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oöycj,**?6 ocoóeHHocTeü CTpyKTypn n 
?°BaRw eH0 Hay^HHM acneKTOM,

CBOHCTB npHHyh j ih t e j i tH o  p a c T B o p eH H o ro  K O ju ia reH a  
T a K  h  nepcneKTH BaM H  e r o  npoM unureHHoro h c h o j ib -

c®08c t b  ’ Tro o c h o b h h g  noKa3aTejin $ h 3h k o — XHMEraecKHX n CTpyKTypHO-MexaHffqecKnx 
MaT8pwa7TI)acT:BopoB KOJUiai’eHa  h  nojiyqaeMUX H a  h x  o g h o b g  HCKyccTBeHHHX mieHOHnux 
V J ® 8 3aBHCHT OT CTenemi pa3pvmeHHH MojieKvjuipHoi cTpyrarypH 3pejioro Kojuia- 
!&00ör,a£°uecce ero npeflBapHTejiBHoä odpaÓOTKH /I-3/. no BT OM y öhjio H3yqeHO CTpvK- 

B iuiemcax, nojiyHeHHbix h 3 pacTBopoB KOjuiareHa, nojçBeprHVTHX pa3-

2 n-71611™ . ,52íf7He/SHHe ,H3 PacTBopoB KOjuiareHa $epaeHTaTHBHoro (<i>PK) /4 /
J HaTB¿u°“COJieBoro (nPK; /3, 5/ chocoöob pacTBopeHaa KojuiareHconepsamero citobh 
jN a KHCJiOTopacTBopHMoro KOjuiareHa (TK). PacTBopu KOjuiareHa M orn ta jipo -
-n eÖRH n5^IHeM Pel7 JWT0Pa BH3K0CTH (paCTBOpa MfeTHJmejUDOJIO 3U (MU)) H flyÖHTeJieft. 
C?plePaTyp|Bajffl Ha nojrH9TKJieHOBoñ nofljiome c nocjiejiyiomeft cyuiKOË npn komhethoë

H ?CJJe|;OBaOTÎ MeTOflaMH paCT/pOBOä 9JieKTpOHHOË MHKpOCKOIIHH ( 3JI6K T — 
rí2OCKon c  npHCTaBKofi "CTepeocKaH") 2  peHTreHOCTpyKTypHoro

P 0 ® 8 y P C - 2 ,0 , H3jiyneHHe C u K ^  , OTqauiBTpoBaHHoe lii í h j i b t p o m ). 
aP°nnn„il,0öP a 3P 0B onpeHejiHJDi $JioTapnoHHHM MeronoM c  t o h h o c t b i o  +0,001 r/ CM9 :

^aeMOCTB - B C00TB6TCTBHH C MeTOflOM, H3JIOS6HHHM ÆepryHOBOË A.A. H

S X L H-H- / ß/-
SîÿoKopIHiIX $H3ITqeCK2X MeTOflOB, HcnojiB3yeMHX jpiH H3yqemM CTpyrarypH KOjuiareHa, 
>Poc*n2p“ eHIie Hanum peHTreHocTpyKTypHHfi aHajm3 h pacTpoBaa sjierarpoiiHaa 
b JI*4iBi£»a* XapaKTepHHM npH3HaK0M pe ht reHorpaMMH KOjuiareHa apu cierne non

HBJiHeTCH Hajpraie Tgex hpko BHpaseHHux Kojiep c HHTep$epeHmioHHHM 
46$ Ä ™ THHM paccTOHHKSM ( d )  2 ,6 - 2 ,9 ;  4 . 3 4 , 6  n 1 0 -1 2 ,9  Aö. Ms m  » a  hh-  
. »b íox^^Wohhhx KOjiBHa (1 0 -1 2 ,9  h 2 ,8 -2 ,9 -Â ° )  -  KpHCTanjnreecKHe, a  ojmo ( 4 , 3 -

f l M n m i U A Q  n T T T T m O T n m  n m n  ------------------------------------  _  ___________ '  9

npeflCTasjieHHHe Ha pac. I, noKa3HBaioT, hto noBepxHocTB iuieHKH MPK 
ro n°PHGTyio CTpyKTypy. Ha peHTreHorpaMMe stoë rmeHKH Ha $oHe thkï>-

