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Fig.1 Macro surface morphologies of Zircaloy-4 specimens
corroded at 500 ‘C/10.3 MPa in superheated steam after
different time exposure: () 1 h, (b) 3 h, (c) 7 h, (d) 15 h,
and (e) 30 h
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Fig.2 Mass gain versus exposure time of Zircaloy-4 specimens

corroded at 500 ‘C/10.3 MPa in superheated steam
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Fig.3 Poles of grain surface (a) and relationship between the oxide thickness and the grain surface orientations of the metal matrix (b) for
Zr-4 specimens corroded at 500 ‘C/10.3 MPa in superheated steam after 7 h exposure
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Fig.4 Sectional morphology of the oxide film formed on Zr-4 specimen corroded at 500 “C/10.3 MPa in superheated steam
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Fig.5 Poles of grain surface (a) and relationship between the oxide thickness and the grain surface orientations of the metal matrix (b) for

Zr-4 specimen corroded at 500 ‘C/10.3 MPa in superheated steam after 30 h exposure
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Fig.6 Location of the poles of grain surfaces selected for

measuring the oxide thickness
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Fig.7 Oxide thickness vs exposure time of several typical

orientation grains for Zircaloy-4 specimens corroded at

500 C in superheated steam
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Relationship between Nodular Corrosion Resistance and Grain Orientation of
Zircaloy-4 Alloy

Chen Chuanming™?, Zhou Bangxin®?, Xu Long"?, Gou Shaogiu*?, Huang Jiao"?, Zhang Jinlong™?, Yao Meiyi'?
(1. Institute of Materials, Shanghai University, Shanghai 200072, China)
(2. The Key Laboratory for Advanced Micro-Analysis, Shanghai University, Shanghai 200444, China)

Abstract: Zircaloy-4 coarse-grained specimens were corroded at 500 <C/10.3 MPa in superheated steam. The relationship between oxide
thickness and grain orientations of the specimens was investigated. The results indicate that the growth of the oxide films formed on the
Zircaloy-4 specimen shows remarkable anisotropic characteristics. The growth rate of the oxide films on the grain surfaces with the
orientation between prismatic plane of (1010) and (1120) is the fastest, and the nodular corrosion spots are first formed after 3 h exposure.
The grain surfaces with the orientation whose poles are located at the middle of inverse pole figure start to form nodular corrosion spots
for 30 h exposure gradually. The thinnest oxide layers are detected on the grain surfaces with the orientation nearby basal plane (0001),
and the nodular corrosion spots do not appear after 30 h exposure. Therefore, the nodular corrosion resistance of Zircaloy-4 is closely
related to the grain orientations when the distribution and the size of second phase particles, and the solid solution content of Fe and Cr
alloying elements in a-Zr matrix are at the same level.
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