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Abstract: In this paper, heat treatment was carried out for TC4 titanium alloy specimens prepared by
electron beam selective melting. The microstructure characteristics of the TC4 titanium alloy specimens
after heat treatment were studied by using scanning electron microscope and metallographic micro-
scope. The mechanical properties of the TC4 titanium alloy specimens were investigated. The influence
of heat treatment process on the specimen was revealed. The results show that the tensile strength of the
specimens increased via heat treatment below phase transition temperature with the air cooling or fur-
nace cooling, while the tensile strength of the specimens decreased by heat treatment at temperatures
higher than the phase transition point. By observing the microstructure and analyzing the tensile frac-
ture, it is found that the tensile strength of TC4 titanium alloy specimens decreased via heat treatment at
950 °C and 1 000 °C, due to the transformation of B phase into Widmanstatten structure. However, at
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850 °C of heat treatment temperature, the properties of the TC4 titanium alloy specimens were stable,

because the microstructure inside was still equiaxed before reaching the phase transition point. Those

results suggest the TC4 titanium alloy manufactured by EBSM have good mechanical properties by an

appropriate heat treatment process.
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Fig. 1 Internal structure of EBSM equipment
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Fig.2 Morphology of Ti-6Al-4V ELI powder
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Table 1 Chemical constituents of Ti-6A1-4V ELI powder %
Al A\ C Fe (6] N H Ti
6 4 0.03 0.1 0.1 0.01 0.003 Balance
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Table 2 Heat treatment process parameters of titanium
alloy specimen
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Table 3 Tensile mechanical properties of titanium alloy

specimens
RS PIRERE/MPa JEIRIRE/MPa TS /%
e 740.52 739.60 323
FC850 762.82 762.21 243
FC950 686.94 309.14 19.5
FC1000 544.23 244 87 9.1
AC850 747.14 734.91 20.1
AC950 727.28 352.23 172
AC1000 555.44 249.56 112
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Fig.3 Fracture morphology of normal specimens at 30x
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Fig. 4 Fracture morphology of titanium alloy specimens with different heat treatment processes at 30x
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Fig. 5 Microscopic fracture morphology analysis-normal
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Fig. 6 Fracture morphology of titanium alloy specimens with different heat treatment processes at 1 000x and 5 000x
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Fig. 7 Metallographic microstructure of titanium alloy specimens with different heat treatment processes
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