te?.TB6To.T?^eiIHIia 0T1IeTJIHB0 bhäho tojibko ÄBa HHTep$epeHHHOHHHX Kojiipa: y3Koe,
TpeTif’' ”“100 MejamocKocTHOMy paccToraoso 2 ,90  A°, h nmpoKoe -  4 ,43  A°. Ta 

o -^¡ewo L 5 HTep®eSeHIi:EOHHOe K0JIM ° • BCJieflCTBHe npeoÓJiaaaHHH aMopœHoË aacTH, 
0^eĤ S Jia° 0 ’ 'IT0 He BÖBBOJLHeT paCCHHTaTB MemJIOCKOCTHOe paCCTOHHHe.

6 P®HTreHorpaMMa <5PK, Tarase Kan a peHTreHorpaMMa TKT umbst tph
^ Ta&TrJÎHTeP$apeHIOIOHHIiX KOJIBHa. MesmiOCKOCTHUe DaCCTOfmWCT wo-rn-nuY nraraorrouv

-*a „ -wouiTr.» ___ ■ ■ * v ------ , —  oopaooTaHHOM Kojuiare-
Ö O J Iim o e  K O J iK H e c T B o  C B O Ö O Ä H H X  K a p ö O K C iu iB H H X  r p y i m .  P B e j n n e H H e  h h c -  

^Oo r p y i m  B H 3 H B a e T  f lo n o jn n iT e jiB H y io  r i m p a T a m a o  h  ö o jie e  n p o H H o e  c B H 3 U B a —
00a S e iynopim°^eHHocTB cTpyrarypu KOjuiareHa yMeHBinaeTCH. PepMeHTaTHB- 
Xajf n™Tf He BU3HBaeT MeHBinoe paspuxjieHiie MOJienyjiapHoM cTpyKTypu KOJuiarena, 

°Ö+nS°Bnaa P̂WöHTaTHBHoß oÓpaóoTKe b nepByx) oHepê B OTmeiuiHjoTCH TejionenTHHH, 
^ u3°M w*S2ÍípajII,HaH qacTB CTPyKTypu MaKpoMOJieKyjM ocTaeTCH Heii3MeHHoß. Tarara

« E H s e T S j u c i B y e T  o  ö o jie e  3 H a ^ i T s j n .H H X  i 3» e H e m i -
» Ä 5™  STS S ^ Ä noBK ™  S ^ pL L 2 « 2 “ ! „ ^ ” ? Í S S P io»mro ixrär^no cpaBHeHHK) c prix h o óojLee Ójra3Koü CTpvKTypHoñ

Xtg K CTPyKType TK. BBeneHHe b  ÏÏPK HyÖHTejia npHBOjpT k 00pa30BaHHK)
ihKUX KOBajieHTHHX CBH38H b cTpyKType KOjuiareHa, hto BH3HBaeT noBume- 

ynopjmoHeHHocTH h ymioTHeHze CTpyKTypu hjighkh h noHEJieraie Ha
V.'





feeno rpaM M e hbtko aapaateHHoä KpacTammecKofi EHTepffiepeHmm, coorBeTCTsynmeä 
«̂OCKOCTHOMy paCCTOHHHD 1 2 ,7 5  Aö (p ac . 2 ) .

i. , . Tatarata
MesnaocKOCTHHe paocTOHHza ( d  ), w h o t h o c t b  h  n a p o n p o m m a e u o c T B

n o jr jrqeH H H i m ieHOK

»en QjieHKH M eam nocKocTH H e paccTO H H ZH , A n jIO TH O C Tt, Ilapon pO H H -

TK

HPK

Mq

S f *  ÄyÖHTejn>
n *  + ^ H T e j n ,

+ Mq 
^  + Mq

+ Mq + nyÖHTejrb

d 1 d 2 d 3 d 4

r/cM8 HaeMoc 
s a  24

r / a »

