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Determination of Compressive Stress of Metallic Materials,

Based on Taylor Impact Test

S. Feli and M. Bakhtiar
Mech. Eng. Dep’t
Kermanshah Razi Univ.
(Received: 1 Nov., 2010; Accepted: 5 Apr., 2011)

ABSTRACT

In this paper based.on the plastic stress wave propagation theory, a new analytical model is presented for impact of
the cylindrical projectiles.on the rigid surface. In this analytical model, Johnson-Cook material behavior equation,
Mie—Grueneisen equation of state, Johnson-Cook strain at fracture equation and kinematics equations of motion, are
used. Also, the conservation equations of mass, momentum and energy in front of plastic stress wave are determined.
For solving the governing equations, a computer program is developed. The values of stress, strain, strain rate,
velocity and length and radius of rigid and deformed region of projectile were determined. Using new model
proposed in this paper, the compressive stress at different plastic strain and strain rates were determined. The results
of the new model have been compared with ABAQUS finite element simulations and available experimental results.
It shows that the length and radius of deformed region of projectile predicted by the new model have good
agreements with experimental results and ABAQUS FE simulations. Furthermore, the compressive dynamic stress is
determined as a function of the final projectile dimensions and material behavior coefficients.
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