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Fig.1 SEM image of TC4 powders
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Table 1 Processing parameters of experiment

Sample Sintering Heating  Pressure/ Holding

No. temperature/C  rate/(C s MPa  time/min
1# 900 30 75 4
2* 1000 30 75 4
3* 1100 30 75 4
4* 1200 30 75 4
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Fig. 3 Curves of temperature—time and axial reduction—time of TC4 micro cylinder: (a) Sample 1% at 900 C; (b) Sample 2" at
1000 °C; (c) Sample 3" at 1100 °C ;(d) Sample 4" at 1200 C
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Fig. 4 Optical micrographs of TC4 alloy at different sintering temperatures: (a) 900 C; (b) 1000 C; (¢) 1100 C; (d) 1200 'C
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Fig. 5 SEM images of TC4 alloy at different sintering temperatures: (a) 900 ‘C; (b) 1000 ‘C; (c) 1100 ‘C; (d) 1200 C
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Fig. 7 Fracture morphologies of TC4 alloy at different sintering temperatures: (a) 900 “C; (b) 1000 C; (¢) 1100 C; (d) 1200 'C
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Effects of sintering temperature on preparation of
TC4 titanium alloy during Micro-FAST

WU Xiu-li, YANG Yi, YANG Gang, HUANG Kun-lan, WEI Liao, WU Ming-xia

(School of Manufacturing Science and Engineering, Sichuan University, Chengdu 610065, China)

Abstract: The rapid preparation of TC4 micro-cylinder was realized by micro-forming fields activated sintering

technology (Micro-FAST). The effect of sintering temperature on the densification process and mechanical properties of

TC4 micro cylinders was studied. The results show that Micro-FAST can realize the rapid forming of TC4 micro cylinder

parts with relative density greater than 97% at the sintering temperatures of 900—1200°C in 5 min. The microstructure is

composed of strip a phase and f phase with the uniform distribution of the organization and fine grain. The TC4 alloy

prepared by Micro-FAST has a maximum hardness of 380.3HV 5 at the sintering temperature of 1000 ‘C, which is 10%

higher than that of TC4 parts prepared by traditional method. With increasing in sintering temperature, the sample is

observed to appear the Widmanststten structure, the toughness of the alloy gradually reduces.

Key words: micro-FAST; TC4; sintering temperature; microstructure; mechanical property
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