
           2009.   3

6

 621.039.531: 621.78: 620.187.3

12 18 10
)

12 18 10 - -350, 
 450-1050 .

  -
-
-

 [1-2].
-

, -
-

. -
, 

.
.
-

 12 18 10 , 
-

 ( ) -19 -350 -
 «+160 » 

.). -
: 55.4 , 113 10-8  370 .

-
 1 -

anT  450  
1050 . 

-0.62/16. 
-

  
 ( ) (

 JEM-100CX). -

12 18 10     
  .

-
. -

«+160 » ( .1 ) 
, , 

,  ( -
), 

»,  ( -
).

.1 ).

 550  ( .2 ). -

anT ,  550 , -
 850 . 

-
, -

450 . -
, -

 (  850 ). -

anT : 550-650 . -
, 

anT : 850-1050 , 
-

anT =
1000 . -

 2.1%. , 
 12 18 10 , -

, -

anT : , -
-214(1)  «+75 »

(12.6  318 ) -
 0.26%  (1 )

 650 .



7

100 

.1.  12 18 10 ,  55.4 ,  ( ) 
 450 ), 550 ), 650 ), 850 )  1050 ).  100000.

300 400 500 600 700 800 900 1000 1100
0

2

4

6

8

0

10

20

30

40

0,0

0,5

1,0

1,5

2,0

2,5

, 

S, %

, 1
021

-3

,

.2  ( ),    ( )

400 600 800 1000
0

2

4

6

8

10

12

14

400 600 800 1000
0

5

10

15

20

25

30

35

40

0

2

4

6

8

, 1
021

-3

,

, 

, 1
014

-2



           2009.   3

8

, 
, 

12 18 10 , , 
 ( .4 ) 

anT . 
-

 450 ,  –  550 ,
 –  650 .   « -

» 
-

anT . .2 ,
-
-

, , , -

. -
 450-

550
, 

. -
, , 
.  550  650

 5 . -

. -

, anT
 ( -

) 

. , -
-
-

: -
 - -

, -
-

. ,

anT  450-
650 . -

, ,
 650 , -

.  850 -
, -

, 
-

.  [3]  12 18 10
, -

 360-
600 ,  G-  – 

 A6M16X7,  A-Ti,
Cr, Mn; M- Ni, Fe; X- Si,B,C. 
850 , , -

-
 G- . , -

12 18  [4], 

anT : 850-
1050  M(C,N) 

23 6, -

. anT -
, -

, 
.

12 18 10  ( ) -
,  450-650 -

-

, anT  650 -
-

, -
 1050 .

 12 18 10 -
 450-

1050
. -

 55.4
370 -

, , , -
. -

, -

, anT  >  650  - 
, -

-

. , -
, ,



9

 – -
 450-650 . -

anT
,  ( -

) . , -
 2.1%, -

 450 ,

anT - -
. 

 ~1000 .
, 

,  « -
»  ( -

) .

1. Nikolaeva A.V., Nikolaev Yu.A. and Kevorkyan Yu.R.
Restoration of Mechanical Properties of Irradiated Steel
by Thermal Annealing //Atomic Energy. 2001. V.90. N 6.
P. 475-479.

2. Cole, J.I., Allen T.R. Microstructural changes induced
by post-irradiation annealing of neutron-irradiated austenitic
stainless steels // J. Nucl.Mater. 2000. V. 283-287. P.329-333.

3. ., . -
-

. : , 2006. 375 .
4. ., ., . -

-
 12 18 ,  5  // .

2007. .103. 3. .294-302.

 450-1050
i   -

350 -
 – 12 18 10 i -

i i 

.

Summary

The microstructure changes in 12Cr18Ni10Ti austenitic
steel – the material of a spent fuel assembly shroud of the BN-
350 reactor – after a series of post-irradiation annealings in the
range of 450-1050oC were studied using the transmission electron
microscopy.
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