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Abstract: Vacuum casting technology was employed to fabricate pure copper ingots. The selection of raw material,
design of smelting and casting process was investigated to devise bottom pouring crucible and bottom pouring tech-
nique. A comparison was conducted between top pouring and bottom pouring processes in terms of impact on the qual-
ity of pure copper ingots by microstructure observation, mechanical property test, and tensile fracture scanning. The
results indicate that bottom pouring with a filter plate can effectively mitigate porosities in the ingot, and the as-cast
microstructure of optimized ingot exhibits enhanced uniformity with equiaxed grains in the central region. The tensile
strength and elongation of the pure copper is increased by 11.9% and 18.9% , respectively. Moreover, the quantities
and size of inclusions at fracture are significantly reduced, indicating enhanced castability performance for pure copper.
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Tab.l Chemical composition of impurities in A-pole copper (Cu
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Fig.1 Designed diagram of pouring mold and melting crucible
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Fig.2 Tooling diagram of bottom pouring process
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Fig.3 Sampling position of tensile specimen
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Fig.4 Dimension of tensile specimen
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Fig.5 Macro morphologies of outer surface of copper ingots pre-

pared by top and bottom pouring process
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Fig.6 Internal quality of copper ingots prepared by top and bot-

tom pouring process
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Fig.7 Internal structure of copper ingot prepared by top and bot-

tom pouring process
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Fig.8 Internal inclusions in copper ingots fabricated by top and

bottom pouring processes
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Fig.9 Stress-strain curves of copper specimens prepared by both
processes
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Tab.2 Mechanical properties of copper specimens prepared by

both processes
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Fig.10 Tensile fracture morphologies of copper specimens by both processes
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