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Tab. 1 Chemical composition of the ZCuSb3Ni3Zn3Pb20P
copper-lead alloy Wg /%

Pb Zn Sh Ni P Cu
18.33 3.53 3.77 3.46 0.24 N
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Fig. 1 Schematic diagram and sampling locations of copper-lead alloy
ingot prepared by water-cooled copper mold casting
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Fig. 2 Simulation results of the copper-lead alloy ingot prepared by water-cooled copper mold casting during solidification process
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Fig. 3 XRD patterns of the samples from different positions of the
copper-lead alloy ingot
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Fig. 4 OM images of the samples from different positions of the copper-lead alloy ingot
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Tab. 2 EDS results of different phases in the samples from
different positions of the copper-lead alloy ingot

Wg /%
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Fig. 5 SEM images of the samples from different positions of the copper-lead alloy ingot
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Fig. 6 Brinell hardness of the samples from different positions of the
copper-lead alloy ingot
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Fig. 7 Friction coefficient of the samples from different positions of the
copper-lead alloy ingot
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Fig. 8 Cross-sectional profile and specific wear rate of wear tracks on the samples from different positions of the copper-lead alloy ingot
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Effect of Water-Cooled Copper Mold Casting on Microstructure and
Friction-Wear Properties of Copper-Lead Alloy

QIE Ju-hong', JIA Li*, XU Chao-jun®, XIE Feng", LIU Xue', YANG Li-xin', LIU Xiao-hui’, WANG Shuai-xing®
(1. AECC Xi'an Power Control Technology Corporation, Xi'an 710077, Shaanxi, China; 2. School of Materials Science and Engineering,
Nanchang Hangkong University, Nanchang 330063, Jiangxi, China)

Abstract:

ZCuSh3Ni3Zn3Pb20P copper-lead alloy was casted using water-cooled copper molds. The microstructure,
hardness, and tribological properties at different positions of the ingot were studied. The results showed
that no significant specific gravity segregation was observed, but differences in cooling rates caused uneven
microstructure and mechanical properties. In the lower ingot, finely dispersed Pb-rich phases between
dendrites resulted in higher hardness (HB76.4) but poor wear resistance (specific wear rate:
81.978x10°mm® - N* - m™) due to insufficient lubrication. In the upper ingot, coarse spherical Pb-rich
phases formed a stable lubricating film, leading to lower hardness (*RHB67.9) but superior wear resistance
(specific wear rate: 4.281x10° mm® - N - m™), with a more stable friction coefficient.

Key words:
copper-lead alloy; water-cooled copper mold casting; microstructure; tribological property
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