2 ,9 4 4 ,1 6 I I ,  16 1 ,3 3 3

2 ,9 0 4 ,4 3 1 ,3 4 1 6 ,4 0

2 ,9 0 4 ,4 5 1 2 ,7 5 1 ,3 2 7 6 ,6 0

4 ,3 0 6 ,7 5 1 2 ,2 6 1 ,2 8 6 6 ,4 7

4 ,1 6 6 ,8 4 1 1 ,4 6 1 ,2 9 1 5 ,6 8

2 ,8 9 4 ,4 0 1 2 ,7 5 1 ,3 3 3 5 ,7 4

2 ,9 0 4 ,2 3 6 ,8 5 1 2 ,7 5 1 ,3 0 7 5 ,5 0
2 ,8 4 4 ,1 2 6 ,8 9 1 ,3 3 8 5 ,1 3

2 ,8 9 4 ,3 0 6 ,9 4 1 2 ,7 5 1 ,3 1 9 5 ,0 1

Ta s*£ l 82BaH5 e  MOTHjmejuumo su  b  KaBecTBe MOÄH$HnapyB®ero k o m h o h 6 h t í ' HPK z  4 P K  
0 'ea ^ o c o ö c T B y e T  aonojiHHTejiBHOMy CTpyKTypooôpasoBaHH» nanyqeHHoio cocTaBa, 
3SfiOBHo»H5 e ï ? Î bCTBy 2 T  ÄaHHHe. npHB6fleHHHe b  Taöjome. Oh o  oóycjiOBJieHo t o m , h t o  
^JtOBonS CTEyK T yPH °2 ejtHHKu e ä  MeTHJŒtejunmo3H asjiaeTCH aH r a r p o - D  -rjnjKosa, a  
*2.0 Æ 8 8 8 H 3 B Ö C T H 0 , BXOflHT B COCTaB MOJISKyjIH KOJUiaTOHa, CB H 3HBâHCB K 0B8JI8H T —  
ft 1 HORo 525KII0IITK^ HSM0 neiLHMH /IO/. np a paCCMOTpeHHH SJieKTPOHHOft MHKTXXbOTOrpa—
& npff*5. 0CTH 8T0® njteHKH, npencTaBJieHHoñ H a  pac. 3, e h ä h o , h t o  b b 6H 6h h 6 b  o o - 
aa ee nl!!91^ “ 3H He t o j œ b k o ynpoHHBST aneracy, h o  h  npHBomrr k  oopasoBaHH» 

“UBepiHOCTH OTH6TJIEBO BHflHMHX MHBCpOHeOJ^HOpOÄHOCTet.

-- '■ «n o  n pocTpaH O TB eH H ofl c T p yK T yp H  H BTH jiQ eJuxu iosH , n o jiy q a eM o fi n e ftc T B ze M  H a H a T -  
C î° îB »c r I^ 0 ï8 B 0 5 H H e  n eju aw iosH  M eT Z jD U o p zB a , n o K a s m a e T , h t o  M ezm io cK o cT H H e  p a c -  

H a p e H T re H o rp a u M a x  M eTH jm ejuow io3H  h  MSTHJmeju id jio sh  c  f lo ó a B J iem eM  n y ö H -  
^ O O jra íS ^ T IfieC K H  H e E3M6HHDTCH (T a t a H Q a ) .
° Qt t e ^ BaHHe H ajcM OjieKyjiapHoñ C TpyK TypH  KOJUiareHOBoft m iern cn , O T jn rro fi a s  c o c T a B a ,  
5°C T B a  e £ °  nPK, M eT H jm e ju u w o 8 y  h  n y ó m e ju .  (p H C . 4 ) ,  n o K a s u B a o T , h t o  n o B e p x -  
*  PJtem T »  i , y eH K g ö o z e e  y n o p a a o n e H a , n o  cpaB H eH zn  c  h c x o ä h o ö  m ieH K o fi ( p a c .  I )

“FK 0 M0TEJmejUHUIO3Ofi (pHC. 3), OÄHaKO MHKpOHeOÄHOpOflHOCTH, BH3B8H- 
~CTBH0M MeTHJinejUntUI03H, nOjraOCTBB COipaHHDTCH B 3TOÔ IUieHKe. PeHTreHO-

