
OT3bB 
H a  a~mpeaepa~ nuccep-raww CYK Ha~anuu W B ~ H O B H ~ I  ((XWKOCTH~JI H e c M e c u M o m  B L q e n o m b I x  

MarMaTUZleCKUX CHCTeMaX ( 3 K ~ I l e p k i ~ e H T ~ b H b 1 e  U C C J I ~ ~ O B ~ H H R ) ) ) ,  ~ ~ ~ A C T ~ B J I ~ H H O #  H a  COUCKaHEie JWe- 
HO# C T e n e H u  n o K m p a  reonoro-~u~epanoru~ecrn HayK 

B W C C e p T a U H H  H.kI.CJ'K H a  OCHOBe 3KCnepkiMeHTaJlbHOrO MOneJIHpOBaHwR PaCWIOeHWI qeJIO9HbIX 

U I - ~ ~ ~ ~ ~ U B O B  p a c c M o T p e m I  @ y r n a ~ e m b ~ b ~ e  npo6ne~b1 nqonorua.  OCHOBHO~ B H m a H u e  y n e n e H o  

ki3y'4eHkno r e T e p O R H H b I X  @ J I I O ~ O - M ~ M ~ T W ~ C K H X  CHCTeM C 0 6 p a 3 0 B ~ e ~  ABJ'X UJIH 6onee HeKpH- 

c~annuqecm @a3 npu TPX MarMa-rkwecKm u n o c T M a r M a n i r e c K m  n a p a M e T p a x  ~ u ~ e p a n o r e ~ e 3 a  - 
T=400- 1 2 5 0 ° C  u P= 1-2 ~6ap.  Cpencmmu p e r u e H u R  n o c r a a n e H m I x  3mazr cTanu c o s p e M e H H b r e  M ~ T O A ~ I  

s K c n e p w M e m u p o B m m  u nocnepymuero my.IeHwa napareaesuco~, ~ o n e n u p p u u x  p y n o H o c H b r e  06%- 

eKTbI @ O ~ M ~ U U H  arllal-iTOBbIX H e @ e J I k i ~ o B b n t  CHeHUTOB H a  I IpUMepaX X U ~ H H C K O ~ >  H ~ O B O ~ ~ ~ C K O ~ O  Mac- 

CABOB. O n b 1 ~ b 1  IIpOBeneHbI H a  YCTaHOBKe BbICOKOrO ra30BOrO naBJ'IeHWl C TOYHbIM (* 2OC) OIlpe.4eJIeHkieM 

T e M n e p a T y p  T ~ ~ M o I I ~ ~ o #  ki  naBJIeHWl-  IIPJ'XUHHbIM MaHOMeTPOM (* 1 %). ~ P U M ~ H ~ H ~ I  MeTOnbI 3JIeK- 

TPOHHO-30rnOBOrO PeHTreHO-CIIeKIpaJIbHOrO a H U k B a  C UCnOJIb30BaHkieM npu6opo~ Camebax, CneKTpO- 

M q O B  ki  CKaHHpyIoUkiX 3JIeKIpOHHbIX MHKPOCKOnOB A ~ r n u u  El %XMU B P e X k i M a  CKaHkipOBaHwR ki TO- 

9eYHOn> 3 O ~ E i p O B a H U X .  

B~IBOA UepBOrO 3 a U k I u a e M O r O  llOJIOXeHkirr y6emme~1bao O ~ O C H O B ~ H  3 K C n e p U M e W b H b I M  BOCnpO- 

H3BeAeHkieM n p O ~ e C C O B  XWKOCTHO# HeCMeCUMOCTU B nPHCyTCTBkiH BOnHOrO @lIOkiJ(a. OnbITb1 M O n e n u -  

PYIoT @ O P M U P O B ~ H H ~  aIlaTUT-YPTUTOBOrO rOpu3OHTa Xki6u~c~oro H ~ @ ~ ~ ~ ~ H - c H ~ H U T O B O ~ O  P y n O r e H e p H -  

