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Fig.1 SEM images of the surface morphologies of SLMed parts embedded with spattering particles: (a-b) SLMed CoCr alloy using new
powder and (c-d) SLMed CoCr alloy using old powder (used for 6 times)!*¥
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Fig.2 SEM image of polished section showing the

spheroidization-induced pore/??
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Fig.3 High-speed images of side and top views during scanning process of single tracks (left to right scan direction) with different laser
powers and scanning speeds: (a-b) 50 W and 0.1 m/s, (c-d) 100 W and 0.5 m/s, and (e-f) 200 W and 1 m/s'?®
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Fig.4 Microstructures (xz direction) of pores and inclusions in SLMed parts with different powder use times: (a) 1 time, (b) 3 times, and
(c) 6 times!”
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Fig.5 Dynamic X-ray images of SLMed Ti-6Al-4V process with laser power of 520 W
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Fig.6 Simulation diagrams of dynamical behavior of powder particles and gas phase multiphase flow™”
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Fig.7 Formation mechanisms of three different types of spattersin SLM process’®
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Fig.9 SEM images of spatter sizes: (a) powder spatter attached on the tracks under 100 W and 100 mm/s; (b) liquid spatter attached on
the tracks under 150 W and 100 mm/s'?!
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Fig.10 Schematic of spatter ejection profiles from molten pool and the effect of gas flow on the particle trajectories®”
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Fig.11 Photos of splashing phenomenon under different oxygen
contents: (a) 0.28% and (b) 5%
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Fig.12 Effects of process parameters on spatter direction: (a-c) X-ray images demonstrating the effects of laser power on spatter

direction and depression zone geometry; (d-f) X-ray images showing the effects of scanning speed on spatter direction and

depression zone geometry!™
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Fig.13 Schematic of a tensile specimen fabricated by SLM (@) and illustrations of the four scanning strategies used in this work:

(b) stripe with contour, (c) meander, (d) stripe without contour, and (€) checkerboard!®®
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Fig.14 Superimposition of 1000 recorded images of spatters (vs=0.33 m/s) for 316L steel (a) and Al 4047 (b)!¥
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Review on Formation Mechanism and Control M ethods of Spatter in SLM
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Abstract: Selective laser melting (SLM) technology has been widely used in biomedical, aerospace, automotive and military
manufacturing because of its short processing cycle and easy forming of complex components. However, due to the complex interaction
between laser and powder in the forming process, the defects of laser selective melting parts show diversified characteristics, and SLM is
more difficult to control, which limits the development and application of this technology to a certain extent. The research on the
formation mechanism and control methods of spatter defects is one of the research hotspots in recent years. This paper summarizes the
relevant recent research achievements. Taking powder, molten pool and forming layer as clues, this review expounds the spatter formation
mechanism and control methods in the SLM process from four parts: the influence of spatter on formed parts, the cause of spatter
formation, the monitoring and control methods and the future research directions, and the future development direction is proposed.
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