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no,n; ,n;eHcTBHeM ,n;aBJIeHHH ,n;o 100 ~6ap 20. RPHBaH IIJIaBJIeHHH aJIIOMHHHH, HaH

,n;eHHaH MeTo,n;OM ,n;HIPIPepeHn;HaJIbHO-TepMH'IeCKOrO aHaJIHSa B pa60Te 65, 

nOKasaHa Ha pJilC. 15, a. 
r a JI JI JiI H B 06JIaCTH ,n;aBJIeHHH ,n;o 100 ~6ap JilMeeT TpH Mo,n;JilIPHKan;HH; 

ero IPaSOBaH P - T-,n;JilarpaMMa rrpe,n;CTaBJIeHa Ha pHC. 15, 6. <Dasa, cym;e

CTByIOID;aH B 06JIaCTJiI HJilaKJilX ,n;aBJIeHHH, JilMeeT 0PTOpOM6Ji1'IecKYIO CTpyKTypy 

C BoceMbIO aTOMaMH B 9JIeMeHTapHoH H'IeHKe. RalR,n;hlH aTOM B 9TOH CTPYK

Type JilMeeT JIHmb o,n;Horo 6JIJillRaHmerO coce,n;a (Koop,n;JilHan;JilOHHOe 'IHCJIO 

(K. 'I.) paBHO 1), T. e. aTOMhl co6paHhl IIapaMJiI -«MOJIeKYJIaMJiI». CBHab 

MelR,n;y TaKHMJiI napaMJiI B pemeTKe ,n;OBOJIbHO MaJIa, JiI MeTaJIJI B 9TOH CTPYK

'fype JilMeeT HJilaKYIO TeMnepaTYPY nJIaBJIeHliIH. C YBeJIH'IeHJileM ,n;aBJIeHJilH 

npOJilCxo,n;JilT JilSMeHeHJile KpHCTaJIJIJil'IeCKOH CTPYKTYPbI, Mo,n;HIPHKan;JilH Gall, 

RaK nOKaaaJI peHTreHocTpYKTypHhlH aHaJIJilS 

no,n; ,n;aBJIeHJileM 66, 06JIa,n;aeT pemeTKOH TeTpa- r.·c Tonnuli 

rOHaJIbHOH rpaHen;eHTpHpOBaHHOH (K . 'I. = 4,8) 500 

-C BeCbMa MaJIhlM OTJIJil'IJileM OCH c OT OCJiI a, 
'faK 'ITO OTHomeHHe cia = 1,104 npJil 30 ~6ap; 
rrpJilMe'IaTeJIbHO, 'ITO JilMeHHO TaKYIO CTPYKTYPY 
JilMeeT npH 06hl'IHbIX YCJIOBJilHX MeTaJIJIH'IeCKJilH 

JilH,n;JilH - THn A6. 
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'ITO CTpYKTypa IPaahl GallI 6y,n;eT Ky5H'IeCKOH 

06'beMHOn;eHTpHpoBaHHoH (THn A2); 9TO npe,n;

nOJIOlReHJile BnOJIHe npaB,n;ono,n;o6Ho, TaK KaK 

66JIbmaH 'IaCTb BbICOKOTeMnepaTypHhlX IPaa 

MeTaJIJIOB JilMeeT JilMeHHO TaKYIO CTPYKTYPY. 
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n;eHTpJilpOBaHHaH THna A1, Jil50 CTpYKTypa 

TeTparOHaJIbHaH THna JilH,n;JilH JilMeeT CTOJIb MaJIOe 

OTJIJil'IHe OT Ry6a rpaHen;eHTpJilpOBaHHoro, 'ITO 

JIerKO MOlReT nepeCTpaHBaTbCH B rpaHen;eH

TpJilpOBaHHhlH Ky5 no,n; ,n;eHCTBJileM ,n;aBJIeHHH. 

TeTparOHaJIbHaH rpaHen;eHTpJilpOBaHHaH pemeT

Ra JilH,n;JilH (THn A6, 4 amlR-tt, R . 'I. = 4) npH 

PRe. 16. <l>aaOBaJI P - T-ARa
rpaMMa Ta (no AaHHhlM MeTOAa 

,I(TA 65) . 

illTpHx-nYHllTHpOM nORasaHhI rpa
HHI\hI MelHAY cjJaaaMH, HaitAeHHhIe 
BpHAlHMeHOM · MeTOAOM CRa'JROB 

OIi'beMa 'B. 