P y I o U e r O  MaCCHBa. CO~JI~CHO I I O w e H H b I M  AaHHbIM, 0 6 0 c o 6 n e ~ k n o  anaTUTOBOn> P a C M a B a  cnoco6mo- 
B U O  IIOBbILUeHHOe C O n e p X a H H e  @JIIOmHbIX KOMnOHeHTOB. -eJIeHue N I a T u T a  OT CUJIHKaTHOrO PaC- 

M a B a  l l p H l l H C b I B ~  aBToPOM n U C C e p w A  npOIJeCCaM PaCCJIOeHUH Ei BCMbIBaHHH, 3aBepIIIEiBLUbiMCR 

06pa30smue~ a n a T m s b m  sanexe# B sepmux sacmx ~ ~ T H T O B O ~ O  r o p m o ~ ~ a .  
H~COMH$HHU H a m u  HOBIBHB, aKTynbHOCTb U npaKTU9eCKaJI3Ha'IUMOCTb pe~eIi3kipye~o# p a 6 0 ~ b 1  

CTaHOBIITCR q e B m H b I M U  I l P O a H U I I  BTOPOrO 3aWUU(aeMOrO IIOJIOXeHUII. Bnepsbre nOJIy.IeHHaJI HOB 

BaBJleHIieM BO,4HOrO UJIki ueJ IOYHOr0 @ J I I O m a  ki H3JWeHHaJI Ha~ankiefi ~ ~ H O B H O #  CYK TkITaHaTHO- 

CUJIUKaTHaJI H~ 'CM~CUMOCT~ B 3TOM C V a e  O ~ ' ~ R C H H ~ T  OTneJIeHHe P a C M a B a ,  6nu3~oro K COCTaBy JIOnapH- 

TOB. CT~HOBUTCR IIOHRTHbIM F I p O ~ e C C  I I ~ o M ~ I I I I J I ~ H H o #  KOHUeHTPaUUki P ~ ~ K o ~ ~ M ~ J I ~ H o - H H o ~ u ~ B ~ I X  PYA 

~ O B O ~ ~ ~ C K O ~ O  MaccuBa,  conepxaqm Ti, La, Ce, Y, Sr u Nb, H a  ~ a r ~ a ~ u ~ e c ~ o i !  c ~ a n u u  npu T e M n e p a -  

~ y p a x  1200 H 1 2 5 0 ° C  u A a a n e H m x  P=2 ~ 6 a p .  
Tpe~be 3 q k i q a e M O e  l lOnOXeHUe O ~ O C H O B ~ H O  HanUYIleM n p R ~ 0 f i  3aBHCkiMOCTPi K o ~ ~ e H T P a w f i  P33 

KaK B K ~ ~ ~ O H ~ T H O #  @a3e ( K a p 6 0 H a ~ k l ~ a x )  TaK ki B C O C w e C T B y I o U e M  CUJIHKaTHOM P a C M a B e .  k COnep-  

x a H w R  B O ~ P ~ C T M T  npu no6aaneem.i B c u m ~ y  @oc@opa u @Topa.  nposecc onpenene~ B a~~ope@epaTe 
KaK ~ & ~ O ~ H O - M ~ B ~ C T K O B O ~  paCU&XlJIeHUe K ~ P ~ O H ~ T H ~ I X  PaCMaBOB.  B ~ I B O ~  O ~ O C H O B ~ H  p a 3 p a 6 m ~ o G  
3KCnepkiMeHTalIbHO MOneJ'IbW @ O ~ M H ~ O B ~ H ~ R  pemO3eMeJIbHbIX K ~ P ~ O H ~ T U T O B ~ I X  M~CTOPOX,L@HR# np&i 
T e M n e p a T y p a x  1 2 5 0 - 9 0 0 ° C  u A a m e H m x  P=2 ~ 6 a p  B T~CHO# c ~ a s k i  co U ~ J I O ~ H ~ I M  ( a r n a m s b ~ ~ )  M a m a -  

