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Effects of Heat Treatment on Microstructure and Mechanical Properties
of Ti-6A14V Manufactured by Selective Laser Melting

Ma Chao Wang Lei Fu Xiaogiang
( Shanghai Aircraft Manufacturing Co. Ltd. Shanghai 200436 China)

Abstract: The microstructure of Ti-6A14V alloy fabricated by selective laser melting was studied at dif-
ferent heat treatment conditions to reveal the internal relation during the heat treatment process micro—
structure and mechanical properties.The results show that at 600 ~700 °C o martensite in the alloy is not
completely decomposed to form a mixed microstructure of o and o+ resulting in a high strength and
low elongation for the alloy. When the temperature increases to 800~900 C o martensite in the alloy can
be fully transformed into steady lamellar a+B.After hot isostatic pressure the metastable o martensite is
completely converted to lamellar o+ and some local areas in the alloy are coarsened. With increase of the
heat treatment temperature the yield strength and tensile strength of the alloy are gradually decreased cou—
pled with gradual increase of the specific elongation compared with the deposition state.The optimum an—
nealing temperature and holding time of the as-fabricated samples are determined at 800 °C for 2 h in
combination with the growth behavior of grains.
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Fig.1 Particle size distribution of Ti-6A1-4V powder
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Table 1 Chemical compositions of Ti-6A1-4V powder( mass fraction) %
Ti Al \4 Fe Si C O N H
6.02 3.96 0.05 0.011 0.012 0.136 2 0.007 8 0.001 6
EOS M280 120 ~ 100 pmo, EOS M280
2 250 mmx250 mmXx325 mm : 280 W 1
Yb-fibre (400 W) 200 mm/s 0.14 mm,

F-theta-ens 7 m/s 600 ~
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Fig.5 Metallographic photographs of Ti-6A14V of deposition state by selective laser melting
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Fig.6  Metallographic structure of Ti-6Al4V at different annealing temperatures
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Fig.7 Metallographic structure of Ti-6Al4V at annealing temperature of (a) 800 C (b) 900 °C
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Fig.9 Relationship between annealing temperature and strength elongation of Ti-6A1-4V
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Fig.10 Relationship between holding time and strength elongation of Ti-6A1-4V
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Fig.11 Metallographic structure of Ti-6A1-4V at hot isostatic pressure
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