
<l>A30BbIE P - T-)])UrPAMMbI H nOJIHMOP<l>HbIE npEBPA~EHHH 101 

TeMIIepaType, y6ep;HTeJIbHO p;OKa3aJI ee Hp;eHTJiIllHOCTb BblcoKoTeMIIepaTYP

HOH MOP;HtPHKaD;HH 39. TOmp;eCTBeHHOe CXOP;CTBO KpHBhlX 3aBHCHMOCTH 

aJIeKTpOCOIIpOTHBJIeHHH OT p;aBJIeHHH CTPOHD;HH H KaJIbD;HH II03BOJIHeT IIpep;

JIOJIaraTb, 'ITO nepexop;hl B CTpOHD;HH npH 35 1'>6ap H B KaJIbD;HH IIpH 

375 1'>6ap 35 HMeIOT Op;HHaKOByro npHpop;y; aTH KpHBhle MOmHO YBHp;eTb 

Ha pHC. 6 H 7. B aTOM CJIyqae rpaHHIJ;a Memp;y TBepp;hlMH tPa3aMH KaJIbD;HH 

IIoHp;eT BHa'IaJIe napaJIJIeJIbHO KPHBOH IIJIaBJIeHHH, nOBepHeT B CTOPOHY OCH 

p;aBJIeHHH, MHHyeT Koopp;HHaTY 

P = 375 1'>6ap, T = 20° C H nepe

Ce'IeT OCb p;aBJIeH1IH B 06JIaCTH 

a6COJIIOTHOrO HYJIH TeMIIepaTYP IIOP; 

IIpHMhlM yrJIOM. B aTOM CJIyqae, 
~2,0 

KaK no 6hlJIO 11 P;JIH ru;eJIO'IHhlX Me- !:l 

TaJIJIOB, P - T-p;HarpaMMa CTPOH- 11.8 
D;HH 6yp;eT «cmaThlM» Bap1laHTOM ~ 
P T ~ /" - -p;1IarpaMMhl CBoero IIpep;hl- ~ 

p;yru;ero cocep;a - KaJIbD;1IH. 
48 

• 2!l( } IlJOfflt:pMhI • 77 • 
- MOIfCUMYM, 
- MUHUM!lM 

MeTaJIJIJiIlleCK1IH 6 a p 11 H IIO 

CB01lM CBO:D:CTBaM ropa3p;o 6JI1Ime K 

aJIeMeHTaM rpYIIIIhl I -A, p;a H Kp1l

CTaJIJI1I3yeTcH OH IIp1l 06hl'lHhlX 

YCJIOB1IHX B peIIIeTKe K y6JiIlleCKOH 

06'beMHOD;eHTp1lpOBaHHoH. Ero tPa30-

BaH P - T-p;HarpaMMa, IIOKa3aH-

Q~~--"~VO~~~~V~~M~V~~~~V~~Si;W~~~~~~~ 
P'lfO 

PRC. 6. 3aBRCHMOCTb :meKTpoconpOTHBJIeIDIIl 
Sr OT AaBJIeHHJI (no pa60Te 35). 

HaH Ha P1lC. 8, Tome BeCbMa HanOM1IHaeT P - T-p;HarpaMMhl ru;eJIO'IHhlX 

MeTaJIJIOB. IIocTpoeHa tPa30BaH p;1IarpaMMa 6apHH IIO p;aHHhlM HeCKOJIbK1IX 

pa6oT: Kp1lBaH IIJIaBJIeHHH p;o 70 1'>6ap HaHp;eHa P;H<p<pepeHD;1IaJIbHO-TepM1I

'IeCK1IM aHaJI1I30M (MeTop;oM ,1l;T A), a P;JIH rpaHHIJ; Memp;y TBepp;hlM1I 

20 

o JOO 400 300 800 
p .. trQ 

PRC. 7. 3aBlIcm,lOcTb :lJIeKTpOConpOTRBJIeHHJI Ca OT p;aB
JIeHlIJI (no pa60Te 35). 

<pa3aM1I BaI - Ball IIOJIyqeHhl pa3HOpe'l1lBhle p;aHHble. ,1l;HtPtPepeHD;HaJIb

HO-TepMJiIlleCKHH aHaJI1I3 p;aeT rpaHHIJ;y C IIOJIOmHTeJIbHhlM HaKJIOHOM 40, a 

MeTOp; CKa'IKOB aJIeKTpOCOIIpOTHBJIeHHH - tPa30BYIO rpaHHIJ;y C OTpHIJ;a

TeJIbHhlM HaKJIOHOM 41. "Y'IaCTOK KP1lBOH IIJIaBJIeHHH H tPa30BaH rpaHHIJ;a 

BaI - Ball, IIocTpoeHHhle no aTHM p;aHHhlM, Ha pHC. 8 0603Ha'IeHhl IIITPHX

nYHKT1IpHhlMH JIHHHHMH. IIpop;oJImeHHe KP1IBOH IIJIaBJIeHHH 11 tPa30BaH 

rpaHHIJ;a Ball - BallI B paHoHe p;aBJIeHHH OT 140 p;o 400 1'>6ap Tome HaH

p;eHhl no CKa'IKaM aJIeRTpOCOIIpOTHBJleHHH 35. "Y'IaCTOK rpaHHIJ;hl Memp;y TBep-
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,n;hlMH !J!a3aMH B paHoHe 15-20 1£6ap nOJIY'leH BpH,n;iRMeHOM 1'13 H3MepeHHH 