TH3MOM. 

nonoxeaue. B H ~ M  paccMcvrpeHb1 pammua p y n o r e H e p u p y I o u e r o  nmewana @nromos. HU~KOKOH- 
l&HTpHpOBaHHbIe K ~ ~ ~ o H ~ T H ~ I ~ , ~ c ~ J ' I ~ @ ~ T H ~ I ~  ki @ T O P ~ H ~ I ~  BOAHO-COJIeBbIe @IOUAb1, no AaHHbIM 3KC- 

nepEiMeHTOB, npOBeneHHbIX Ha~anue# ~ ~ H O B H O #  C ~ K ,  H e  06pa3y10~ CYUeCTBeHHblX KOHU~HTP~W# 

penrurx se~enb, CT~OHIJUII n 6apm. no p y n o r e H e p u p y I o m u M  n m H s a a n a M  r r u ~  @ n m u n a ~  npmu~o- 
nOCTaBJIeHb1 M O T H b I e  COJ'IeBbIe @a3b1. OHM RBIIRIOTCR nPOAYKTaMU 3KCnepHMeHTanbHO ~CT~I-IOB.JI~HHO# 

~ K O C T H O #  H e c M e c u M o c T u  @ n m u n ~ o - ~ a r ~ a ~ u ~ e c r n  CUCT~M.  B  TOM ~ U U H U ~ ~ M O M  n o n o x e H u u  @op- 
MyJIUpyeTCR UTOrOBOe C m e H U e  0 K ~ I O ~ ~ B O #  POJ'Ikl ~ K O C T H O #  HeCMeCHMOCTA B KaYeCTBe YHUBeP- 

C m b H O r O  @ ~ K T O P ~  R O X U M M ~ e C K O r O  MeXaHli3Ma ~ 3 6 k i p a ~ W I b ~ o f i  3 K C T p a K w U  3neMeHTOB - npOUeCCa Me- 

T ~ o I % H ~ ~ Y ~ c K o #  3HaYklMOCTH. 0 ~ 0 6 0  OrOBOpeHa B a B T o p e @ e p a T e  BbICOKaJI pe3yJIbTaTkIBHOCTb @oc@~T- 
HO# 3 K C T p a m U U  P33, Sr, Ti, Nb Ta, W Sn. fiopEiJ(Hble @JIIOHJ(bI nPU3HaHbI ~ ~ # C T B ~ H H ~ I M U  a r e H T a M U  

ki3BJIe9eHI.ur B o J I b @ p a ~ a .  CyJIb@aTHbIe ki Kap60HaTHbIe  M O T H b I e  COJIeBbIe @a361 OYeBWHO T a K X e  CnO- 

C O ~ C T B ~ I ~ T  3KCTparUpOBaHUIO C T p O H m  ki 6apm. 
B URTOM 3 a u H q a e M O M  IIOJIOXeHUU Ha~anue# M[B~HOBHO# CJ'K l l O n B O ~ C R  HTOrH 3KClTepHMeHTOB 

B ~ ~ M ~ T H O  6onee r u u p o ~ o ~  n u a n a 3 o H e  T e M n e p a T y p  OT 400 no 1200'C u naBJ'IeHu# 1-2 ~ 6 a p .  %u ycno- 
BHR, KaK BkiJ(H0, C0OTBeTCTB)WT BO3MOXHOCTH KPRCTBnnH3a~EIH J'IOIIapUTa H e  TOnbKO B MarMaTUYeCKUX 

n a p a M e T p a x  ~u~epanore~e3a.  



