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Development of Cu-Zn Alloys with Improved Stress Corrosion Cracking Resistance
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Abstract

Cu-Zn(-Sn) alloys are one of the most promising materials for automotive applications for their cost-effectiveness
compared to other Cu alloys. However, such alloys are also known to undergo stress corrosion cracking (SCC) espe-
cially in an ammonia atmosphere. In this study, the influence of manufacturing conditions on SCC resistance properties
of Cu-Zn(-Sn) alloys was investigated by examining the effect of rolling reduction ratio and grain size. Greater SCC
resistance was obtained with increasing reduction ratio or with decreasing grain size. Increasing reduction ratio caused
the grains to elongate and to have higher aspect ratio, which may have led the cracks to travel laterally along the grain
boundaries over a longer distance, thereby retarding inward propagation. In addition, electrochemical measurements
confirmed that anodic polarization curves differed between samples varying in reduction ratio, indicating influence on
dissolution behavior. EBSD analyses also revealed change in crystallographic orientation distribution with change in
reduction ratio, with higher reduction ratio leading to decrease in area fraction of <112> and increase of <110>. Thus,
the corrosion rate of {112} was likely to be faster than that of {110} obtained by higher reduction ratio, suggesting
that dissolution behavior may depend on the atomic density of crystallographic planes on the corroding surface. The
study showed that SCC resistance properties of Cu-Zn(-Sn) alloys can be improved through a rolling process with high

reduction ratio, without change of composition.
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(a, ¢, e, g) KAM maps and (b, d, f, h) IPF maps of Cu-Zn alloy with grain size of
7 um rolled with reduction ratio of (a, b) 0%, (¢, d) 25%, (e, f) 50%, (g, h) 75%.
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