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Bl 1 28441 SEM fl TEM 4
Fig.1 SEM (a) and TEM (b) images of Zr-1.0Fe-0.2Cu alloy
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K2 Zr-1.0Fe-0.2Cu &4 TEM %5 SAED 7 #t
Fig.2 TEM images (a, b) and SAED patterns (a;, by) of Zr-1.0Fe-0.2Cu alloy

£ 1 [E2H Zr-1.0Fe-0.2Cu &£ 185 X1 % — 1849
EDS 5 #r 45 5R
Table 1 EDS results of second phase of Zr-1.0Fe-0.2Cu alloy
of each area marked in Fig.2 (at%)

Area Zr Fe Cu Cr
1 79.10 18.02 2.88 -
2 81.10 16.43 2.47 -
3 99.69 0.16 0.15 -
4 79.33 17.54 3.13 -
5 75.34 17.12 7.06 0.48
6 74.44 18.13 6.76 0.66
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Fig.3 Curves of mass gain vs exposure time of Zr-1.0Fe-0.2Cu
alloy, Zr-1.0Fe alloy and Zr-4 remelted alloy in 400 C
/10.3 MPa superheated steam
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Kl 4 230G 40 IE T 1 HAADF 4
Fig4 HAADF image of the cross-section morphology of the
oxide film formed on Zr-1.0Fe-0.2Cu alloy after exposure

test for 14 d
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K5 Zr-1.0Fe-0.2Cu &% L/ HAADF 4 5703 EDS M4
Fig.5 HAADF image of oxide film of Zr-1.0Fe-0.2Cu alloy (a); EDS element mapping of Fe (b) and Cu (c)
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: e
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Amorphous

Bl 6 Zr-1.0Fe-0.2Cu {54z O/M ST 4L —4H HRTEM J% FFT
Fig.6 TEM image of the second phase at the O/M interface of Zr-1.0Fe-0.2Cu alloy (a); HRTEM images corresponding to the position 1

and 2 in Fig.6a (b, c); FFT patterns corresponding to the region D, E and F in Fig.6b, 6¢ (d~f)
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TR R AL . B Tbs Te 435 B Ta R IX I G
H [ FFT 7315 . G XIFEFr 52 43 # ml LA e 2 DY
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Fig.7 HRTEM images of the oxide of Zr;Fe phase with about 300 nm (a) and 800 nm (d) away from O/M interface; FFT

patterns corresponding to the region G (b) and H (c) in Fig.7a; FFT patterns corresponding to the region I (e) and

J (f) in Fig.7d; EDS line scanning along the arrow in Fig.7d (g) for the second phase in the oxide film of Zr-1.0Fe-

0.2Cu alloy
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Corrosion Behavior of Zr-1.0Fe-0.2Cu Alloy in 400 °C/10.3 MPa Steam

Peng Liting, Li Qiang, Lian Aojie, Zhang Ge, Peng Jianchao, Li Yifeng, Liang Xue, Yao Meiyi
(Laboratory for Microstructures, Shanghai University, Shanghai 200444, China)

Abstract: High purity zirconium was used as the base material to fabricate Zr-1.0Fe-0.2Cu alloy. The microstructure and corrosion
behavior in 400 °C/10.3 MPa superheated steam of this alloy were investigated using SEM and TEM. The results show that the Zr;Fe phase
with orthogonal center structure is the typical second phase in the Zr-1.0Fe-0.2Cu alloy. Cu is prone to segregate to the Zr;Fe phase, rather
than to form Zr,Cu phase. The addition of Cu element can refine the Zr;Fe phase in the alloy. When the Zr-1.0Fe-0.2Cu alloy was exposed
to the superheated steam for 100 d, its corrosion resistance is better than that of Zr-1.0Fe alloy and Zr-4 remelting alloy, which indicates
that adding a small amount of Cu element is beneficial. In the oxidation process, Cu-containing Zr;Fe phase is oxidized behind the a-Zr
matrix and thus surrounded by the oxide film. As the oxidation progresses, Zr in the second phase is oxidized into tetragonal zirconia. Fe is
oxidized into Fe;O4 phase with monoclinic structure. Furthermore, the original aggregation state of Cu and Fe in the Zr;Fe phase has
disappeared due to the diffusion and oxidation in the oxide film of these elements.

Key words: zirconium alloy; second phase particles; corrosion behavior; microstructure

Corresponding author: Li Qiang, Ph. D., Researcher, Laboratory for Microstructures, Shanghai University, Shanghai 200444, P. R. China,
Tel: 0086-21-66133961, E-mail: ligiang@shu.edu.cn



