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Characterization of Hot Deformation Behavior of
Ti-6A1-4V Alloy

J. T. Yeom, D. H. Kim, Y. S. Na and N. K. Park

Abstract

Compression tests were carried out to investigate the hot-deformation behavior of Ti-6Al-4V alloy in
the temperature range of 915C to 1015C and the strain rate range of 107°s” to 10s”. Under the given
test conditions, the hot-deformation of Ti-6Al-4V alloy was mainly led by dynamic recovery rather than
by dynamic recrystallization. The activation energy for the plastic deformation in a+8 field was about
8% kJ/mol and B field was 332kJ/mol. Processing map for hot working are developed on the basis of
the variations of efficiency of power dissipation( 7=2m/m+1) and flow instability criterion using the
dynamic material model. The optimum process condition in the (a+pf) field was obtained at the
temperature ranges of 930C to 955C and a strain rate of 0%

Key Words : Ti-6Al-4V Alloy, Hot Deformation, Efficiency .of Power Dissipation, Dynamic
Material Model, Flow Instability Criterion
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Table 1 Chemical composition of Ti-6Al-4V alloy (wt.%)

Al \Y C Fe N
6.5 39 0.011 0.16 0.003
H @) Y others Ti
0.005 0.19 | >10ppm 0.4 Bal.
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Fig. 1 An optical microstructure of the as-received
Ti-6Al-4V alloy
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Fig. 2 True stress and strain curves obtained from the
Ti-6Al1-4V alloy
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Table 2 The value of the constants a, b and ¢ in
Eq.(1) at £=0.6

Temperature
a b c

(C)

915 2.10142 | 0.06152 -0.03974
935 2.01806 | 0.05544 -0.05012
955 1.89137 | 0.08180 -0.03977
975 1.79119 | 0.10825 -0.02910
995 1.75158 | 0.10715 -0.03540
1015 1.70406 | 0.15730 -0.03734
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Q B .
Alloy (kJ/moD| " (MPa-1) AlsD)
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