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Fig. 1 True stress—strain curves at different strain rates
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Fig. 2 Variation of flow stress with increasing strain rate
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Fig. 5 Dimple morphologies of fibrous area at different strain

rates: (a) 0.001s™'; (b) 940 s
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Fig. 6 Relationship between flow stress and strain rate
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Experiment and constitutive model of
rate-dependent behavior of titanium alloy TC11

ZHANG Jun', WANG Yang®, WANG Yu?

(1. Institute of Systems Engineering, China Academy of Engineering Physics, Mianyang 621999, China;
2. CAS Key Laboratory of Mechanical Behavior and Design of Materials,
Department of Modern Mechanics, University of Science and Technology of China, Hefei 230027, China)

Abstract: The MTS809 machine, moderate strain-rate testing setup and the split hopkinson bar system were adopted to
conduct uni-axial tension tests of TC11 at strain rates ranging from 1X107> s ' to 1X10° s”'. The observation of
microstructure and the fracture morphology was carried out via the optical microscope and SEM. A modified
Johnson-Cook model was proposed to predict the mechanical behavior. Experimental results indicate that there is a
positive strain-rate sensitivity with respect to the initial yield behavior. However, the transition of rate dependent
sensitivity is presented at the moderate-rate loading conditions. The a grains and a+f colonies are stretched along the
tension direction and break in a manner of ductile fracture. The modified Johnson-Cook constitutive model incorporates
the different strain rate effects on the yield stress and strain hardening behavior. Excellent agreement between the
experimental data and model predication indicates that such model is suitable for the rate-dependent numerical simulation
of titanium alloy TC11.

Key words: titanium alloy; strain rate; constitutive model
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