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Experimental and Numerical Study of Projectile Impact to Sheet Metal, using Hooputra's
Ductile Damage Criterion

Farhad Haji Aboutalebi”
Assis. Prof., Mech. Eng. Dept., Univ. Isfahan, Isfahan, Iran

Abstract

Steel and aluminum sheet metals, and also composites have vast application in the military and aerospace industries,
keeping the safety of those against balls and projectiles, and prediction of damaged zone affected by ball or projectile
impact is one of the challenges of engineers and researchers. In this research, first, using the finite element method,
damage mechanics, and Hooputra's ductile damage criterion existed in the ABAQUS software, effect of direct impact
of projectile to an aluminum plate applied in the military industries is simulated and the results are numerically
achieved. Then, the effect of oblique angle of projectile impact to the plate, on the area and depth of the damaged
zone is investigated. In order to validate the results, the projectile shooting test into the aluminum plate under the
corresponding angles is practically carried out and the obtained results are compared with the simulation results.
Comparison of the numerical and empirical results reveals that the simulations are in good accuracy. Hence, it is
concluded that the Hooputra's ductile damage criterion can well predict the failure and fracture zone in the high strain
rate deformations.

Keywords: Projectile Impact; Sheet Metal; Numerical Simulations; Hooputra's Ductile Damage Criterion.
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S, Mises

{Avg: 75%)
+6.472e+02
+5.935e+02
+5.398e+02
+4.861e+02
+4.324e+02
+3.787e+02 (A1)

+2.176e+02
+1.63%9e+02
+1.102e+02
+5.653e+01
+2.832e+00

DUCTCRT

(Avg: 75%)
+8.989%¢-01
+5.240e-01
+7.491e-01
+6.742e-01
+5.993e-01
+5.244e-01
+4.495e-01
+3.745e-01

+0.000e+00

(@

o (T 9 ool (G (Al caz )0 Yo Blyzxil 495 b (oguonog!l amivo 41 (o s (50 30 095 3 b -0 JSC



oY Syl 2 Vo sbow /0 0598 /AFAYF Jl /2o 4L g Lo 3l Silse

S, Mises

(Avg: 75%)
+6.128e+02
+5.623e+02
+5.118e+02
+4.613e+02
+4.108e+02
+3.604e+02
+3.099e+02
+2.594e+02
+2.08%+02
+1.584e+02
+1.080e+02
+5.74%+01
+7.009e+00

DUCTCRT

(Avg: 75%)
+9.000e-01
+8.250e-01
+7.500e-01
+6.750e-01
+6.000e-01
+5.250e-01
+4.500e-01
+3.750e-01
+3.000e-01
+2.250e-01
+1.500e-01
+7.500e-02
+0.000e+00
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S, Mises
(Avg: 75%)

+5.177e+

DUCTCRT
(Avg: 75%)

1 +7.497e-02
+0.000e+00
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DUCTCRT

(Avg: 75%)
+8.991e-01
+8.242e-01
+7493e-01
+6.743e-01
+5.994e-01
+5.245e-01
+4.496e-01

+7.493e-02
+0.000e+00

S, Mises

(Avg: 75%)
+6.920e+02
+6.346e+02
+5.772e+02
+5.198e+02

+1.752e+02
+1.178e+02
+6.032e+01
+2.894e+00
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