOl:I:9'IHaH CTpyKTypa Hcxo,n;Horo Temlypa Tlma A8 no,n; ,n;aBJIeHBeM nepe
XO,n;BT B CJIOBCTYIO CTPYKTYPY TBna MblmbllKa A 7; 6bIJIO nOKaaaHO, lITO nepe
xo,n; 3TOT He COnpOBOJ-H,n;aeTCH HB CKalIKOM 06'heMa, HB BaMeHeHBeM nJIOTHOCTB. 

BoaMOIHHO, waaoBaH rpaHB~a Tel-II BbIXO,n;BT Ha MaKCBMYM KPHBO:i1 
nJIaBJIeHHH. ,ll;aJIbHelimee HaMeHeHBe CTPYKTYPbI npOHcxo,n;BT npH 45 r.6ap; 
3TO BH,n;HO Ha ,n;e6aerpaMMbI, KOTopaH 6bIJIa nOJIYlleHa OT waabI TeIII no,n; ,n;aB
JIeHBeM, o,n;HaKO pacmBWPoBaTb ee nOKa e~e He y,n;aeTCH 102. ECJIB cpaBHHTb 
Tenepb waaoBbIe P - T-,n;HarpaMMbI CeJIeHa H TeJIJIypa, TO 6y,n;eT HCHO, lITO 
OHB He HBJIHIOTCH HCKJIIOlIeHBeM Ha 

T.·C 
o6~ero npaBHJIa - ,n;BarpaMMa TeJIJIY - iooor-,....,,......,--r-,--,-:AI:::.::Mr.::::tJ.Jrc0-,-,--.--.--.-..--, 
pa HBJIHeTCH CJ-HaTbIM BapBaHTOM ,n;Ba-
rpaMMbI CeJIeHa. STO 06CTOHTeJIbCTBO ( 
nOaBOJIHeT ,n;YMaTb, lITO CeJIeH 6y,n;eT ~.---
06JIa,n;aTb TOlIHO TaKHM }Ke nOJIBMOPWBa-
111 OM , a BMeHHO A8 --+ A 7. 1500, ~ 

CJIe,n;yeT OTMeTHTb TaKJ-He, lITO y 
3TBX ,n;ByX 3JIeMeHTOB TaKJ-He MomHO 

Ollm,n;aTb nOHBJIeHBH MO,n;BWHKaD;BB CO 
CTPYKTYPOH Ky6HllecKo:i1 npBMBTHBHOH, 1000 

TaK KaK nOJIOHHH, CJIe,n;YIO~BH B 3TOM: 
rpynneaaTeJIJIYPOM,06JIa,n;aeTCTpYKTY-
pon npHMHTBBHOH Ky6HlIeCKoH. 

11 . rpYIIIIA iREJIE3A 
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<DaaoBaH P - T-,n;HarpaMMa }K e
JI e a a HayqeHa B OlIeHb mHpoKOM 
,n;HanaaOHe ,n;aBJIeHHH H TeMnepaTYp. 
fIpH aTMocwepHOM ,n;aBJIeHHH ,n;o TeMne ° 50 
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paTYPbI 1179° K cTa6HJIbHa Mo,n;HWBKa- Puc. 21. !.l>aaoBaH P - T-AlIarpallura 
~HH a- Fe co CTPYKTYPOH Ky6HllecKoH 
06'heMHO~eHTpBpoBaHHoR, KOTopaH aa
TeM CMeHHeTCH wa30H y- Fe C pemeTKoH 
Ky6HllecKoH rpaHe~eHTpHpoBaHHoR. 
fIpH ,n;aJIbHeHmeM HarpeBe (T = 1674°I{) 

Kp~lBaR n J1aBJ1eHII.R onpeAeJ1eBa MeTOAOM 
ATA "0. rpaBHqhI a - 'Y H a - e no
CTpOeHbJ no AaHHblM paaJ1 HQHhIX MeToAoB, 
cp aaoBblc rpaBHqbl Y - 6 H 'Y - e BhIQBC-

neBbl B 103. 

aa waaoH C rpaHe~eHTpBpoBaHHoii Ky6HlIecKoH pemeTKoH CJIe,n;yeT BbICOKO
TeMnepaTypHaH wopMa 6-Fe, KOTopaH, KaK H 60JIbmilHCTBo BbICOKOTeMnepaTYP
HbIX Mo,n;HWHKa~BH, HMeeT CTpyKTypy THlla A2- Ky6 06'heMHOn;eHTpHpoBaHHbIH. 

Ha pHC. 21 nOKaaaHa wa30BaH P - T-,n;BarpaMMa - peaYJIbTaT 06-
pa60TKH ,n;aHHbIX OlIeHb MHorHX awropOB 103. BOJIbmOe KOJIHlleCTBO pa50T 
nocBH~eHo HaYlIeHHIO paBHoBecHoH KPBBOH Me}H,n;y a- H y-WaaaMB. OHa onpe
,n;eJIHJIaCb ,n;BJIaTOMeTpIIlleCKB 104, no CKaqHaM 3JIeHTpOConpOTHBJIeHHH 105, 106, 

no TenJIOTaM nepexo,n;a a --+ y 107, no CKalIKaM TenJIOnpOBo,n;HOCTB 106 H B y,n;ap
HbIX BOJIHaX 108 , 109. 

