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Fig.1  Schematic diagrams of three types of powder bed fusion molding process: (a) SLM, (b) EBM, and (c) SLS 
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Fig.2  Mesh Ti64 alloy structures (a) and a titanium alloy replica 

of human vertebrae (b) fabricated by SLS technique
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Fig.3  Schematic diagram of laser engineered net shaping 
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Fig.4  Schematic diagram of the 3DP process
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Fig.5  Schematic diagram of the DIW deposition apparatus
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Fig.6  Ti6Al4V scaffold: (a) top view, (b) side view
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, and (c) porous titanium lattice structures
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Progress and Challenge of 3D Printing Titanium and Titanium Alloys 

 

Wang Haojie, Yang Fang, Guo Zhimeng, Shao Yanru 

(University of Science and Technology Beijing, Beijing 100083, China) 

 

Abstract: 3D printing technology is challenging the dominant position of traditional manufacturing processes, especially in the field of 

metals represented by titanium alloys. In this paper, the research status of mainstream printing techniques used in manufacturing titanium 

and titanium alloys was introduced. The basic forming mechanism and existing problems of each technique were analyzed in detail. The 

challenges of process application and possible measures to solve these problems were pointed out. Meanwhile, the main advantages and 

disadvantages of these techniques were compared for selecting the optimum 3D printing process according to the practical application 

requirements. The representative applications and related properties of various types of 3D printing titanium and titanium alloys were 

summarized, and the development direction of 3D printed high-performance titanium parts was pointed out. 

Key words: 3D printing; titanium alloy; forming mechanism; application challenge; property 
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