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Abstract

U-TRU-Zr metallic alloy is being considered as the fuel slug for the
proliferation resistance core of KALIMER. The radial fuel constituent migration
is a general phenomenon in the metallic alloys. This phenomenon may affect the
in-reactor performance of metallic fuel rods, such as melting temperature,
thermal conductivity, phase boundaries and eutectic melting of the fuel slug.
The constituent migration model adopted in this paper was based on the Ishida’s
model and Hofman’s theory. A subroutine program has been made and installed
into the MACSIS code to simulate constituent redistribution. The radial profile
of Zr redistribution was calculated for the ternary metallic fuel, and compared

with the measured data.



1960
3
2
1960
(Soret effect)
2 U-Zr
[4]
(quasi-binary)

2.

1980

, Zr

Pu

[5].

[1].

[2]

Thermotransport

[3]
U-Zr-(xPu)



1aT kac - ¥ 0C,

. =—-C, ———Di——-Dj 1
Q= =Dyt (1)
%o (Xz) - GCi (%) Cji (%)
- - DII Dl i 2
'[(1 ﬂQ '[ I '[i(xl) dC : ICJ(Xl) dCI ( )
3
1 3
Ishida 3
3
3 1
Pu , 3 tie line Pu
tie line
3
1 2 :

J% =D, [VCY +Q, xCY /(RT?)x VT]
Dy [VCy +Q) xCy /(RT?)x VT] 3)
C. : Zr concentration in the matrix phase

Cy : U concentration in the matrix phase

J# : Zr atomic current in the matrix phase
D : interdiffusion coefficients

Q,, : effective heat of Zr transport

Q, : effective heat of U transport
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