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Abstract Using spark plasma sintering process (SPS), Ti-6Al-4V alloy powders were successfully consol-
idated without any contamination happened due to reaction between the alloy powders and graphite mold. Vari-
ation of microstructure and mechanical properties were investigated as a function of SPS temperature and time.

Compared with hot isostatic pressing (HIP), the sintering time and temperature could be lowered to be 10 min. and
900°C, respectively. At the SPS condition, UTS and elongation were about 890 MPa and 24%, respectively. Con-
sidering the density of 98.5% and clongation of 24%, further improving the tensile strength would obtain by

increasing the SPS pressure.
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Fig. 1. Optical micrograph of Ti-6Al-4V alloy powder.
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Fig. 2. Microstructure of Ti-6Al-4V alloy powder compacts SPSed with the time of 10 min (a), 20 min (b) and 30 min (c).
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Fig. 3. Microstructure of Ti-6Al-4V alloy powder compacts SPSed with the temperature of 950°C (a), 1000°C (b), 1050°C (c).
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Fig. 4. EDS traces of the SPSed bulk for detecting the chemical reaction between graphite mold and Ti-6Al-4V with the time of 10
min (a), 20 min (b) and 30 min(c) at 900 °C, and with the temperature of 950°C (d), 1000°C (e) and 1050°C (f) for 10 min.
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Fig. 6. Tensile strength and elongation of SPSed Ti-6Al1-4V
alloy powder compacts with the temperature (°C).
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Fig. 7. Fractography of SPSed and tensile tested Ti-6Al-4V
alloy powder compacts at the temperatures of 900°C and
1050°C.
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