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Abstract: The plasticity of as-deposited TA15 titanium alloy prepared by selective laser melting (SLM) is often poor, and
heat treatment is necessary to promote the decomposition of martensite into lamellar (a+f3) laths so that the plasticity can
be improved. During the SLM process, the unique thermal history can promote the in situ decomposition of martensite and
adjust the as-deposited microstructure to a certain extent. In this study, TA1S5 alloy specimens with cylinder and inverted
cone were prepared by selective laser melting. The heat accumulation of the specimens was analyzed based on temperature
simulation results for the building process, and the effect of thermal accumulation on the microstructure of the specimens
was analyzed with reference to the microstructure observations. The results show that the grain structure in the cylindrical
specimen is 3 columnar grains composed of the martensite o’ phase. However, with the severe heat accumulation in the
inverted cone specimen, transformation from B columnar to equiaxed B is observed, and in situ decomposition of the
metastable martensite o’ occurs, leading to the formation of a lamella (a+@) structure. The extent, as well as the holding
time of heat accumulation, are important factors for the in situ decomposition of the martensite o’ phase.
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Tab.1 Chemical composition of the TA15 powder used in this work
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Fig.1 Schematic diagram of the structure and size of the specimens
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Fig.2 Macro- and micromorphology of the cylinder specimen
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Fig.3 Macroscopic morphology of the inverted cone specimen
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Fig.5 Microstructure of the inverted cone specimen at different heights



- 968 - FOUNDRY TECHNOLOGY

Vol.43 No.l11
Nov. 2022

6 [ AT (A iaURT: 55 081 A A 3R DTS ¥4 281 o0& 174 S 8 1 4 A1
Fig.6 Hardness of the cylinder and inverted cone specimens at
different heights
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Fig.7 Thermal history of the cylinder and inverted cone specimens at different heights
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Fig.8 Thermal history of the inverted cone specimen at different heights
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