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Densification mechanism of multr component Cur based metal powder
in selective laser sintering process
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Abstract: Selective laser sintering of a special multrcomponent Cu-based metal powder which consists of high-puri-
ty Cu, prealloyed CuSn and CuP was processed. The experimental results show that choosing suitable laser pro-
cessing parameters, especially laser power and scanning rate, can effectively control “balling” effect and curling de-
formation during laser sintering. The scanning electron microscope (SEM) and X-ray diffraction ( XRD) analyses
show that the bonding mechanism of this process is liquid phase sintering, during which the Cu powder with higher
melting point acts as the structure metal; while the CuSn powder with lower melting point acts as the binder. The
element phosphorus acts as fluxing agent to react with oxygen, preventing the Cu particles form oxidation. The in-
fluence of the content of binder in powder system on the densification and attendant microstructural features of the
sintered samples was investigated. It is found that with the increase of the binder content, the microstructures be-

come denser; however, an excess of binder results in “balling” phenomena, hence damaging the densification.
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