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Fig. 3 Compressive stress-strain curves of TC4
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Tab. 1 Yield stress of TC4 varies with strain rates
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Jof A /s 2873 3857
JERRSE 77 /MPa 1565 1553
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Tab. 2 Johnson-Cook model parameters of TC4

A/MPa B/MPa n C m

1135 250 0.2 0.032 1.1
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Study on Plastic Constitutive Relationship Parameters of TC4 Titanium

CHEN Gang', CHEN Zhong-fu', TAO Jun-lin’, NIU Wei', HE Peng'
(1. Institute of structural Mechanics, CAEP, Sichuan 621900, China;

2. Southwest University of Science and Technology. Mianyang 621000, China)

Abstract: The quality of the material model is a key factor affecting the accuracy of results of a finite
element simulation, espicially of the impact phenomenon. Dynamic mechanical behaviors of TC4

! and temperatures range from

titanium were studied over the strain rate range from 10 * to 10% s
room temperature to 750°C with a split Hopkinson pressure bar system and a static material test
system. The parameters of Johnson-Cook plastic constitutive relationship which takes into account of
the effect of strain, strain rate and temperature on plastic flow stress were obtained through these
experiments. The Taylor impact experiment of impact velocity about 200 m/s was carried out. The
corresponding numerical simulation was conducted with the explicit finite element code LS-DYNA.
The parameters are validated through the comparison between the Taylor experiment with its
simulation. The consistency between experimental observation and numerical simulation indicates that
the parameters obtained have the ability to describe the plastic behavior of TC4 titanium under high

speed deformation.

Key words: dynamic plastic constitutive relationship; Taylor impact; TC4 titanium



