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ARTICLE INFORMATION ABSTRACT

Original Research Paper In this paper, the penetration process of anti-structure tandem projectiles is investigated by numerical
Received 20 June 2016 and experimental methods. The used projectiles in this research have been composed of the forward
Accepted 10 July 2016 shaped charge with conical copper liner and the following Kinetic energy projectile with flat nose. For

Available Online 02 October 2016 determination of cavity and tunnel geometry, at first follow projectile penetration test is done. In this

process three shaped charge projectiles are tested. According to the same conditions for projectiles and

$§%"é"e°nr1d;;ojecme penetration concrete target, the obtained data of performed test are in good agreement with each others. Then
Forward projectile numerical simulation of forward and follow projectiles penetration is analyzed by finite difference
Follow projectile hydro code: AUTODYN. The numerical results obtained from the forward projectile penetration have
Damaged Concrete been compared with experimental results. The comparisons between experimental and numerical results

for forward projectiles show good agreement with each others. At the end of this research, the residual
velocities of the follow projectiles are investigated by numerical method. The results also indicate that
the residual velocity of follow projectile increases due to the damage in the concrete target, which is in
agreement with which predictions.
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* Anti Structure Tandem Warhead
2 FSC- Forward Shaped Charge

® Follow Through Warhead
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Fig. 2a Forward projectile (Unassembled)
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Fig. 2b Forward projectile (assembled)
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Table 2 Material properties of copper liner in Johnson-cook Material
model [16]

CeaS Jaie CoraS Jade
p (kg/m?) 8960 N 031
c 0025 M 1.09
A(MPa) 90 MELT(K) 1360
B(MPa) 292 T(K) 293

[16] JlxisVlagois 35sm sole Joo 1o C4 o mmiie ool g3le _olss 3 g0
Table 3 Material Properties of C4 in High Explosive Burn Mode | [16]

oS Jade oS Jlade
p (kg/m?) 1601 PC/(GPa)  0.28
D(m/s) 8190 R2 1.4
A(GPa) 609.77 OMEGA 775
B(MPa) 12.950 E,(GPa) 9.0
R1 45

! High Explosive Burn Model
2 Fraction Burn
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Fig. 8c Third concrete target after forward projectile penetration (Right:
back — Left: front)
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Fig. 12 Follow projectile penetration in several time steps (damage contour) and follow projectile velocity changes graph, during penetration in

concrete target without hole
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Fig. 14 Follow projectile penetration in several time steps (damage contour) and follow projectile velocity changes graph, during penetration in
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