I) A B6 nOBOJIHHTeJÜ H H6 KpHC- 
ynopHKOHeHHOCTBB CTpyKTypH 

npoQeccaMH KpncTajumsamiH.
iortoeHHax B CTpyKType KOjmareHOBHX mieHOK, bh3B3hhhx BBenemieM MOÄH$mcHpy»- 

aQíSnuaB0K> n08B0JW6T CynHTB H3yH8HH0 HaponpOHHHaeiäOCTH / II/ . KHK CJiem reT Z3 
es ikT 1» BBeneHHe B H PK h  4>FK MoniKbmnrDvramx k c------------------------------------ ----> S f c R n i o  BBeggH H e B H PK  E $ P K  HOÄH$HnHpyDEHX KOMHOH0HTOB HpHBOÄHT K OÖmeity CHE— 

»  h naponpoHHnaeM OCTH h j i o h o k, n p a n e ii  c o B u e o T H o e  BBeneH H e m ö t m m e ju D -
ftSïcà jyoETtaH OH0HB p03KO y iieH B iaaeT  »t o t  n o K a s a T e jc .  e  naponpoHHijaeMocTB c h e - 

H nw ïL0 « 4 0  ÄO 5 ,0 1  r / Ä H ^ , BCJieaCTBHe 0Ö pa30BaH H fl KOBajieHTHHX M 0*nenH H X CBH - 
vL t o p q ^ ïyH K H H O H aJiBH H H H rpynnaiiH  KOJuareHa a  u o a n ^ u m p y v im x  k o m h o h 0h t o b . K p o -  
'• ¡e a t m o i^ B e n e in ie  ii0 Ä H $ H m ipy »D tK i k o m h o h 0h t o b  b  p a c T B o p a  K o ju a r e a a  c n o c o ö C T B y e T  

UHOTh o c t h  m ieHOK iT a Ö J n m a ).  î t o Taiare cBWTroTGjrT»nTBVfiT orí vnjrnTWAmra-  h j io t h o c t e  m ieH O K ( T a t a E c a ) , h t  o  T ara ré  C B iw Ô TejiB C TB yeT  o ö  ym iOTHeHHE 
>a K O J u areH a  s a  o h o t  o ö p a s o B a H a a  k o h o j ih h t e j ib h h x  k o b 8 ji0 h t h h x  c b h s b S . 
no jiyT ieH H iie  pesyjŒ BTaTH, m o e h o  c jaenaTB  b h b o ä  o  t o m , h t o  B B en eH E e b  n p n -  

f^ n oH e i^ ® 0  pacTB opeH H H E  K O jm areH  i io nn$HEEpyiuuiHX k o m h o h o h t o b  c n o c o ö C T B y e T  y n o -  
H ymtOTH0HHI) e r o  C T pyK T yp H . St O O0CTOHT0JIBCTBO O TKpH BaeT h o b h o  

ito S io  10,0 n y r a  EcnoEBSOBaHEH iiaeH K ooöp asyB m H X  cooT aB O B  H a o o h o b b  p a c T B O - 
4 f i Ï T aûBaI ’eH a  B a a o n 0® npoioinuieHHOCTH e  M enratHHe, b  h b c t h o c t h  , j m  nojayneHEH 

w ,O~ ra r H 0 HHH0CKEX 38IHHTHUX HOKßHTEfi H a M HCOIipOJtyKTai, HCKyCCTB0HHHX OÓO- 
^  c o c E c o K ,  p a n a  jtenedH H X  n p en ap aT O B .

j .  r 0Dfl ^  J lE T ep a T y p a

, B a tíno flH  0 . 0 . ,  P o jo B a n o B a  I I .M . e  n p .  C TpyKTypH O —iie x a H E H ec ra ie  
n «5 I)0 * y KTOBJ ^ CTBOP e 5 HH K O J u areH a . -  M aTepH a jm  X X I E ß p o n e flC K o ro  k o h -  

Fft HHCHofi ngoio ffiu ieH H O CTa, E ep H . 1 9 7 5 , o .  I 7 3 - I 7 7 .
v ï>Ac7.S rH0Ba H . * .  * EaojiOHH 0 . 0 .  H ccjie flO B aH H e c b o e c t b  n ponyK TO B  n p E H ym iT e jiB H o - 

