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Zr-Si2 2804 gl A Siga War} Zrof ¥ AEA e ulX e di%& dolnr] 99 Si g 0.01-0.1wt. B2
zHs}ed Zr-Si 2494 ¥F& A=2s2 360°C, 2660psi E ¥91719] autoclaveoll 4 10005t 4 A¥E SA5ich. 0.01wt.
%, 0.05wt.% 9] Si Azt 7o FUdg Aspete] YYHRT, FASE Holw FAsHA eshch. 22, 0.1wt. %ol
£ 349 Aspete] AAET, 70Ul A FASE Holzl st gict. Si §aFo] 0.019014 0.1wt. % 2 F71E+E FAS7FES
F7kske Z%g B9k, Si Ak Wl upe Absiub7 o] wiste vieptA] ofghA, Abstete] A71H A @S 9% F
sdt. Zr-Si 294 ¥4l Si2 tetragonal 722 ZrSiZ HEFHen, Si GFo] F714,F HEE] 279} FoE el
718k, HEEe] 27)9 98§ F7b met 4459 short-circuit A3 WEol F-AF7kEe] Fr1tes A% v

Abstract Zr-Si binary alloys containing 0.01 to 0.1wt.%Si were prepared to investigate the effect of Si on the corro-
sion behavior of Zr. Corrosion test was performed in pure water at 360°C under a pressure of 2660psi for 100days. The
alloys containing 0.01wt.% and 0.05wt.%Si had the black and uniform oxide film and didn’t show the transition of cor-
rosion rate. However, the alloys containing 0.1wt.%Si had white oxide film and showed the trasition of corrosion rate at
70 days corrosion test. The weight gain increased with the increasing Si content from 0.01 to 0.1wt.%. The variation of
Si contents had no effect on changing the oxide structure but had significant effect on the electrical resistivity of
oxide. The electrical resistivity decreased with increasing Si content. The fraction of precipitates in the Zr-Si binary
alloys, identified as tetragonal Zr,S1, increased with increasing Si content. The increase of the volume fraction of pre-

cipitates is thought to be responsible for the increase of weight gain due to short circuit effect of precipitate.
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Fig. 1. Flow chart of the experimental procedure
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Fig. 2. Weight gain as a function of exposure time for Zr - Si
alloys

cAEY - FEAd - PAA

o734 1 Zre] BAIEA) vAe Sig I 515

120
100}

o

£

o

[l

E

& e

E

2

s 40
o . -
000 002 004 006 008 0.10

Si content(wt.%)

Fig. 3. Weight gain as a function of Si content for 100 days ex-
posure
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Fig. 4. Optical Microstructure of the Zr~Si specimens annealed for 1 hr at 700°C after cold rolling
(a) Pure Zr specimen (b) Zr-0.01wt.% Si specimen (c) Zr-0.05wt.% Si specimen (d) Zr-0.1wt.% Si specimen
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Fig. 5. SEM micrographs of second phase particles in Zr-Si
specimen before corrosion test (a) Zr-0.01Si specimen (b) Zr-0.
05Si specimen (c) Zr-0.1Si specimen
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79CNT a.BaKEY :w"/a- A EDRA
ELEMENT CPS AT9% WT.%
Si 373.982 34.119 13.752
Zr 1012.051 65.88¢ 86.248

Fig. 6. TEM micrographs, SAD patterns and EDS spectra of Zr-Si alloys (a) Bright field image of round p.p.t. (b) Dark field image of
round p.p.t. (c) SAD pattern of round p.p.t. (d) EDS spectra of second phase particle
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Table 1. Particle size and area fraction of precipitates with
varying Si content of Zr-Si alloy

Particle size Area fract
Specimens |Mean diameter | Max. diameter | . ract-
ion(%)
{1m) (4m)
Zr-0.01Si 0.12 0.22 1.33
Zr-0.05S5i 0.18 0.43 1.79
Zr-0.1Si 0.38 0.66 3.99
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Fig. 7. Dependence of electrical resistivity on Si content at 0.
0015Hz and 0.01Hz
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Fig. 8. Raman analysis of the oxide surface of Zr-Si specimen
after 50 days exposure
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