CKa'lKa 06'beMa npH nOJIHMop!J!HOM nepexo,n;e 42. PeHTreHOBCKHH aHaJIH3, 

npOBe,n;eHHhlH npH KOMHaTHOH TeMnepaType ,n;o ,n;aBJIeHHH 60JIee 60 1£6ap, 
He 06HapYiRHJI KaKHX-JIH60 H3MeHeHHH CTpyKTyphl BnJIOTb ,n;o 59/'i,6ap, Kor,n;a 

r."K OOjil/ti . 
~Mr-~~~~~~~~~~~--~~~~~~~~-; 
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PRe. 8. <l>aaonaH P - T-JCffarpaMMa Ea. 
Kpl1BaR nJIaBJIeHl1R 11 yqacTO}( illasoBoH rpaHHI\hI B patioHe 60 ,,6ap, 
npOBe)l;eHHble CnJIOmHoi! JIHHHei!, nocTpocHbI no )l;allHbThl MeTO)l;a 
,ll;TA 40. ¥qaCTOH rpaHl1I(bI B OOJIaCTH 15-20 ,,6ap naJ.\l1:eH BpH)l;lRMe
HOM no CHaq}(aM 66'bCMa ". rnTpRX-nynHTI1PHoi! JIl1Hl1eiI rrpOBe)l;eHbI 
}(pUBaR nJIaBJIeHUR 11 illaaOBaR rpaHl1lla, DOJIyqenHble MeTO)l;OM CHaq
HOB COnpOTI1BJIeHlfR B pa60Te"; 3Tl1M )He MeTO)l;OM Hait)l;eH yqaCTO}( 

)l;lIarpaMMbI OT i40 11:0 400 ,,6ap " . 

,n;H!J!paK~HOHHaH KapTHHa H3MeHHJIaCh, COnpOBOiR,n;aHCb pe3KHM B03paCTa

HHeM 3JIeKTpOCOnpOTHBJIeHHH 43. ,IJ,aHHhIe peHTreHOCTpYKTypHOrO aHaJIH3a 

nOKa3aJIH, 'lTO Mo,n;H!J!HKa~HH Ball HMeeT CTPYKTYPY reKCarOHaJIhHYIO nJIOTHO

ynaKOBaHHYIO THna A3. 

4. METAJIJIhl rpYIUIbI II-B 

RaK MbI YiRe ynoMHHaJUI, ~ H H K H K a ,n; M H H HMeIOT CTpyKTypy 

reKCarOHaJIhHYIO nJIOTHoynaKoBaHHYIO THna A3, CHJIhHO BhlTHHyTyIO no OCH 

c . OTHorneIDle oceH ,n;JIH ~HHKa cia = 1 86, a ,n;JIH Ka,n;MHH cia = 1,89, T. e . 

MeiRaTOMHhIe CBH3H B reKCarOHaJIhHhlX CJIOHX CHJIhHee, 'leM B,n;OJIh OCH C 

MeiR,n;y CJIOHMH. Y pTyTH CHJIhl CBH3H B KpHCTaJIJIlPIeCKOH perneTKe em;e CJIa-

6ee H npH 06bPIHhlX YCJIOBHHX OHa cym;ecTByeT B BH,n;e iRH,n;KOCTH. I1pH3aTBep

,n;eBaHHH pTyTh KpHCTaJIJIImyeTcH B a-Mo,n;H!J!HKa~HH C perneTIWH pOM6H'leCKOH 

THna A10 C O,n;HHM aTOMOM B H'leHKe. STY CTpyKTypy TOiRe MO}KHO onHca'rh 

B reKCarOHaJIbHhIX OCHX; Tor,n;a OKa3hlBaeTCH, 'lTO B 3TOM CJIY'lae OTHorneHHe 

oceH cia = 1,94. 
lITaK, MeTaJIJIhl rpynIThl Il-B 06JIa,n;aIOT BeChMa PbIXJIOH CTPYKTYPOH 

C 60JIbrnOH aHH30TpOITHeH !J!H3HlJeCKHX CBOHCTB; TaK, ,n;JIH Ka,n;MHH, HanpH

Mep, CiRHMaeMOCTh no OCH c B ceMh pa3 60JIbrne CiRHMaeMOCTH no OCH a. 
Ha nOJIHKpHCTaJIJIlPIeCKHX 06pa3~ax Ka,n;MHH H ~HHKa nOJIHMOp!J!H3M 

He 6hlJI 06HapYiReH ,n;o 100 1£6ap 37. O,n;HaKO Ha MOHOKpHCTaJIJIaX Ka,n;MHH 

BpH,n;iRMeH Ha6mo,n;aJI OT'leTJIHBhle CKa'lKH 06'beMa B 06JIaCTH,n;0 10 1£6ap 44; 

OH ,n;aiRe nOCTpOHJI Y'laCTKH !J!a30BhlX rpaHH~, npe,n;nOJIaraH 3,n;eCh nOJIHMop!J!

Hhle nepexo,ll;bI. Ha !J!a30BOH ,n;HarpaMMe Ka,n;MHH, nOKa3aHHOH Ha pHC. 9, 6, 
,n;aHHbIM BpH,n;iRMeHa cooTBeTcTByIOT KopOTKHe BeTBH B paHoHe 10 1£6ap . 
P eHTreHoBcKHH aHaJIH3 6hlJI npOBe,n;eH Ha nOJIHKpHCTaJIJIlPIeCKHX 06pa3~ax 
Ka,n;MHH H He nOKa3aJI KaKHX-JIH60 H3MeHeIDlH CTpyKTyphl ,n;o ,n;aBJIeHHH 

16 1£6ap 46; B03MOiRHO, 'lTO BpH,n;iRMeH Ha6JIIO,n;aJI ,n;B OHHHKOBaHHe MOHO-