T8op eH E a  K O J u a reH a . -  M . ,  CÓ . H a y r a .  T p yn o B  MBA h m . CKpHÖHHa, 1 9 8 1 , S ä P -
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6  - 9  COBEHUEHCTBOBAHME IIP0IIECCA IIP0H3B0JICTBA KOITÎEHblX KQJIEAC
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r.3.HxaMHJiaraBHjra. ropHäcKHfl MHCOKOMÖHHaT, ro p a , CCCP

Ü3B0CTHO, Tro nponecc npoHSBOjiCTBa KomeHHX a nojiyKomeHnx KOJióac coctoht 23 b 
H6 K0JIBKHX onepannñ: H3MejiBneHZH MHca, nparoTOBJieHM $apma, $opMOBamiH 
OÓOJIOHKH HJIH $OpMH, BapKH, KOEtHeHM, OXJiaameHHH H CymKH. IIpH 3T0M 0TM6H6H F*£ĵ  
HejxocTaTKOB - Óojn>maH jyniTejiBHOCTB nponeccoB TepMOOÖpaöOTKH, yiuioTHeHae no»er 
HOCTH óaTOHOB, Tan K&K TevmepaTypa BHenmero cjioh Burne BHyTpeHHero. HanpHMep 
pe3yjiBTaTH accjienoBaraiH KojiöacH Tuna "ynpaiiHCKoft" nepBoro copTa noKasana, a* 
TeMnepaTypa BHenmero cjioh ômia Ha I 0 - I 2 UC Bbnne BHyTpeHHero, a BjiaatHOCTB 00 
CTaBJBUia 40-42/2 bmscto 4 8 % ,  ycTaHOBJieHHHX TpeóoBamiHMH. KpoMe Toro, ô u m  y c irß'
HOBJI0HH paSJIHHHH B $H3HK0—XHMHH0CKOM COCTaB© TOTOBHX KOJióac: HO COflOpsaHH» v  
r a , ¡ffipa, öbjjlkob , 30jih . .  rrro*̂
B HacTOHmeil paôoTe npemipnHHTa nonuTKa bhoctz h3M0H0hhh b texhojiora re ckhe 
qecc npoH3BOHCTBa nojiyKoimeHHX KOJióac c hojibio ycKopenan npopecca, CTa 
h yjiyqmeHHH hx KanecTBeHHUX noKa3aTejieft. âjih kc ”T”T",r " 
peflejuMH BJiary -  BHcyniKBaHHeM HaBecKH npojyKTa 
30Jiy -  TepMHVeCKHM O3OJT0HH0M HpH 
XJIOpO$OpM-3TaHOJIOBOÜ CM6CBB ( 1 : 2 )  „ ________
M6HHHM 0npenejieHH6M Ö0JCKOB HpH HOMOIHH yKCyCHOKHCJIOrO HHHKa. Conep*aHH0 .  
ycTaHaBjmBajm ch0ktpo$ otom0TPHH0ckh no hbothoë peaKmra c peaKTZBOM Heccjiep 
HOCJI0 paajtojtóHHH oöpa3pa cejieHco^epxameft cepHoit khcjioth , çoe^axa -  cneKTpogs 
MeTpHHeCKH C MOJEHÔfleHOBaHaÂH0BHM pêaKTHBOM, a BKJnmeHHft KajDIfl, HaTpHH, KaJO>  ̂
Mar HEH H 3K0JI03a -  MOTOflOM HJiaMeHHOÄ aTOMHO-aifCOpöiniOHHOÄ CneKTpOM0TpiIH C Hc'

iïJIH KOHTPOJEBHHX H OniJTHHX HafleJ®1 ”
..^osyKTa lipa I05°C no hoctohhhoë Macĉ A 

rpn 450°C no nocTOHHHO» Maccu, jeep -  aKCTpaKD?“ .  
: : 2) b ç&HJtBTpyromea nejnrrejrBHoa BopoHKe c 
i noMonm yKcycHOKHCJioro miHKa. Conep*aHH0 oe#“*




