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Design Ductile Titanium Alloys for Selective Laser Melting

Liu Yinghang, Wang Leyun
National Engineering Research Center of Light Alloy Net Forming, Shanghai Jiao Tong University, Shanghai 200240,
China

Abstract: Microstructure of Titanium alloys made by selective laser melting is a needle-shaped o' martensite structure
within coarse columnar grains, which leads to high strength but poor ductility. Through alloy design and building
process optimization, microstructure can be altered to improve the material ductility to meet the requirement for the
aerospace industry. This paper reviews some of the latest research progress to improve the ductility of the selective
laser melted Titanium alloys. The main approaches include columnar to equiaxed grain transformation and phase
transformation design. This paper also introduces some works of computational simulation and in situ synchrotron
X-ray experiments related to additive manufacturing. These studies provide useful guide for designing new AM
Titanium alloys for the aerospace industry.

Key Words: additive manufacturing; selective laser melting; titanium alloys; mechanical properties; simulation;
synchrotron radiation

Received: 2022-05-19; Revised: 2022-06-23; Accepted: 2022-07-13

Foundation item: National Natural Science Foundation of China (U2032124)