PeaKoe HaMeHeHHe HaKJIOHa 3TOR rpaHB~bI ,n;aJIO OCHOBaHBe npe,n;nOJIaraTb, 
qTO a,n;eCb Ha waaOBOH ,n;HarpaMMe Haxo,n;HTCH TpoirHaH TOlIHa H lITO, KpOMe 
(1- H y-waa, cy~ecTByeT e~e o,n;Ha Mo,n;HWHKa~HH J-HeJIeaa; QHa 6bIJIa HaaBaHa 
e-Fe no aHaJIOrHH C e-waaOH K05aJIbTa. 

CnpaBe,n;JIHBOCTb 3TOrO npe,n;nOJIOIl{eHHH ,n;OKa3aJI peHTreHOCTpYHTypHbIH 
aHaJIH3, C nOMO~bIO KOTopOro 5bIJIO nOKa3aHO, lITO e-Fe HMeeT CTpyKTypy 
reKCarOHaJIbnyIO nJIOTHoynaKoBaHHYIO THna A3 103 , 17. 

<Da30Bble rpaHH~bI y - 6 H Y - e 3KcnepHMeHTaJIbHO He onpe,n;eJIHJIHCb, 
OHH BbIlIHCJIeHbI B pa50Te 103, a HpHBaH nJIaBJIeHHH onpe,n;eJIeHa C nOMO~bIO 
,n;HwwepeHD;HaJIbHO-TepMHlIeCKoro aHaJIH3a 110. e-wa3a J-HeJIe3a, BepOHTHO, 
YCToiPIHBa ,n;o BeCbMa BbICOHHX f,laBJIeHHH; BO BCHKOM CJIYllae B y,n;apRbIX 
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BOJIHaX ,n;o 4000 x6ap' He 6bIJIO 06HapymeHo KaKHX-JIH60 CKa'IK006pa3HblX 

H3MeHeHHH rrJIOTHOCTH HCCJIe,n;yeMoro Bem;eCTBa 111. 

06paTHMCH Terrepb K COCe)1;HM meJIe3a - K 0 6 a JI I> T Y H H H K e JI 10. 

R06aJII>T rrpH 06D1'IlIIJX YCJIOBHHX HMeeT )1;Be MO)1;HtPHKa~HH: reKCarOHaJII>HaH 

THrra A3 (e-Co) cTa6HJII>Ha )1;0 7550 K, rrOCJIe 'Iero rrOHBJIHeTCH BblCOKOTeMrre

paTypHaH y-tPa3a co CTPYKTYPOH Ky6H'IeCKOH rpaHe~eHTpHpoBaHHoH (urr Ai), 
cym;ecTBylOm;aH BrrJIOTD )1;0 rrJIaBJIeHHH. ¥ HHKeJIH rrOJIHMOPtPH3Ma He HaH)1;eHO, 

OH 06JIa,n;aeT CTPYKTYPOH Ky6H'Iec:{{OH rpaHe~eHTpHpOBaHHOH THrra Ai . 
RaK H BO Bcex paCCMOTpeHHblX paHee CJIyqaHX, MbI MO}KeM CKa3aTI>, 'ITO 

B rpyrrrre meJIe3a C YBeJIH'IeHHeM rrOpH)1;KOBOrO HOMepa rrpOHCXO)1;HT CMem;e

HHe tPa30BblX P - T-)1;Harp.aMM B CTOPOHY Me!ll>illHX )1;aBJIeHHH H TeMrrepaTYp. 

Ry6H'IeCKaH rpaHe~eHTpHpoBaHHaH H reKCarOHaJII>HaH tPa3b1, cocym;ecTBYIO

m;He B iI<eJIe3e B YCJIOBHHX BbICOKHX ,n;aBJIeHHH, CMeHHIOT ,n;pyr ,n;pyra B K06aJII>

Te yme IIpH aTMoctPePHOM ,n;aBJIeHHH; TeMIIepaTypa rrepexo,n;a rrpH ;nOM HHme, 

'leM y meJIe3a. 

I1paKTH'IeCKHM BblBO,!l;OM H3 TaKoro paCCMOTpeHHH MomeT 6bITb 3aKJIlO

'IeHHe 0 TOM, 'ITO Y HHKeJIH npH HeKOTopOM ,n;aBJIeHHH MomHO Oilm,n;aTI> cym;e

CTBOBaHHe e-tPa3bI CO CTPYKTYPOH reKCarOHaJIbHOH rrJIOTHoyrraKoBaHHoii: 

THrra A3. 
<l>a30Bble P - T-,n;HarpaMMbI rrOCTpOeRbl ,n;aJIeKO He ,n;JIH Bcex 3JIeMeHTOB 

rrepHo,n;H'IeCKOH CHCTeMbl, H rrOTOMY, ,n;eJIaH nOWTKY 0606m;HTI> yme H3BeCT

Rble tPaKTbI, MDI 6b1JIH BblHym,n;eHbI OCTaBHTI> 6e3 BHHMamIH MHoro HHTepec

HDIX Bem;eCTB. 

