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Abstract ; In order to determine the optimal hot deformation process window of the new low-cost Ti-
Al-V-Fe alloy, the hot deformation behavior was investigated with the deformation temperature of 875 ~
1 100 °C, strain rate of 0. 001 ~1 s~' and deformation of 70% . The results indicate that the alloy is a
typical negative temperature and positive strain sensitive material, the flow stress is inversely proportional
to the deformation temperature and positively proportional to the strain rate. Based on the experimental da-
ta of thermal simulation, the Arrhennius functional relation between material constant and strain was
solved by a multiple linear regression method. The Arrhennius constitutive equations of a + 3 two-phase
region and B single-phase region were put forward based on the strain coupling. The coupling correlation
coefficient reaches 0. 98, which indicates that the established model could accurately predict the flow
stress when given any strain. The softening mechanism of the alloy in different phase zones is identified
according to the thermal activation energy. The single-phase region is dynamic recovery, and the two-
phase region is dynamic recrystallization.

Keywords ; low-cost titanium alloy; hot deformation behavior; strain coupling; constitutive equa-
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Tab.3 True stress under the strain of 0. 45 and different deformation conditions

1 IR/ C
RIS /s

875 900 950 1 000 1 050 1 100

0. 001 50. 68 43. 60 35.59 33. 06 31.53 29.43

0.010 73.31 68. 55 51.75 41.12 37.42 36. 39

0. 100 109. 86 102. 12 77.18 64.30 53.68 49. 61

1.000 192.91 179. 12 107. 36 81. 40 70. 40 67. 64
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Fig. 6 Relationship between material constants and strain
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