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Effect of Sn Addition on Corrosion Behavior of Zr-1.0Nb-xSn Alloy System
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Abstract

To investigate the corrosion behavior of Zr~1.0Nb-xSn (x=1.0, 1.5, 2.0 and 2.5wt.%) alloy system, the cor-

rosion tests of Zr-1.0Nb-xSn alloys were carried out in steam at 400°C for 125 days and in 70ppm LiQH solution at 360

C for 180 days. The matrix microstructures of the test specimens were analyzed using TEM and the oxide structures

on the test specimens were analyzed using XRD. It was found from the analyses that the more Sn content the alloy

had, the faster it was corroded and with the increase of Sn content in the alloy the fraction of t- ZrQ, to m- ZrQ, was

decreased. It was also found that the alloys having more Sn showed more dislocation density than those having less.
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Table 1. The chemical composition of Zr- 1.0Nb-xSn alloy
system

Alloys Nb(wt.%) Added Sn(wt.%)
Zr-1.0Nb-1.0Sn 1.01 0.97
Zr-10Nb-1.58n 1.02 1.53
Zr-1.0Nb-2.0Sn 1.01 | 1.96
Zr-1.0Nb-2.55n 0.97 2.52
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Fig. 1. Flow for manufacturing the specimens
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Fig. 2. The corrosion characteristics of Zr-1.0Nb-xSn (x=1.0,
1.5, 2.0, 2.5) alloy system in 400C steam: (a) corrosion behavior,
(b) Sn effect on corrosion when exposed for 125 days
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Fig. 3. The corrosion characteristics of of Zr-1.0Nb-xSn (x =
1.0, 1.5, 2.0, 2.5) alloy system in 70ppm LiOH solution at 360C:
(a) corrosion behavior, (b) Sn effect on corrosion when exposed
for 180 days

2 ¥4 AFE SnAvlF Frbek §A A AFgel A
sty & 5 glot

3.2 Lrsjak pha

Fig. 2(a) ol vjeld vle} zbo] Sng 2.0wt% ol A7}
g gt AL 125 BAx)3 At Zkzhal wla)gato)
wtgstiel. oje Abslel B Wl ot Zlo® &
e}, Zircaloy-2¢} Zircaloy-4322 7% Sn #7=ks
Z7HA 718 Ao F BAlEr ) S718tH Zr0,9] Aol t-
ZrOA 2 2RE m-7r0, 4o 2 Welsly m-7r0; 4+
kA Ao A o] A Ao AAE] Helxls
Ao 2 &3x 9o dubdo g Zryw AtsEE AMS
ohs} F4r9] Al Alolel] & oFS-S-o] W AYEt T AbstRb
R ZpE P QAEHo| 2HE3tA et Zre] Akt
st Zr0. 5 A= Pi lhng—Bedworth ratio’} 1.56¢]

(e

SHe Ao s oA it o
%L:L_,] t— ZI’Oz*]’ A]-;)(ULO m-
A Usly Zratdd L ¢t&
238G 71517] wiol B4 Mol & B34 Wo R Ir
oz Basfe] gle} Y aep] F

rd AEEE m-2r0, Aol digk t-
wstE He] F Al RAlLE g

zlo)l2 &8 2 9l Fig. 4= Zr-1.0Nb-xSn¥+ (x
=1.0, 1,5, 2.5) 2 m-Zr0, Aol gk t-Zr0, 4o &

5 : Z2r-1.0Nb-xSn @39

PAAF) Y SnBohe) 3% 371

150

t- ZrO Fracuon to m- ZrO |n Earlv Corrosion
versus We|thl Gain of Soecumeﬁs after 125 Davs

1 | ~#—steamizs |
—#— Lioh125

I
'
)
t
l

+-2r0,/m-Zr0,, %
Weight Gain, mg/dm2

60

14 16 18 20

Sn Content, wt. %

22

Fig. 4. T-ZrO, fraction to M- ZrQO; of the corrosion oxide having
about 30mg/dm?® in weight increase on Zr-1.0Nb-XSn alloys
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(a) Precipitates, X=1.0wt.%
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Fig. 5. TEM micrographs of Zr-1.0Nb-XSn (X=1.0, 1.5) alloys with EDS spectrum of a precipitate
on each alloy: (a) the analyzed one of precipitates on x=1.0wt.% alloy, (b) the analyzed one of pre-
cipitates on x= 1.5wt.% alloy, (c) EDS spectrum for the analyzed precipitate (A), and (d) EDS spec-

trum for the analyzed precipitate (B)
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(a) Precipitate, X=2.0wt.%

(b) Precipitate, X=2.5wt.%
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Fig. 6. TEM micrographs of Zr-1.0Nb-XSn (X=2.0, 2.5) alloys with EDS spectrum of a precipitate
on each alloy: (a) the analyzed one of precipitates on x=2.0wt.% alloy, (b) the analyzed one of pre-
cipitates on x=2.5wt.% alloy, (c) EDS spectrum for the analyzed precipitate (C), and (d) EDS spec-

trum for the analyzed precipitate (D)
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