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Abstract

To investigate the effects of Nb content and annealing parameter on corrosion resistance
in Zr-Sn-Nb alloys, corrosion tests have been carried under 400 C steam and 360 C LiOH
water conditions. As the annealing parameter increased, the weight gain was rapidly decreased
in Zr-0.85n-0.INb and Zr-0.85n-0.2Nb alloys but increased in Zr-0.85n-0.4Nb and Zr-0.85n-
0.8Nb alloys in both corrosion conditions. As the Nb content increased, the weight gain
decreased up to 0.4 % Nb content and then slightly increased in content by more than 0.4 %.
The lower Nb-contained alloys (Zr-0.8Sn-0.INb and Zr-0.85n-0.2Nb alloys) was even more
sensitive to corrosion resistance by the annealing parameter than the higher Nb-contained
alloys (Zr-0.85n-0.4Nb and Zr-0.85n-0.8Nb). When the Zr-0.8Sn-0.4Nb and Zr-0.85n-0.8Nb
alloys were inversely annealed with the same annealing parameter, the effect of the annealing
parameter on corrosion showed the same trend as normal annealed specimens.
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Fig. 1 Corrosion behavior of Zr-Sn-Nb alloys at 400 °C;
(@) Zr-0.8Sn-0.1Nb  (b) Zr-0.8Sn-0.2Nb
(c) Zr-0.8Sn-0.4Nb  (d) Zr-0.8Sn-0.8Nb
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Fig. 2 Corrosion behavior of Zr-Sn-Nb alloys in 70 ppm Li"

at 360 °C; (a) Zr-0.8Sn-0.1Nb, (b) Zr-0.8Sn-0.1Nb,
(c) Zr-0.8Sn-0.4Nb, (d) Zr-0.8Sn-0.8Nb
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Fig. 3 Effects of annealing parameter on weight gain
of Zr-Sn-Nb alloys for 100 days at 400°C

360 80
@ ®
—0-2r-0.85n-0.1ND 2r-0.85n-0.4Nb
—O—2r-0.85n-0.2Nb —/—21-0.85n-0.8Nb
300 70
€ €
2 =
=2 >
E n g
c 0 = &0
© K %
o Q
£ £
= 2 v
o o
S o \ 2 s
\\ 8%
u]
120 40
10" 10" 10" 10" 10" 10"
SA (hrs) SA (hrs)

Fig. 4 Effects of annealing parameter on weight gain
of Zr-Sn-Nb alloys for 80 days at 360°C in 70
ppm Li" aqueous solution
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Fig. 5 Effects of Nb content on weight gain of

Zr-0.8Sn-xNb alloys for 100days at 400°C
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Fig. 6 Effects of Nb content on weight gain of
Zr-0.8Sn-xNb alloys for 80days at 360°C

in 70 ppm Li" aqueous solution
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Fig. 7 Corrosion behavior of Inverse annealed

Zr-Sn-Nb alloy at 400°C;
(a) Zr-0.8Sn-0.4Nb, (B) Zr-0.8Sn-0.8Nb
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Fig. 8 Corrosion behavior of inverse annealed

Zr-Sn-Nb alloys at 360°C in 70 ppm Li"
aqueous solution; (a) Zr-0.8Sn-0.4Nb,
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