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Integrating Scientific Research Experiments into the Teaching Practice of

Materials Forming and Control Engineering

Preparation and Analysis of

Bimetal Composite Material

Lu Biwang, Liang Changwang, Huang Yaoguang”
(Baise University, Baise 533000, China)

Abstract: A preparation experiment of gadolinium/copper functional composite material based on bimetallic solid-liquid fusion casting method was designed,
and modern material analysis techniques were used to observe and analyze the microstructure of gadolinium/copper interface bonding. By integrating the experiments
of research project into practical application and teaching, students can exercise their abilities in material preparation, forming and analysis, become familiar with the
reaction characteristics of rare-earth metal gadolinium and copper, master the use and analysis methods of fusion casting composite forming equipment, scanning
electron microscopy, and metallographic microscopy, obtain bimetallic functional composite materials with good bonding interfaces and their process parameters,
consolidate specialized knowledge, understand the forefront of science, cultivate the spirit of craftsmanship, enhance comprehensive application ability and scientific

literacy.
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Tab.l Physical parameters of materials

kL SHRAEB(W-mTK) B/ (kgm?®)  MS/C
4 10.6 7900 1313
kil 380 8960 1083
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Fig.1 Vacuum melting furnace with pouring platform
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Fig.2 Photos of fusion cast bonded samples and their
macroscopic structures of interface and transition layer: (a)
Schematic diagram of fusion casting sample, (b) the interfacial
layer of 1100 C sample, (c) the interfacial layer of 1200 ‘C
sample, (d) the interfacial layer of 1300 C sample, (e) the
interfacial layer of 1400 ‘C sample
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Fig.3 SEM photo and EDS analysis of the composite interface
and intermediate transition layer
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Tab.2 Element analysis result of Cu at each point

FAL Cu/wt.%
1 0
2 443
3 9.38
4 23.63
5 53.75
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