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Table 1 Characteristics of metal powders for different additive manufacturing processes

Additive

. Powder feeding Particle Sphericity = Range of particle Utilization of Production
manufacturing . . N .
method size/um  requirement  size distribution powder efficiency
process
SLM Pre-spread powder 15-53 High Small Low Low
EBDM Pre-spread powder 53-150 High Small Low Low
LMD Synchronous powder feeding ~ 53—150 Middle Middle High High
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Fig. 3 Principle diagram of preparation of powders by

VIGAP
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Schematic diagram of laminar flow atomizer
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Table 2 Characteristics of mainstream powder preparation methods
Powder preparation Status of base Atorr}izing Purity of Pa.1rti.c1e s.ize Sphericity Impurity Cost
process metal efficiency powder distribution content
VIGA Arbitrary shape High Low Large Poor High Low
EIGA Bar Mid. Mid. Large Mid. Mid. Low
PREP Bar Mid. High Small Fine Low High
WPA Wire Low High Small Fine Low High
PA Irregular powder Low High Small Fine Mid. High
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Research progress of metal powder for additive manufacturing

XU De', GAO Hua-bing”, DONG Tao’, CUI Chuan-yu’, YANG Zhen-lin’, LI Hai-xin’,
JIANG Feng-chun"?, WANG Jian-dong'

(1. College of Material Science and Chemical Engineering, Harbin Engineering University, Harbin 150001, China;
2. Yantai Research Institute and Graduate School, Harbin Engineering University, Yantai 264000, China)

Abstract: Additive manufacturing (3D printing) technology is generally regarded as the advanced manufacturing
technology with the most profound revolutionary character. It has developed rapidly and entered gradually into
various industrial applications in recent years due to its advantages, which including high utilization of raw
materials, short production cycle, and high efficiency to form complex components without moulds. The metal
powder, as the key element in the additive manufacturing technique, crucial to the properties of the additive
manufactured crafts. Considering the application and development of metal materials in the additive manufacturing
field, combining with the present main additive manufacturing technologies, the metal powder fabrication process,
parameter diagram and mechanism, advantages and disadvantages, and performance test methods of raw materials
were analyzed systematically in this work.
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