35 1 Voal.35,No. 1
2001 1 Atomic Energy Science and Technology Jan. 2001
:1000-6931(2001) 01-0015-05
UsSio- Al
( 610041)
UszS-Al
:TL352.275;TL2717 .91 A
, 20 (RERTR)
U3zS-Al [1.2] s
1
5
1.1
[3]
1 ) 1
1.2 (4
:2000-03-20;

(19629 ,



16 35
1.3 (5]
(FDX) ,
,FDX \ ,FDX
1.4 tel
,U3S Al
y U3A|7Sz
( )
USQZ'AI , U3g2'A|
1.5
[7]:
_ 1p
0= (1)
P 0T 0
, , Hook
€4 =']é[ox-v(0y+oz)] (2)
€y :'Jé[cy-v(oz+ox)] (3)
€, :'Jé[cz-v(ox+0y)] (4)
O x Uy O, 3 €x¢€ y €,
i E

8]



1 :UgSz'Al

17

&= cP"exp(ci Pexp(- EJ kT)dt

r(t)

r (0)

i C1

; Ec

dr(t/r(t) = (1-v) dEl + cPexp(c F - EdJ kT)dt

UsSAl

(9]

,UsS»
<FDX ),

: ( > FDX

),

FDX

3.3x10 m®

(%)
(6)

(7)

(8)

(9)

(10)



18 35

45 % ) 120F ‘e
]
1 100 L
y é ao | o
1 w =
5.5x10 m® | a
40 -
L ’ 20}
14 % : : 0 2z 4 § 8 10 12 14 16
, 10" REEH /m™
’ 1
' Fg.1 Comparison of irradiation sweling
between caculated and experimenta data
e —45 %;
3 0—33 %; m—14 %
1) ,
2) ,
3) 1
4) 1 1

[1]

[2]

[3]

[4]
[5]

[6]

[7]

Rest J. The DART Digersdon Anayds Research Tool : A Mechanistic Modd for Predicting Fssornrproduct-
induced Swelling of Aluminum Digperson Fuds: ANL-95/36[ R]. USA: ANL , 1995.
Rest J, Snelgrove JL , Hofman .. DART Modd for Therma Conductivity of U3S, Aluminum Digperson
Fud : ANL-MSD/ CP-84938[ R]. USA: ANL , 1995.
White DW , Beard AP, WillisAH. Irradiation Behavior of Diperson Fuds: KAPL-1909[ R]. USA : Cenerd
Hectric Company , 1957.
(  )[M]. : ,1983.295 387.

Rest J, Hofman G.. Dynamicsof Irradiatiorrinduced Grain Subdividon and Swellingin Uz S, and UO, Fuds
[J]. I Nud Mater , 1994, 210: 187 202.
Hofman Q. , Rest J, SndgroveJL , et d. AluminumU3S; Interdiffuson and Its Inplicationsfor the Perfor-
mance of Highly Loaded Fuel Operating at Higher Temperatures and Fisson Rates: CONF 9610205 5[ R].
USA :ANL , 1996.

AC. [M]. : ,1986.165 166.



1 :UgSz'Al 19

[8] . [M]. : ,1994.193 205.
[9] Cahn RW, Haasen P, Kramer EJ. Materids Stience and Techrology , Vol 10A[M]. New York: Stence
Press, 1994. 97 109.

Sudy on the Irradiation Swelling of UsSi- Al Dispersion Fuel

XIN G Zhong-hu, YIN G Shi-hao
( Key Lab of Nuclear Fued and Material , Nuclear Power Institute of China, Chengdu 610041, China)

Abgtract : The dominant modeling mechanisms on irradiation swelling of U3;S,-Al digerson fue
are introduced. The core of digergon fuel islooked to as micro-fuel eementsof continuous ma
trix. The formation processesof gas bubblesin the fuel phase are described through the behavior
mechanismsof fisson gases. The swelling in the fud phase causes the interaction between fue
particles and metal matrix , and the metal matrix can restrain the irradiation swelling of fuel parti-
cles. The developed code can predict irradiation-swelling va ues according to the parametersof fuel
elements and irradiation conditions, and the predicted val ues are in agreement with the measured
results.
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