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Table 1 Main chemical composition of experimental materials W /%
g Cu Sn Pb c Si Mn S P Fe Ni
455K <025 — — 042~05 0.17-0.37 0.5~0.8 <0.035 <0035 HiE <025
CuPb15Sn7 76 73 1438 — — <0.2 <0.01 <0.2 <02 178
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Fig. 1 Schematic diagram of copper-steel sample assembly
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Fig. 2 Schematic diagram of tensile specimen and fixture
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Fig. 3 Morphologies of interface and copper alloy area in composite sample ( held at 1 000 °C for 10 min )
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Fig. 4 Interface combination morphologies of composite samples under
different holding temperatures ( holding for 5 minutes )
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Table 2 Tensile breaking strength of samples under
different holding temperatures

ARG PRI/ C PTG 2/ MPa
1 1000 171
2 160
3 1015 194
4 214
5 1030 162
6 143

(a) 1000 <
E5 FRFRIBRENFRESESHE (RIRRIE0)
Fig. 5 Interface morphologies of composite samples under different holding temperatures ( zero holding time )
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Fig. 6 Microstructure morphology of copper alloy area of composite samples with different holding time (at 1 000 °C )
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Fig. 7 Interfaces combination and structure morphologies of composite samples with different holding time ( at 1 015 °C )
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Fig. 8 Morphology of copper alloy area under different cooling rates ( held at 1 015 °C for 5 min )
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Fig. 9 Microstructure of 45 steel under different cooling rates ( held at 1 015 °C. for 5 min )
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Effects of Fusion-Casting Process Parameters on Microstructure and
Properties of Copper-Steel Bimetallic Layered Composites

REN Bing-bing', WANG Yuan-long®, ZHANG Ji-xian', SUIl Da-shan®, GUO Zhi-min', HU
Guang-hong®, YANG Xiao-lin', LUO Chang-zeng'
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Abstract:

The fusion-casting process was employed to prepare the high-lead bronze alloy CuPb15Sn7/45 steel bimetallic
laminated composite. The effects of the process parameters such as heating condition and cooling rate on the
microstructure and properties of copper-steel composite were investigated. The experimental results indicate
that the copper-steel interface has excellent metallurgical bonding properties, and the tensile fracture strength
of the interface reaches 200 MPa when the furnace loading temperature is 900 °C , the holding temperature
is 1 015 °C , the holding time is 5 min, and the nitrogen cooling is adopted. The distribution of lead particles
in the copper alloy region is relatively uniform, and the lead element burning loss is less than 1%. The
microstructure and grain size distribution of the steel matrix are also reasonable. It demonstrates the fusion-
casting process could prepare high quality copper-steel bimetallic composite.
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fusion-casting process; high-lead bronze alloy; 45 steel; bimetal; layered composite
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