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Fig.1 Microstructure of F2 alloy before deforming
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Fig.2 Flow true stress-true strain curves for F1 (a, ¢) and F2 (b, d) alloys at different temperatures and strain rates: (a, b) 800 ‘C and

(c, d) 950 C
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Fig.3 Relationship between strain rates and peak stress for F1 (a, b) and F2 (c, d) alloy: (a, ¢)o,-In£and (b, d)Ino, -In&
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Hot Deformation Behavior of Two Kinds of TC4-xFe Alloys Based on Processing Map

Zhu Xiaoxian®, Chang Hui', Xie Yingjie? Ding Ling", Li Hui?, Cui Yuwen®, Li Jiajia', Tang Jin?, Zhou Lian*
(1. Nanjing Technology University, Nanjing 210009, China)
(2. Western Metal Materials Co., Ltd, Xi'an 710201, China)

Abstract: Hot deformation behavior of two kinds of TC4-xFe alloys have been investigated by a Gleeble 3800 thermal simulator in the
strain rate range of 1~10 s™* and deformation temperature range of 800~950 ‘C with height reduction of 60%. Based on the analysis of the
stress-strain curves, two constitutive equations have been obtained, using deformation temperature, strain rate and flow stress as
parameters. The calculated apparent activation energies are 550.77 kJ/mol for TC4-0.18Fe alloy and 420.57 kJ/mol for TC4-0.55Fe alloy.
In order to evaluate the flow instability areas and optimize relevant processing parameters, two processing maps were constructed at the
true strain of 0.92 based on dynamic material model. The results show that the optimal processing condition with peaks in power
dissipation of 0.52 and 0.47 is temperature of 950 ‘C and the strain rate of 5~10 s,

Key words: titanium alloys; hot deformation behavior; constitutive equation; processing map
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