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RaK 6bIJIO IIOKaaaHO )J)IH I]HPKOHHH, nepexop; Me}l,p;y 3THMH <pasaMH Hp;eT 

6es CKa'IKa 06'beMa H He HMeeT rHCTepeSHca; rpaHHI]a MeiKp;y <pasaMH napaJI­

JIeJIbHa OCH p;aBJIeHHH. BOSMOiKHO, 'ITO H P;JIH THTaHa rpaHHn;a MeiKp;y aHaJIO­

rH'IHhlMH <pasaMH TOiKe nOHp;eT IIapaJIJIeJIbHO OCH p;aBJIeHHH. 

IbaK, CeH'IaC MOiKHO CKasaTb, 'ITO <paSOBbIe p;HarpaMMbI THTaHa H I]Hp­

KOHHH HMeIOT MHoro 06m;ero, H XOTH KpHBble nJIaBJIeHHH HX em;e He CHHTbI 

(OHH JIe}KaT P;OBOJIbHO BbICOKO no TeMnepaType), op;HaKO CKopee Bcero H OHH 

6YP;YT HP;TH nop;06HbIM 06paSOM. Y 3JIeMeHTOB 3TOH IIop;rpynnbI nOCJIep;OBa­

TeJIbHO OT Tl K Hf pacTyT TeMnepaTypbI nJIaBJIeHHH H TeMnepaTypbI nepe­

xop;a a - ~, a p;aBJIeHHH, npH KOTOPbIX npOHCXOP;HT nepexop;bI a - 0), YMeHb­

rnaIOTCH. CJIep;yeT OTMeTHTb, op;HaKO, 'ITO B CBHSH C TaKOH nOCJIep;OBaTeJIbHO­

CTbIO MOn>HO 6bIJIO 6bI oiKHp;aTb y ra<pHHH nOJIHMOP<PHSM npH p;aBJIeHHHX, 

MeHbrnHX 60 K6ap, HO CKa'IKOB 06'beMa HJIH 3JIeKTpOConpOTHBJIeHHH y 3T01'O 

MeTaJIJIa He 6bIJIO Ha:ti:p;eHo, a peHTreHoBcKHH aHaJIHS nop; p;aBJIeHHeM He nOHa­

saJI HSMeHeHHH CTPYHTypbI. Bonpoc 3TOT 6yp;eT perneH, HOHe'IHO, C nocTpoe­

HHeM rpaHHI] Men<p;y nOJIHMOP<PHbIMII MOP;H<pHHaI]HHMH ra<pHHH B nOJIe P - T. 

