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An Analysis of Plastic Stress in Square Bar Impacting Plate
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Abstract : Dynamic fracture is investigated in plate applied by impacting bar. Numerical simulations of the
experiments are made by using a finite element method(FEM) code, LS-DYNA. The eroding surface-to-surface contact
allows between impacting bar and impacted plate. The occurrence of hourglass deformations in an analysis can
invalidate results and hourglass energy is minimized to obtain the good accuracy of result. Total, internal and kinetic
energies, von Mises plastic stress and X,Y,Z velocities of impacting bar are analyzed in this study.
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Table 1 The impacting material

Material Ceramic
Density (p) 8400 Kg/m’
Elastic modulus (E) 330 X 10° N/m>
Poisson's ratio (V) 0.24
Table 2 The impacted material
Material Aluminium
Density (p) 7860 Kg/m’
Elastic modulus (E) 100 X 10° N/m?
Poisson's ratio (V) 0.34
Failure strain (¢f) 12.5%
Yield stress (0y) 500 X 10° N/m®
Strain rate parameter (C) 40(1/s)
Strain rate parameter (P) 50
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Fig. 1 The models of impacting bar and impacted plate
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Fig. 3 The internal energy(N « m) according to time(s)
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Fig. 2 The hourglass energy(N - m) according to time(s)
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Fig. 5 Von mises plastic stress (Pa) at time (0.399 x10%s)
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Fig. 7 Von mises plastic stress (Pa) at time (0.798 x10°s)
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Fig. 6 Von mises plastic stress (Pa) at time (0.600 x10”s)
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Fig. 8 Von mises plastic stress (Pa) at time (0.001001s)
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Fig. 11 Z-velocity (nvs) of impacting bar according to time(s)
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