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Table 1 Chemical composition of powder metallurgy TC4
titanium alloy (w%0)
Al \Y Fe Cc N o H Ti
6.2 412 015 0.009 0.03 0.17 0.003 Bal.
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Fig.1 Initial microstructure of powder metallurgy TC4 titanium

alloy
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Fig.2  True stress-strain curves of powder metallurgy TC4
titanium alloy: (a) T =900 °C and (b) £ =10 s™
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Table 2 Peak stress and steady stress under different
working conditions
Temperature/'C rittl;ee;isr']l Peal;/ls;;ess/ Stea?\)l, |::>;6tlress/
0.1 189.37 114.52
850 1 275.71 214.52
10 361.70 271.70
0.1 155.33 97.63
900 1 214.84 179.72
10 304.20 223.30
0.1 58.01 45.60
950 1 133.77 113
10 192.74 156.30
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Fig.3 Comparison between predicted and experimental values of flow stress of powder metallurgy TC4 titanium alloy: (a) 850 C,

(b) 900 °C, and (c) 950 C
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Fig.5 Relationship curves between temperature rise and strain at different temperatures and strain rates: (a) 850 C, (b) 900 C,

and (c) 950 C
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Dynamic Softening Behavior Analysis of Powder Metallurgy
TC4 Titanium Alloy During Hot Compression

Liu Rong’e'?, Wang Baoyu®, Feng Pengni’, Hu Shushan*?
(1. University of Science and Technology Beijing, Beijing 100083, China)
(2. Ordos Institute of Technology, Ordos 017000, China)

Abstract: Thermal simulation compression experiments for the powder metallurgy TC4 titanium alloy were carried out at the temperature
of 850~950 °C and the strain rate of 0.1~10 s, and the stress-strain curves were obtained. The constitutive equation of the material was
established, which described the rheological behavior of the powder metallurgy TC4 titanium alloy. Furthermore, the dynamic softening
behavior was analyzed, and the influence degree of various factors on softening was calculated. The results show that with the decrease of
deformation temperature and the strain rate, the flow softening degree increases. When the strain rate is 1 and 10 s, the flow softening is
mainly caused by the deformation heat. When the strain rate is 0.1 s™ and the temperatures are 850 and 900 °C, there are three softening
factors: deformation heat, dynamic phase transformation and o phase morphology evolution. As temperature decreases, the softening
proportion caused by morphological evolution of o phase increases. With the increase of temperature, the softening proportion of dynamic
phase transformation increases. When the strain rate is 0.1 s™and the deformation temperature is 950 °C, there are two softening factors:
deformation heat and dynamic phase transformation. With the increase of deformation, the proportion of dynamic phase transfor mation
softening increases.

Key words: powder metallurgy TC4 titanium alloy; dynamic softening; deformation heat; dynamic phase transformation; « phase

morphological evolution
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