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Dynamic mechanical property and plastic constitutive relation of
TC4-DT Ti alloy under high strain rate
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Abstract: The dynamic compression experiments of TC4-DT Ti alloy were performed at a range of strain rate from 1000
s ' to 8000 s ' by high split Hopkinson pressure bar for investigating its dynamic mechanical property and constitutive
relation, and the true stress—strain curves under high strain rates were obtained. The results show that the true flow stress
of TC4-DT is sensitive to the strain rates and TC4-DT has strain rate strengthening, plasticity-increasing and strain
work-hardening. The observation of cross-section microstructure of deformed sample reveals that the adiabatic shear
band is responsible for the rapid reduction of flow stress when TC4-DT was deformed at high strain rate. Based on the
Johnson-Cook constitutive model, with new temperature item, the dynamic constitutive model of TC4-DT was obtained
by fitting the experimental results. The comparison between the calculated curves and experimental results shows that the
present dynamic constitutive model can make a better prediction of the plastic flow stress.
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Fig. 1 Original microstructure of TC4-DT Ti alloy
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Table 1 Chemical composition of TC4-DT titanium alloy

(mass fraction, %)

Al \% Fe C N H (0] Ti

6.16 395 0.03 0.04 0.014 0.005 0.06 Bal
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Fig. 2

Schematic diagram of principle of SHPB: 1—
Pneumatic cylinder; 2—Striker bar; 3—Incident bar; 4—Strain
gage; 5—Specimen; 6—Transmission bar; 7—Absorbing bar;
8—Energy absorber; 9—Strain amplifier; 10—Digital data

recorder; 11—Computer
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Fig. 3 Stress—strain curves of TC4-DT Ti alloy at different

strain rates
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Fig. 4 Variation of flow stress with strain rate at different

strains
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Fig. 5 Changing curves of yield strength of TC4-DT with

strain rate
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Fig. 6 Increasing temperature of sample at various strain rates
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Fig. 7 Microstructures of TC4-DT Ti alloy under high strain rates: (a) 1000 s '; (b) 3000 s ; (c) 5000 s"; (d) 8000 s
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