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Table 1 J-C constitutive model parameters of core and jacket

Parameters Steelcotel?4] Brass jacket!?’]
P/ (gem™) 7.85 8.96
E/GPa 208 124
|4 0.3 0.34
G /GPa 80 46
A/ GPa 1.976 0.090
B/GPa 2.856 0.292
n 0.2072 0.310
(& 0.005 0.025
m - 1.090
T /K - 1356
™K - 300
&ls™ 0.008 1
C,/(Ikg"K™) 450 386
D, 0.54
D, Principal stress 4.89
D 3.6GPa
3 Principal strain -3.03
D, 0.1 0.014
D, 1.12

J-C AMIEFREGIRETTRE (BOS), M EHERIZ. 571, BELIEMK R, HFE Gruneisen
RETTHE:
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Table 2 Parameters of the equation of state for brass jacket

Parameters c/(mes™) S, S, S, VZ o,

Value 3940 1.49 0 0 1599 0
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Table 3 JH-2 Constitutive model parameters for ceramic target

Parameters Value Parameters Value

Po / (g-cm’3) 2.51 O-fmax 0.2
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Table 4 Simulation Model Validation

Experiment!?8] Simulation Error
Residual velocity 239m/s 244m/s 2.1%
Remaining length 47.5mm 48.2mm 1.5%
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(a) Mesh Convergence (b) Remaining Core Length
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Figure 2 Model validation
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Figure 6 Energy absorption-time history curves of the target plate
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Ceramic Armor
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Abstract: Ceramic has high value due to the lightweight, high-strength’propérties as a protective material
in ballistic applications. However, the inherent high brittleness limits the.ballistic performance of ceramic,
therefore it is necessary to combine with other materials to enhance the ballistic performance. In this paper,
the numerical model was developed to simulate the penetration' of7.62 mm API projectiles into polyurea-
coated boron carbide ceramic armor. The effects of the ¢oatinglposition, thickness, and projectile obliquity
angle on the ballistic performance of the target were systematically investigated. It is shown that the ballistic
performance of polyurea-coated ceramic armor steongly/depends upon the position of the coating. The
ballistic performance of ceramic armor is significantly €nhanced when the polyurea layer is coated on the
rear face of the target. Conversely, the ballistic performance is lower than that of the bare ceramic target
when the polyurea layer is coated on the striking face or employed as the face sheets of a sandwich structure.
The further analysis reveals that the energy absorption of the polyurea has a little ratio. Furthermore, the
polyurea layer can change the erosien energy absorption of the target by affecting the stress wave propagation
and the penetration. The polyurea‘coOatéd on the rear face of target is benefit to the ballistic performance for
the oblique penetration. Moreoyer, this advantage decreases with an increase in the projectile obliquity angle.

Keywords: ceramic armof; polytired coating; ballistic performance; penetration; finite element simulation
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