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Plastic Flow Softening Behavior of Ti-B25 Alloy During High Temperature Deformation
Sun Huamei, Liu Wei, Qi Yunlian, Li Xiulei, Nan Rong
(Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China)

Abstract: The effect of deformation temperature and strain rate on flow stress and peak flow stress of Ti-B25 alloy
were investigated through hot compression tests. And the high temperature softening mechanism was revealed based on
microstructure evolution. The results show that both the flow stress and peak flow stress increase with the decreasing of

deformation temperature and increasing of strain rate. When the strain rate is 10.0 s~

, the flow softening extent
decreases with the increasing of deformation temperature, and the softening extent in a + 3 phase region is much higher
than that in 8 phase region. The strain rate has a greater effect than the deformation temperature on the temperature

1

rise. When the strain rate is 10.0 s~ , the temperature rise of Ti-B25 alloy is the highest, and the flow

softening extent is also significantly higher than those at other strain rates due to the local plastic flow. When the
strain rate is 0.01 s ™', the temperature rise is very small, but the flow softening also occurs due to the dynamic
recrystallization.
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Table 1  Chemical composition of Ti-B25 alloy bar

Al Mo Cr Zr Sn Fe Nb Ti

4.12 4.00 4.11 3.94 2.03 1.54 2.92 Bal

B 1 4 Ti-B25 A-ate bt iy ol sn 28
Fig. 1  Microstructure of as-forged Ti-B25 alloy bar
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Fig. 2 Flow stress-strain curves of Ti-B25 alloy compressed at different temperatures: (a) 800 °C; (b) 825 C;
(¢) 850 C; (d) 900 C; (e) 950 C; (f) 1000 °C
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Fig. 3 Curves of peak flow stress vs. deformation temperature

of Ti-B25 alloy at different strain rates
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Fig. 4 Curves of flow softening extent vs. deformation temperature

of Ti-B25 alloy at different strain rates
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Table 2 Temperature rise of Ti-B25 alloy compressed at different

deformation temperatures and strain rates

Deformation temperature/ °C

Strain rate/s '

800 825 850 900 950 1000

10.0 105.9 89.5 89.0 76.4 67.7 59.4
1.0 84.6 65.3 66.0 58.9 49.9 44.1
0.1 29.6 32.0 27.0 22.4 18.5 15.8

0.01 81 &5 7.6 56 46 3.6
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Fig. 5 Microstructure of Ti-B25 alloy compressed at deformation

temperature of 900 C and strain rate of 1.0 s ™'
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Fig. 6 Microstructures of Ti-B25 alloy compressed at strain rate of 10.0 s ™' and deformation temperature of 850, 900 °C
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Fig. 7 Microstructures of Ti-B25 alloy compressed at strain rate of 0. 01 s ™' and different deformation temperatures ;

(a) 850 C; (b) 900 C; (c) 1000 C
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