8. 8JlEMEHTbI IV-B rp~I IIIIbI 

C POCTOM nopHp;KOBoro HOMepa 3JIeMeHTOB rpynllbI yrJIepop;a Ha6JIIOp;aeTCH 

nOCTeneHHoe HSMeHeHHe HX <pHSH'leCKHX CBOHCTB OT MeTaJIJIOHp;HbIX y yrJIe­

pop;a, nOJIynpoBop;HHHOBbIX y KpeMHHH H repMaHHH P;O MeTaJIJIH'IeCHHX 

y OJIOBa H CBHHI]a, HOTopble npH HHSHHX TeMnepaTypax HBJIHIOTCH YiKe CBepx­

npOBop;HHKaMH. TaKiKe nOCTeneHHO OT 3JIeMeHTa K 3JIeMeHTY HSMeHHeTCH 1'1 HX 

KpHCTaJIJIH'IeCHaH CTpyKTypa. IIPH 06bI'IHbIX YCJIOBHHX y1'JIepop; HMeeT reKca­

rOHaJIbHYIO CJIOHCTYIO CTpyKTypy B rpa<pHTe (THn A9), KpeMHHll 1'1 repMaHHH 

-Ky6H'IeCI<YIO aJIMaSHYIO (THn A4), 6eJIoe OJIOBO (~-Sn) HMeeT perneTHY 

TeTpa1'OHaJIbHYIO 06'beMHOI]eHTpHpoBaHHYIO (THn A5), a CBHHeI] - Hy6H'Ie­

CKYIO rpaHeI]eHTpHponaHHyIO (THn At). CXeMaTH'IeCHH 3Ty nOCJIep;OBaTeJIb­

HOCTb CTpyKTyp B rpynne yrJIepop;a MOiKHO sanHcaTb TaK: A9 -+ A4 -+ A5 -+ 

-+ A1. Bce 3JIeMeHTbI 3TOii rpyITllbI nop; Bosp;eBcTBHeM p;aBJIeHHH HJIH C HSMe­

HeHHeM TeMnepaTypbI HCllbITbIBaIOT nOJIHMoP<PHb1e nepexop;bI. IIpH 3TOM OKa­

SbIBaeTCH, 'ITO MOP;H<pHKaI]HH BbICOKoro p;aBJIeHHH 06HapYiKHBaIOT Ty }Ke 

nOCJIep;OBaTeJIbHOCTb B CMeHe CTPYHTYP, HOTopaH Ha6JIIOp;aeTCH B rpynne npH 

nepexop;e OT 3JIeMeHTa K 3JIeMeHTY. 8TO HBJIeHHe JIerKO nOHHTb, eCJIH pac­

CMOTpeTb B Toii iKe nOCJIep;OBaTeJIbHOCTH <paSOBble P - T-p;HarpaMMbI. 

Ha pHC. 18, a CnJIOrnHOB JIHHHeB MbI nocnpOHSBOP;HM <PasoBYIO p;Ha­

rpaMMy y I' JI e pOP; a no pa60Te 76. CTa6HJIbHOM <pOPMOH yrJIepop;a UpH 

06hPIHbIX YCJIOBHHX HBJIHeTCH rpa<pHT, a MeTaCTa6HJIbHOil ~ aJIJ\fas. rpa­

HnI]a Men<p;y 3THMH p;ByMH <pasaMH no p;aHHhIM pa60TbI 76 BbIXOP;HT Ha I{Pl1BYIO 

nJIaBJIeHHH npn 130 K6ap H 4100° K, a P;JIH HpnBoii nJIaBJIeHHH aJIMaSa npep;­

JIaraeTCH SHa'IHTeJIbHbIH OTpHI]aTeJIbHhlH HaKJIOH, TaK HaK CKa'IKH 06'beMa 

B rpa<pHTe, Hailp;eHHbIe B yp;apHbIx BOJIHaX 78, npHHHThl COOTBeTCTBYIOm;HMH 

nJIaBJIeHHIO. BTopaH TpoilHaH TO'IKa Ha p;Ha1'paMMe (CJIep; BbIxop;a Ha HPHBYIO 

nJIaBJleHHH rpaHnI]M Memp;y <pasaMH a JIMaS - rpa<pHfl'-II) JIemHT npH 630 r;,6ap 
'H 1300° K. flo p;aHHbIM p;pyron pa60TbI 77 3Ta TO'IHa JIennn npH 600 K6ap 
H 2900° K, a rpaHHI]a Memp;y rpa<pHToM H aJIMaSOM BbIXOP;HT Ha HPHBYIO 

nJIaBJIeHHH npH 150 r;,6ap H 3300° K. IIos}He 3TH aBTopbI, paCCMOTpeB nop;­

P06HO CBoBcTBa 3JIeMeHTOB IV-B 1'pynllbI H Ha03JIeHTpOHHhlX C HHMn coep;H­

HeHHB, 06paSOBaHHbIx 3JIeMeHTaMH III H V rpynn, npep;nOJIO}HHJIH, 'ITO 

P - T-p;Ha1'paMMa yrJIepop;a p;omlma HMeTb HeCHOJIbHO HHOB. BHP; 79. Ha 

pHC. 18, a rHnOTeTH'IeCHHe rpaHHI]bI Me}l<p;y <pasaMH, npep;JIOiKeHHble 

3THMH aBTopaMH, npOBep;eHbI rnTpHx-nYHHTHpHbIMH JIHHHHMH. B p;aHHOM 

CJIY'lae CHa'IHH 06'beMa rpa<pHTa, Hanp;eHHbIe B yp;apHhlx BOJIHaX 78 , 6YP;YT 

COOTBeTCTBOBaTb nOJIHMOP<PHOMY nepexop;y aJIMaSa B rpa<pHT-II. 
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I1PH aTOM 6hlJIO CAeJIaHO npep;IIOJIOmeHHe, 'ITO KpHBaH IIJIaBJIeHHH aJIMa3a 

