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Hot Deformation Behavior and Processing Map of

TA1S Titanium Alloy Based on Friction Correction
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(School of Materials Science and Engineering, Hefei University of Technology, Hefei 230009, China)

ABSTRACT: Objective The flow stress behavior and deformation microstructure of hot compressed TA1S titanium alloy
were investigated by hot compression tests on Gleeble—3500 thermal simulation machine in the strain rate range of 0.01 ~
1 s and temperature range of 900 ~ 1050 °C. Methods A simple and effective correction method was adopted to reduce
the errors caused by friction during the compression process of TA15 titanium alloy. The stress exponent and hot deforma-
tion activation energy at elevated temperature were calculated, and the constitutive equation including Z parameter was es-
tablished on the basis of hyperbolic sine function model. Based on Murty criteria the processing map was obtained. Results
The hot deformation behavior of TA15 titanium alloy could be described by a constitutive equation in hyperbolic sine func-
tion including Z parameter and the average hot deformation activation energy was 625. 884 kJ/mol. The optimal thermal de-

formation process parameters were T=950 °C | £=0.01 s by analyzing the processing map. Conclusion The results pro-
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vided a basis for numerical simulation of plastic deformation and an important guiding significance for the rational develop-

ment of thermal processing of TA15 titanium alloy.

KEY WORDS: TA15 titanium alloy; hot deformation; friction correction; constitutive equation; processing map
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Fig. 1 Schematic of hot compression specimen
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Fig. 2 True stress—strain curves of TA15 titanium alloy after correction
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. 0/ (kJ - mol™)
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900 C 950 C 1000 C 1050 C
1 522.050 675.519 746.253 698.248
0.1 534.462 691.580 763.996 714. 850
0.01 427.049 552.591 610.453 571.184
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Fig. 3 Relationships between peak flow stress and strain rate, deformation temperature of TA1S titanium alloy
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