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Selective laser melting of CuP alloy powder

CHENG Da-wei, YANG Yong-qiang , WANG Chi-lin ,WU Wei-hui
(Tnstitute of Mechanical Engineering,South China University of Technology , Guangzhou 510641, China)

Abstract: For the sake of directly fabricating metal parts by means of selective laser melting, experimental study about rapid
manufacturing metal parts from CuP powder with average particle size of 75um were carried out on Dimetal 240 equipped with a
200W CW Nd:YAG laser, laser power 103W ~ 117W , scanning speed 0. 25m/s ~0.41m/s( inner) ,0. 15m/s ( frame ) , powder
thickness 0. 2mm. The scanning electron microscope ( SEM) and the metalloscope were used to analyze the microstructure of the
sample. The results show that a complete metallurgical honding is obtained after selective laser melting process and the density
reaches 90% . The intra-layer wicrostructure is slender arborescent crystalwhile microstruciure between layers is small isometric

crystal. Therefore, it is feasible to directly manufacture metal parts by means of selective laser melting under appropriate

parameters.
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Table 1 The composition of CuP powder

element Ni P Sn Cu

mass fraction 0.01 0. 065 0.08

residue
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Fig. ! Diagrammalic sketch of SLM equipment
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Fig.2 Selective laser melted sample
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Fig. 3 Width with and without powder layer for single scanning
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Fig.4 Cross-section of SLM sample
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Fig.5 Cross-section microstructure of SLM sample
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Fig. 6 lsomelric crystal of melied/melied melal tip
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Table 2 EDX analysis result for SLM sample

elements mass fraction alomicity fraction
O(k) 0. 0041 0.0159
P(k) 0. 0401 0.0810
Ni( k) 0.0265 0.0282
Culk) 0.8411 0.8283
Sn(L) 0.0883 0.0466

lotal | 1
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Fig.8 Microsiructure of melted pool
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