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Abstract: TC18 powder alloy was fabricated by powder metallurgy (PM) route. Further, the influence of solution

temperature on the microstructure and mechanical properties of the alloy was systematically investigated based on

solution treated and aged process. The results show that the microstructure of PM-fabricated TC18 powder alloy consists

of a phase and B phase. With increase of solution temperature, the primary « phase gradually disappears, the secondary

o phase coarsens, and the phase spacing increases. As a result, the strength and hardness of the TC18 powder alloy

first increase and then decrease with increase of solution temperature, while the elongation shows the opposite trend.

Based on the above results, the intrinsic connection between the heat treatment and the microstructure and mechanical

performance was clarified.
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Table 1

Chemical composition of TC18 titanium

alloy powders

Al Mo \Y Cr Fe Si C Ti

5.31 5.04 4.8 1.02 0.95 0.02 0.01 Bal

MS:142.6 pm

Number fraction/%
Accumulative amount/

Size/p m
A1 TCI8 4k&-&tr KB A E N H
Fig. 1 SEM image (a) and particle size distribution (b) of

TC18 titanium alloy powders
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Fig. 2 DSC curves of TC18 powder alloy
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Table 2 Heat treatment processes of TC18 powder alloy

No. Heat treatment process

1 830 °C/1 h/AC +550 C/4 h/AC
2* 850 °C/1 h/AC +550 °C/4 h/AC
3" 890 °C/1 h/AC +550 °C/4 h/AC
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Fig. 4 XRD spectra of as-HIPed TC18 powder alloy
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Fig.5 OM photographs of TC18 powder alloy after different heat treatments: (a) 1% process; (b) 2* process; (¢) 3% process
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Fig. 6 SEM microstructures of TC18 powder alloy after different

heat treatments: (a, b) 1% process; (¢, d) 2* process;

(e, ) 3% process
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« phase and solution temperature of TC18 powder alloy
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