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Optimization of intermediate annealing process for accumulative
roll bonding copper-graphite composites

LIU Jinping’, GUAN Lijun, WANG Yuxuan, SUN Ke, SUN Dewen, XUAN Yu’ang, YE Senliang
(Faculty of Materials Metallurgy and Chemistry, Jiangxi University of Science and Technology, Ganzhou 341000, Jiangxi, China)

Abstract: Copper-graphite composites prepared by traditional processes are prone to some defects, such as pores and
cracks. Copper-graphite composites were prepared using accumulative roll bonding technology and an intermediate
annealing process at different times. Their properties were characterized by XRD, SEM, EDS and other methods to
determine the best intermediate annealing process. The results show that the fluidity of the material is improved with
the increase in the number of intermediate annealing during the rolling process, which is beneficial for filling the
pores between graphite particles and the copper matrix. During the annealing process, the recrystallization of the
copper matrix occurs, which reduces the deformation resistance and the hardness, increases the relative density and
the electrical conductivity, and improves the friction and wear performance. When the number of intermediate
annealing decreases gradually, the wear amount of the composites increases gradually. Among them, the copper-
graphite composite prepared by one-step annealing has the best comprehensive performance, with its relative density,
electrical conductivity and friction coefficient reaching 97.9%, 94.5%IACS and 0.215, respectively.
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Fig. 1 Schematic diagram of accumulative roll-bonding process
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Fig.2 Scanning and energy spectrum of composite materials: (a) non—protective atmosphere annealing; (b) figure (a) mark

line scan; (c) protective atmosphere annealing; (d) figure (c) energy spectrum diagram at the identification point
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Fig.3 Rolling surface morphology of different intermediate annealing processes: (a) one—step annealing; (b) two—step

annealing; (c) three—step annealing; (d) no annealing
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Fig. 4 Different intermediate annealing process RD—TD surface macro morphology: (a) one—step annealing; (b) two—step

annealing; (c) three—step annealing; (d) no annealing
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(c) three—step annealing; (d) no annealing
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different intermediate annealing processes
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Fig.10 Two-dimensional wear scar morphology of samples

prepared by different intermediate annealing processes
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