06hl'IHhlX YCJIOBHHX HMeeT eID;e MeHbmyIO paaHHn;y MelR,n;y OCHMH, cia = 1,077. 
IIepexo,n; A6 -+ A1, KaK nOKaaaJI peHTreHoBcKHH aHaJIJila, oCYID;e<,:TBJIHeTCH 

Y MeTaJIJIJiI'IeCKOrO H H ,n; H H IIpH aTMocq,epHoM ,n;aBJIeHHH C YBeJIH'IeHHeM TeM

nepaTyphl 67 . IIo9TOMY, KaaaJIOCb 6hl, rpaHJiln;a MelR,n;y TBep,n;hlMH IPaSaMH 

MOlReT nOHTJiI TaK, KaR JiI,n;eT nYHKTHpHaH JIHHJilH Ha pHC. 15, 8. ROHe'IHO, 

YKaaaTb MeCTO Bhlxo,n;a ee Ha KPJilByro llJIaBJIeHJilH cei'Iac HeBOSMOlRHO . 

IfTaK, paCCMaTpHBaH 9JIeMeHThl IlI-B rpyIIIIhl, MOlRHO BJiI,n;eTb y HHX 

06m;yIO TeH,n;eHn;HIO K rpaHen;eHTpJilpOBaHHOH Ky6Jil'IecKoH CTpyKType. 

CJIe,n;yIOID;HH aa HH,n;HeM B 9TOH no,n;rpynne T a JI JI JiI H JilMeeT P - T
.,n;HarpaMMY (OHa rrpe,n;CTaBJIeHa Ha pHC. 16), OTJIJil'IHYIO OT ,n;HarpaMM 

·coce,n;eH no rpynne JiI BeCbMa HanOMHHaIOID;Yro P - T-,n;JilarpaMMhl n;HpKOHHH 
JiI TlITaHa. 

RaK BH,n;HO Ha ,n;HarpaMMhl, B 06JIaCTH ,n;o 60 ~6ap TaJIJIHH JilMeeT TpH 

MO,n;JilIPJilKa.I~HJiI . <Daaa, cTa6Ji1JIbHaH npJil 06hl'IHbIX YCJIOBJilHX, o5JIa,n;aeT CTPYK

'fYPOH reKCarOHaJIbHOH nJIOTHoynaKoBaHHoH THna A3, BhlCOKOTeMnepaTypHaH 

4aaa - CTPYRTYPOH Ry5H'IeCKOH 05'beMHOn;eHTpJilpOBaHHoH. IIo,n;o6Ho TJilTaHY 

JiI l,l;HPKOHHIO BhlCOROTeMnepaTypHaH IPaaa TaJIJIJilH JilMeeT 56JIbmyIO nJIOT

BOCTh, 'IeM HHSROTeMnepaTypHaH IPaaa, T. e. C POCTOM TeMnepaTypbI npoJilc

XO,n;JilT nOJIHMOPIPHhlH nepexo,n; C OTpHn;aTeJIbHhlM CKa'IKOM 05'beMa - y,n;eJIb

HhlH 05'beM Ha aTOM YMeHbmaeTCH . 
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,11;aBJIeHlIe nOHlImaeT TeMrrepaTYPY nepexoAa A3 -+ A2; rpaHHD;a MemAY 

3TlIMH <pa3aMH HMeeT oTpHD;aTeJIhHhlH HaKJIOH. I1PH AaJIbHeHmeM YBeJIH'le

HHII AaBJIeHHJI o6e 3TlI <pa3:bI npeTeprreBaIOT H3MeHeHHe; aTOM:bI nepecTpaH

aaIOTCJI B pemeTKY Ky6H'leCKYIO rpaHen;eHTpHpOBaHHyIO. B03MomHaJl CTPYK

Typa <pa3:bI TlIII 06cymAaJIaCh H C TO'lKH 3peHlIJI TepMOAHHaMlI'IeCKHX AaH

HhlX 69 II Ha OCHOBe KOHD;enn;HH 3anOJIHeHlIH npOCTpaHCTBa aTOMaMH 70; aBTophI 

ooeHX pa60T npHmJIII K 3aKJIIO'leHHIO, 'ITO 3Ta MOAH<PIIKaD;HJI 6YAeT HMeTb 

CTpYlhypy Ky6lI'IeCKYIO rpaHen;eHTpHpOBaHHYIO THna At. PeHTreHocTpYK

TYPHhlH aHaJIlI3 3TOH <pa3:bI nOA AaBJIeHlIeM AOKa3aJI cnpaBeAJIHBOCTb 3TlIX 

npeAJIOmeHHH 16. 