6yp;eT HMeTb ropa3p;o MeHbmHH OTpHn;aTeJIbHhlH HaKJIOH H 3aKaH'lliBaTbCH 

B TPOHHOH TO'lKe C KOOpp;I1HaTaMH 600 ,.6ap II 2700° K; MOp;I1«pHKan;I1H rpa­

«pHT-II 6yp;eT I1MeTb CTpyKTypy TIIIIa 6eJIoro OJIOBa TeTparOHaJIbHYIO 06'.beM­

HOn;eHTplipoBaHHYIO (TIl II A5) II o6JIap;aTb KPliBOH IIJIaBJIeHIIH C IIOJIOmIlTeJIb­

HhlM HaKJIOHOM 77. ECJIH co BpeMeHeM aTH IIpeAIIOJIOmeHIIH OIIpaBAaIOTCH, TO 
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0) P,HO ---PHC. 18. a) <I>aaOBaJI P - T-,ll;HarpaMMa C (IIO ,ll;aHHLIM 76). 3Bea,ll;O'lKaMH OTMe'leHhl Tpoi-

HhIe TO'lKH ,ll;liIarpaMMM. Hai,ll;eHHhIe B pa60Te 77, RpYiI{KaMH - ROOp,ll;HHaThl CRa'IlWB 06'heMa, 
IIOJIY'IeHHhIX B Y,ll;apHhIX BOJIHaX 78. illTpHX-rryHRTHPHhIMH JIHHHJIMIiI HaHeceHhI «paSOBhle 
rpaHlIIUoI H TpeyrOJIbIDIROM - ROOp,ll;lIHaThl TpoiHOi TO'lKH, IIpe,ll;JIOlReHHhIe B pa60Te 79. 
3amTpHXOBaHa 06JIaCTb IIpaRTH'leCROrO IIOJIY'IeHlilJI HCRYCCTBeHHhIX aJIMaaOB; 6) P - T­
,ll;HarpaM)w Si H Ge, IIoJIY'leHHhIe MSTO,ll;OM ~TA 79. 3Bea,ll;o'lKoi OTMe'leHhI YCJIOBHJI IIOJIH­
MOP«PHoro IIepeXO,ll;a B Si 81. P - T-,ll;HarpaMMa Sb IIOJIY'IeHa MeTO,ll;OM ~TA 79 (CIIJIOillHaJI 
JIHHHII); rryHRTHPOM 060SHa'leHhI «paaOBhle rpaHlIIUoI a - ~,HaH,ll;eHHhIe paC'IeTHhlM IIYTeM 79, 
IDTPHX-rryHRTHpOM - rpa:a:m:thI, 06HapYlReHHhIe C IIOMOm;blO peHTreHOCTpYRTypHoro aHa-

JIH3a IIO,ll; ,ll;aBJIeHHeM 25. 

aTO 6yp;eT JIY'ffilHM p;OKa3aTeJIbCTBOM npaBOMO'lHOCTH BhlBOP;OB, CAeJIaHHhlX 

Ha OCHOBaHHH aHaJIOrHH P - T-«pa30BhlX p;HarpaMM aJIeMeHTOB nepHOAH'Ie­

CKOH CHCTeMhl. 

Ha pHC. 18, 6 npHBOAHTCJI P - T-AHarpaMMhl K p e M H H H H r e p­

M a H H H, HaHAeHHhle MeTOAOM AH«p«pepeHD;HaJIbHO-TepMH'leCKOrO aHa­

JIH3a 79. I10JIynpOBOP;HHKOBbIe KpeMHHH H repMaHHH IIOP; p;aBJIeHHeM 200 


