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Fig. 2 Metallographic structure of copper alloy side under different vibration frequencies
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Influence of Vibration on Solidification Structure of Copper-Steel Bimetal
Melt-Cast Composite

YANG Shi-hao, YIN Yan-guo, FANG Xiao-liang, LI zhi-ming
(Institute of Tribology, Hefei University of Technology, Hefei 230009, Anhui, China)

Abstract:

By applying mechanical vibration to the casting during the cooling process of the copper-steel bimetal melt-
cast process, the influence of the vibration frequency on the solidification structure of the copper alloy and
the joint surface of the copper-steel bimetal under the condition of 0.2 mm amplitude was studied. The results
show that applying mechanical vibration with an amplitude of 0.2 mm and a frequency of 40 Hz during
the cooling stage of the casting can effectively refine the solidified structure of the copper alloy side, the
Brinell hardness and structure uniformity are significantly improved, and the grain size of the copper alloy
is reduced and transformed from dendrite to equiaxed crystals, segregation and aggregation of lead elements
are significantly improved, and pores and micro-shrinkage are effectively eliminated.A metallurgical bond is
formed between the copper alloy and the steel matrix, and the shear fracture modes both without vibration and
after vibration are mixed. After vibration, the shear strength decreases due to the change in the distribution of
0-+0 hard and brittle phases.

Key words:
copper-steel bimetal; melt-cast; mechanical vibration; microstructure; interfacial bonding
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