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Research on Forming of Thin-walled Parts Using Pulsed Laser Selective Melting

JIN Qiangqiang, ZHANG Jun, YUAN Zijun
(School of Electronic Science and Applied Physics, Hefei University of Technology, Hefei 230009, China)

Abstract: In order to improve the ability of selective laser melting (SLM) to directly form thin-walled parts, the effects of
forming process parameters such as pulse time, laser power, and scanning speed on single melt channels were discussed
through experiments. In the self-developed selective laser melting molding equipment, optimized pulsed laser is used to
form inclined thin-walled parts with different angles. The results show that reducing the pulse action time is beneficial to
improve the accuracy of thin-walled workpieces and reduce the effect of heat accumulation on thin-walled workpieces.
Pulsed laser can significantly improve the “bulge” problem when forming thin-walled mesh parts. Finally, the arc-shaped
thin-walled parts with a forming angle ranging from 0 to 90° are discussed, which provides a certain reference for SLM to

form arc-shaped workpieces at any angle.
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Fig.l Schematic diagram of temperature measurement system
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Cr Ni Cu  Mn Si Mo Nb C Fe
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Fig.2 The relationship between set power and output power
under different pulse action time
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Fig.3 Single channel width under different pulse process parameters
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Fig.4 Single melt channel morphology formed under different pulse parameters (the best melt channel under each parameter)
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Fig.5 The change of the parts surface temperature with the number of layers under the action of continuous laser and pulse laser
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Fig.6 The principle of slicing thin-walled parts with equal inclination and solid parts
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Fig.8 Slicing principle and solid workpiece of curved thin-walled parts
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Fig.8 Simulation of shrinkage porosity and shrinkage hole and elimination of spindle box casting
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