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Research Progress of Key Factors Affecting the Quality of Laser Powder
Bed Fusion Metal Parts
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Abstract: The quality of metal parts fabricated by laser powder bed fusion is comprehensively influenced by key variables
in multiple stages, including design, raw materials, equipment, and the forming process. This paper systematically reviews

the key variables affecting part quality in the above stages and their research progress, aiming to lay a technical foundation

industrial development.

for establishing process control requirements and a quality management system for this technology. The review indicates
variable coupling effects. Accordingly, it is proposed that future work should classify parts according to different application

that existing studies mainly focus on the independent effects of single variables, with a lack of systematic analysis of multi-

requirements, explore and establish corresponding process control and audit standard specifications, achieve the quality goal

of "once parts are produced, they are qualified right now", and thereby build a reliable, efficient, and healthy ecosystem for
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Fig. 1 The hollow scaffold fabricated by metal laser powder bed fu-

sion technology (a), with the 2 mm designed powder removal holes (b)
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Fig.2 Example of designing different material quantities for different

surfaces of additive manufacturing parts
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Fig.3 The influence of different powder particle size on the surface

roughness of the parts'™’
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Fig. 4 The influence of powder moisture content on the powder oxy-

gen content and oxygen content & microstructure of the partsm
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Fig. 5 The influence of powder moisture content on the process(a)
and the part(b)!”
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Fig. 6 Cross sectional analysis of the tensile fracture
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Table 1 The influence of powder utilization on the powder and the part["]
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Fig. 7 Roundness of spatter under different conditions
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Fig. 9 Tensile properties of the parts under different processing
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Fig. 10 The influence of input gases on laser powder bed fusion

process and corresponding parts
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Fig. 11 The final maximum principal stress for different scanning strategies before removing the substrate constraint
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Fig. 15 The influence of different powder layer thicknesses and dwell

times on the porosity and relative density of the parts
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Fig. 16 The effects of different powder spreading speed on the surface

profile and roughness of the powder layer'®’
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