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Tab. 1 SLM process parameters of CuSn10 alloy
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Fig. 1 SLM CuSn10 alloy sample, in-situ tensile sample and their engineering drawing
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Tab. 2 Scan parameters of micro-CT
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Fig. 2 CuSn10 alloy in-situ micro CT tensile force-displacement curve
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Fig. 3 Two-dimensional micro-CT slices in SLM CuSn10 alloy in-situ tensile sample
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Fig. 4 Fracture morphologies of SLM-prepared CuSn10 alloy in-situ tensile sample
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Fig. 5 Three dimensional distributions of pores and cracks in SLM-prepared CuSn10 alloy in-situ tensile sample
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In-Situ Micro-CT Study on the Fracture Mechanism of CuSn10 Alloy
Prepared by Selective Laser Melting

JIN Wen-zhong"?, CAO Yong-ging"? ZUO Han-song"
(1. Henan Key Laboratory of Green Building Materials Manufacturing and Intelligent Equipment, Luoyang Institute of Science and
Technology, Luoyang 471023, Henan, China; 2. Henan Key Laboratory of Special Protective Materials, Luoyang 471000, Henan, China)

Abstract:

The CuSn10 alloy samples were prepared using selective laser melting (SLM) additive manufacturing
technology. In-situ tensile tests at room temperature were conducted using a micro-CT in-situ 4D mechanical
platform. The fracture morphologies of the tensile samples were observed using a scanning electron
microscope (SEM), and the fracture mechanism of the SLM-prepared CuSn10 alloy samples under room
temperature in-situ tensile conditions was investigated. The results showed that both spherical and irregular
crescent-shaped pores were present in the tensile samples. During the in-situ tensile process at room
temperature, the internal pores of the tensile specimen were elongated and the porosity gradually increased.
Cracks originated from the bottom of a notch on one side of the tensile sample and then expanded to the entire
cross-sectional area. The fracture mode was characterized as macro-brittle microporous fracture, with the
fracture surface exhibiting an uneven three-dimensional morphology structure.
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