B ampe@epaTe npmomrcrr nonpo6mi a~anm s a ~ o ~ o ~ e p ~ o c ~ e i  pacnpenenema nqoreruiboc u 
pyAHE,M KOMllOHeHTOB B 3BBEfCUMOCTU OT COCTaBOB @IIIoI~,~OB, BBeneHHbIX B 3KCIIePEiMeHT'bI. & n e J I b H b ~ e  

l l l aBbI  IIOCBHQeHbI C U ~ W K ~ T H O - @ O C @ ~ T H ~ I M  CUCTeMaM HeCMeCEiMOCTEi, reHe3UCJ' ~ U H C K U X  allaTklMBbIX 

pya, M ~ X @ B ~ O B O M ~  p a c n p e n e n e H u I O  P33, c~potuvi~, -a u ue3m B 6 0 p o c ~ n m m 1 ~  u ~JIUIIOMO@OC- 

@aTHbIX CHcTeMaX, HeKOTOpbIX MeTannOB B CkiJ'IHKaTHO-XJIOpmbIX, C ~ ~ H K ~ T H O - K ~ ~ ~ O H ~ T H ~ I X  Ei 

~ ~ ~ o - K ~ ~ ~ o H ~ T H o G U ~ U K ~ T H ~ M  CUCTeMaX, WCCneAOB8HNIIM K P W t X W D D i 3 W H  JIOnapliTOB B CnOXHbIX 

@ ~ I O ~ O - M ~ ~ M ~ T U I I ~ C K U X  CHCTeMW, O ~ O ~ U ~ H I I R M ,  CBX38HHbIM C n p o 6 n e ~ a ~ u  p y n d p 8 3 0 ~ .  
&~cc~IYIX&M OTJIWI8eX:II H~COMH~HHO# H O B U ~ H O ~  BbICKa38HHbIX U flOK838HHbIX &? 8BTOPOM n O n 0 -  

_ X ~ H H ~ .  T I 4 a T e n b H 0 e  HCCnenOBaHHe ~ K O C T H O ~ ~  HeCMeCUMOCTU C KOMllJIeKCHbIM lleTponOrH.IeCKIiM 

u3ylIeHHeM pe3yJIbTaTOB 3KCnepEiMeHTOB IIpOBeaeHO B COIIOCTaBJIeHwH C MaCCWZIeCKWMA l l p H P O m I M H  

, 0 6 5 e ~ ~ a ~ k i .  P ~ o T ~  M O X m  CnymkITb 06pa .3~0~ H a y l I H O N  CHHTe3& OCHOBaHHOm H a  W a T W b H b I X  co6c~- . - 
BeHHbIx ~ ~ I C W U I I X  u H a  ~ o ~ e i m m  n o c T m e H m x  ~ ~ O K O ~ O  cnercrpa c M e m n c  olpacnel reonormi. 

.I I T  
MTO~U O ~ ~ ~ ~ M K O B ~ H ~ I  B 6 0 n b ~ 0 ~  4 ~ e  w H 8 n O B ,  PeKOMeHAOB8HHbIX BAK. ABTOP ~ O C T O ~ O  P n -  
m x e T  many n q o n o m B ,  onuparorrJIlxcrr H a  c o s p e M e m I e  M~TODI B ~ I C O K O ~  M e x q v r a p o m o r o  

YPOBHII. M a ~ e p U a J I b 1  nuccepmn a c a M  mmpe@epa~ mem @ y w a M e m b ~ y m  06rqereonormec~ 
qemocn. IIoJyessbre pe3ynb~a-r~~ ranrrmrr HOB~IM m a m M  B p e m e H u u  npo6ne~ @ o p ~ w p o ~ a ~ m  pyn- 
HbIX 3NtCKef i .  ABTOP nUCCepTauUU, Ha~anm ~ ~ B ~ H O B H ~  w, HeCOMHeHHO 3aUIyXEiBaeT I I p U C m e H U I I  

e i  y 6 ~ 0 k  C T e n e H u  A o m p a  r e o n o r o - ~ w ~ e p a n o r m e c ~ u x  HayK. 

~ ~ L I J U H  A.B. 


