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Current Research Status of the Interaction between Laser and Powder
in Laser Additive Manufacturing
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(School of Materials Science and Engineering, Tianjin University, Tianjin Key Laboratory

of Advanced Joining Technology, Tianjin 300072, China)

Abstract: Laser additive manufacturing is an incremental manufacturing technology that applies laser energy to melt powder or wire to
achieve layer-by-layer stacking to form the required workpiece. This process involves very complex non-equilibrium physical and chemi-
cal metallurgical processes, which easily result in the formation of non-equilibrium phases and crystalline orientation. The interaction
process between laser and powder is the most important part of the entire processing process. In-depth summary of the interaction be-
tween laser and powder is of great significance for improving the understanding of laser additive manufacturing technology and improving
the performance of workpieces. The current research status of laser and powder interaction is summarized based on two processing meth-
ods: powder feeding and powder bed laser additive manufacturing. The attenuation of laser energy, the rise of powder particle tempera-
ture and the interaction of laser-powder-melt pool are analyzed.
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Fig. 1 Principle of powder feeding laser additive manufacturing
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Fig. 2 Schematic diagram of 3D model calculation zone
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Fig.5 Schematic diagram of light scattering
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Fig. 6 Triangular ray-tracing model
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Fig. 7 Schematic diagram of high-speed camera

(c) Processed image
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Fig. 8 Schematic diagram of information processing between laser and powder by high-speed camera
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Fig. 9 Schematic diagram of spectrometer data under different evaporation degrees of powder particles
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Fig. 10  Principle of powder bed laser additive manufacturing
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Fig. 11 High-speed camera pictures of laser metal deposition
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