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Table 1 Differences in laser additive manufacturing processes

Method Characteristic Application
LMD Large laser power and forming space High melting point material and large parts
LCD Large laser spot Alloy coating and large parts
SLM Smaller diameter of the laser spot Relatively high surface accuracy and density
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Fig.7 Relationship between mechanical properties of refractory high entropy alloy and low melting point element content: (a) stress and

(b) yield strength
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Research Progress in Selective Laser Melting of Refractory Metals

Wu Shiliang®, Wang Sujuan’, Wang Haitao?
(1. State Key Laboratory of Precision Electronic Manufacturing Technology and Equipment,
Guangdong University of Technology, Guangzhou 510006, China)
(2. School of Mechanical and Electrical Engineering, Shenzhen Polytechnic University, Shenzhen 518055, China)

Abstract: In recent years, refractory metals have been progressively researched and traditional processes have difficulty in meeting the demands
of preparing refractory metals with complex structures. Given the high melting points and excellent high-temperature mechanical properties of
refractory metal materials, combining them with selective laser melting technology will provide greater scope and processability for the design of
refractory metals. The selective laser melting technology for refractory metal materials was summarized, and tungsten alloys, porous tantalum and
molybdenum alloys as well as refractory high entropy alloys were reviewed according to material classification. As the process of selective laser
melting of refractory metals is sensitive to alloy composition and processing parameters, the influence of these factors on process control and part
quality was summarized. Finally, the strengths and weaknesses of the current research were summarized, and future trends were outlined.

Key words: refractory metal; selective laser melting; tungsten alloy; porous tantalum; refractory high entropy alloy
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