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Analysis of Process Parameters and Defects in Selective Laser Melting

MA Dawei
(Structure and Stress Division, Shanghai Aircraft Design and Research Institute, Shanghai 201210, China)

Abstract: Selective laser melting (SLM) is a process of layer by layer accumulation. The structure is printed in the order of
single channel scanning (line), single layer scanning (surface) and block forming (bulk). There are many process parameters
involved, such as laser inherent parameters, scanning strategy parameters, support structure parameters, etc., and they are
mutually coupled. The quality of the parameters directly affects the final mechanical properties and dimensional accuracy of

the parts. In this paper, the parameters and defects in the forming process of SLM are systematically analyzed to provide an

overall research idea for the design and manufacturing of complex parts based on SLM.
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Fig.1 Basic patterns of surface scanning of selective laser
melting
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Fig.2 Island scanning(unidirectional)
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Fig.3 Random Island scanning
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Fig.4 Schematic rotation of adjacent islands
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Fig.5 Schematic island shift of each layer
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Fig.6 Schematic laser vector offset compensation
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Fig.7 Simplified illustration of typical islands
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Fig.8 Schematic laser boundary offset
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Fig.9 Irregular holes caused by insufficient energy intake
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Fig.10 Keyholes caused by high energy intake
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Fig.11 Schematic contour scanning
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Fig.12 Hanging slag appeared on typical over hang structure
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Fig.14 Support structure added to overhanging end
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