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Effects of Zn on Microstructure and Tribological Performance of Cu-Pb-Sn/Fe Bimetal
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(1. School of Materials Science and Engineering, North University of China, Taiyuan 030051; 2. Department of
Mechanical Engineering, Taiyuan Institute of Technology, Taiyuan 030013)

Abstract: The impact of Zn content on microstructure, mechanical properties, and tribological performance of Cu-Pb-
Sn/Fe bimetal prepared via liquid-solid composite casting was investigated to enhance the mechanical properties of Cu/
Fe bimetallic materials. The results indicate that the material exhibits desirable mechanical and antifriction properties
with Zn content of 1.3% , where the hardness and interfacial shear strength are 79.4 HB and 212.4 MPa, which are
increased by 12.5% and 28.7% , respectively, compared to those of Zn-free material. Under dry friction conditions,
the average friction coefficient and wear rate are 0.234 and 1.44>X<107° mm?®/(N + m), which are reduced by 26.4%
and 34.2% , respectively, compared with those of Zn-free material. Under oil-lubricated conditions, the average fric-
tion coefficient and wear rate are 0.074 and 2.18X107" mm?®/(N +« m), which are decreased by 36.8% and 37.3%,
respectively, compared to those of Zn-free material.
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Tab.1 Chemical composition of ZCuPb15Sn7 copper alloy %

G =
Sn Ph Zn P Ni Cu
1 7 15 0 <0.05 <2 Fs
2 7 15 0.3 <0.05 <2 A
3 7 15 0.7 <0.05 <2 FTa
4 7 15 1.3 <0.05 <2 FgTa
5 7 15 2 <0.05 <2 A

K2 WEMERCMoHEENZER S

Tab.2 Main chemical composition of 42CrMo steel matrix %

wy
Cr Mn C Si Mo p Fe
1.20 0.8 0.45 0.37 0.25 <0.03 A
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Fig.1 Schematic diagram of preparation process of Cu-Pb-Sn/
Fe bimetallic specimens
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Fig.4 Metallographic structure of Cu-Pb-Sn/Fe bimetallic interface with different Zn contents
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Fig.6 SEM images and EDS mapping of Cu-Pb-Sn/Fe bimetallic interface with 2% Zn content
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Fig.7 Statistics of Pb particle size and morphologies of antifriction copper layer in Cu-Pb-Sn/Fe bimetal with different Zn contents
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Fig.11 SEM images of worn trace of specimens under dry friction
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Fig.12 Surficial element mapping of specimens without Zn addition under dry friction condition
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Fig.13 Surficial element mapping of specimens with 1.3% Zn addition under dry friction condition
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Fig.14 Average friction coefficient and wear rate of antifriction

copper layers with different Zn contents under oil lubrication
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Fig.17 Surficial element mapping of specimens with 1.3% Zn under oil lubrication
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