7. METAJIJIbI IV-A rpYlIlIbI 

110JIHMOP<PH3MOM COBepmeHHO oco60ro pOAa 06JIaAaIOT T H T a H, D; H P K 0-

H II H II r a <p H H H. Cym;eCTBYIOm;He npH 06:bI'lHhlX YCJIOBlUIX HX a - <pa3:bI 

C pemeTKOH reKCarOHaJIbHOH nJIOTHoynaKoBaHHOH (THn A3) npeTepneBaIOT 

H3MeHeHHe H C YBeJIlI'IeHlIeM TeMnepaTyp:bI (B ~-<POPMY), H C POCTOM AaBJIeHHH 

(B W-<P0PMY)' ,11;mI THTaHa H n;HpKOHHJI MeToAoM AH<p<pepeHD;HaJIbHO-TepMH

'leCKOrO aHaJIH3a HaHAeHbI rpaHlIn;hI MemAY a- H ~-MOAH<pHKaD;HJlMH, a AmI 
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5) 
P, IfO 

PHC. 17. <I>aaoBhle JJ:HarpaMMhI Ti l'I Zr (no JJ:aHHhIM MeToJJ:a ,ll;T A 71) . 

D;HPKOHHH, BAOOaBOK, onpeAeJIeHhl yqacTKH rpaHHD;:bI Memp;y <pa30H B:bICOKOrO 

AaBJIeHHH W H MOAH<pHKaD;HHMH a H ~ . MhI rrpHBOAHM Ha pHC. 17, a 
P - T -p;HarpaMMY THTaHa, a Ha pHC. 17, 6 P - T-AHarpaMMY D;HpKOHHH 

(no paooTe 71). 

B:bICOKOTeMnepaTypHhle ~-<pa3:bI 3nn MeTaJIJIOB OOJIaAaIOT CTPYKTYP0H: 

OO'LeMHOD;eHTpHpoBaHHoH KYOlI'IeCKOH, KaK H Y OOJIhmHHCTBa MeTaJIJIOB . 

OAHaKo Bce me aTH nepexoAIJ HBJIHIOTCH aHOMaJIhHhIMH, TaK KaK conpo

BomAaIOTCH CKa'lKOOOpa3HhlM YMeHbmeHHeM OO'LeMa, nOCJIe 'lero B:bICOKOTeM

nepaTypHaH ~-MO)J;H<pHKan;HH HMeeT nJIOTHOCTb OOJIbmyIO, 'leM Y a-<pa3:bI. 

9TO OOCTOHTeJIbCTBO MOrJIO O:bI CJIymHTb OCHOBaHHeM AJIJI npeAnOJIOme

HHJI 0 TOM, 'ITO <pa3a B:bICOKOrO AaBJIeHlIJI 6YAeT HMeTb TY me CTPYKTYPY· 

K TaKOMY me B:bIBOAY nplIBeJIO II paCCMOTpeHHe <pa3:bI BbICOKoro AaBJIeHIIJI 

C TO'lK1I 3peHHJI TepMOAHHaMlI'IeCKIIX AaHHhlX 72. II Ha caMOM AeJIe, peHTre

HOCTPYKTYPHhlH aHaJIH3 aTHX MeTaJIJIOB, npoBeAeHHhlH npH AaBJIeHHJlX 

60JIhme AaBJIeHIIH n epeXOAa , rrOKa3aJI, 'ITO <pa3:bI B:bICOKOrO AaBJIeHIIJI Y TIITaHa 

II D;HpKOHHH 06JIa~aIOT CTPYI{TYPOH Ky6lI'IeCKOH 06'LeMHOn;eHTplIpOBaHHOH 73 . 

<l>a3a AaBJIeHIIJI TIITaHa II n;lIpKOHIIJI 6hIJIa Ha3BaHa W-<pa30H no aHaJIOr1I1I 

co CTPYKTYPOH, BCTpe'laIOm;eHCJI Y CnJIaBOB TIITaHa II n;lIpKOHlIJI 74, 75 . B:bICO

KOTeMnepaTypHaJl ~-<pa3a 3TlIX MeTaJIJIOB II <pa3a B:bICOKOrO AaBJIeHIIJI, 

U)-<pa3a, He nOA06H:bI TomAecTBeHHo, oAHaKo IIX MomHO C'llITaTb 1I30MOp<PHhlllm. 