3HaHHe P - T-,n;HarpaMM rr03BOJIHeT HaM o~eHHTb Te rrpo~eCC:bI, KOTopble 

rrpHBo,n;HT K CMeHe KpHCTaJIJIH'IeCKHX CTpyKTyp; KpOMe Toro, orrHpaHCI> 

Ha cym;ecTBylOm;He nOCJIe,n;OBaTeJII>HOCTH B CMeHe rrOJIHMOPtPRblX Mo,n;HtPHKa

~HH BHyTpH Kam,n;OH rpyrrIIbl Ta6JI~bI\ MDI MomeM yme ceHlJac CTPOHTI> 

rrpe,n;rrOJIOmeHHH 0 CTpyKTypax He HCCJIe,n;OBaHHblX em;e peHTreHorpatPH'IeCKH 

HJIH Bo06m;e TPy,n;Ho,n;ocTynHblx Mo,n;HtPHKa~HH BbICOKoro ,n;aBJIeHHH. RpOMe 

Toro, 3HaHHe KpHCTaJIJIH'IeCKHX CTpyKTyp tPaa BblCOKoro ,n;aBJIeHHH Bem;ecTB 

HJIH XOTH 6b1 npe,n;nOJIOmeHHH" 0 HHX nOMorYT HaM B nOHCKax HOBblX Bem;eCTB 

no,n; ,n;aBJIeHHeM C 3apaHee 3a,n;aHRblMH CBoHCTBaMH. 

* * * 

MTaK, paCCMOTpeB tPa30Bble P - T-,n;HarpaMMbI HeKOTopblX 3JIeMeHTOB 

nepHo,n;H'IeCKOH Ta6JI~bI, MIiI MOrJIH y6e,n;HTbCH B TOM, 'ITO CBOHCTBa nepHO,n;H'I

HOCTH pacnpOCTpaHHIOTCH H Ha tPa30Bble ,n;HarpaMMDI. MbI MOrJIH y6e,n;HTDCH 

H B TOM, 'ITO P - T-,n;HarpaMMbI 3JIeMeHTOB O,n;HOH H To-H me rpynIIbl HMelOT 

BeCbMa cxomHH 06m;HH BH)1;, O)1;HaKO OHH nOCTeneHHO H3MeHHIOTCH, CTHrH

BaHCI> B 06JIaCTH MeHl>illHX ,n;aBJIeHHH H TeMnepaTYP no Mepe pOCTa nopH,n;KO

Boro HOMepa. MHoro06pa3HIO 3JIeMeHTOB COOTBeTcTByeT MHoro06pa3He tPOPM 

tPa30BblX rpami~. 06m;eH TeH,n;eHIJ;HeH npH nOJIHMOPtPH3Me 3JIeMeHTOB no,n; ,n;eH

CTBHeM ,n;aBJIeHHH HBJIHeTCH CMeHa 60JIee PhlXJIblX KpHCTaJIJIH'IeCKHX CTPYK

Typ CTpyKTypaMH 60JIee nJIOTHDIMH, 06JIa,n;alOm;HMH 60JII>illHM Koop,n;HHa~HOH
HDIM'IHCJIOM. Ha tPOHe 06m;ero rrpaBHJIa MOilmo YKa3aTb pH,n; CJIyqaeB, Kor,n;a 

no Mepe pOCTa ,n;aBJIeHHH 3a CTPYKTYPOH C 60JII>illHM K03tPtPH~HeHTOM 3arrOJI

HeHHH rrpOCTpaHCTBa CJIe,n;yeT CTpyKTypa C MeHbillHM 3Ha'IeHHeM cpo 8JIeK

TpOHHDIe nepexo,n;bI B pH,n;e CJIyqaeB corrpOBOm)1;alOTCH TaKme coxpaHeHHeM 

CTpyKTYPbl, KaK 3TO rrpOHcxo,n;HT, HarrpHMep, C ~epHeM rrpH 7 x6ap, C ~e3HeM 
IIpH 42,5 x6ap H, B03MomHO, C 6apHeM rrpH 17 x6ap. I1pHMe'IaTeJII>HO, 'ITO 

nOCJIe,n;OBaTeJII>HOCTI> B CMeHe KpHCTaJIJIH'IeCKHX CTpyKTyp o,n;HHaKOBa ,n;JIH 

Bcex 3JIeMeHTOB rpyrrIIDI H, KpOMe Toro, ,n;JIH pH,n;a rpyrrn OHa COBrra,n;aeT 

C nOCJIe,n;OBaTeJII>HOCTblO, B KOTOPOH o,n;Ha CTpyKTypa CJIe,n;yeT 3a ,n;pyroH 

B rpYlIIIe no Mepe pOCTa nopH,n;KOBoro HOMepa 3JIeMeHTOB. 


