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Abstract; In order to study the deceleration effect of explosive reactive armor( ERA) on long rod type tungsten
steel armor piercing projectile, the long rod armor piercing projectile model was designed by using LS-DYNA finite
element software ,and the numerical model of long rod armor piercing projectile penetrating explosive reaction armor
with different speeds and angles of attack was established and the penetration process and speed of each part of the
armor-piercing projectile were analyzed. The results show that the explosive reactive armor has obvious deceleration
effect on the long rod penetrator, which is related to the attack angle between the axis of the penetrator and the nor-
mal of the reaction armor. The larger the angle of attack is,the better the deceleration effect is,and the stronger the
protection performance of the explosive reaction armor is; the deceleration effect of the projectile body in the process
of penetration has hysteresis,and the farther away from the warhead, the slower the starting time of deceleration. A
new type of explosive reaction armor piercing projectile with two-stage warhead is designed , which can provide useful
reference for the designers of anti-Armor Weapon System in the aspect of structure optimization.
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Fig. 1 Calculation Model of long rod armour piercing projectile
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Fig. 2 Overall 3D calculation model
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Table 1 Material parameters of armor piercing projectile
ok p/(g+cem™) E/GPa w o/GPa
1AL 14.5 345 0.29 1.6
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Table 2 Materials and state equation parameters of upper and lower target plates of explosive reactive armor

p/(g-em™) G/(GP,)  A/GPa B/GPa n

Cc m Tm S 1 S 2

C/(m-s") V,

7.83 71 0.792 0.51 0.26

0.014 1.03 1793 1.49 0 4569 1
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Table 3 Explosive reaction armor comp_ B explosive parameters

p/(g+cm™) G/GPa a b XP, XP, r,/GPa r,/GPa
1.712 3.54 524.2 7.678 4.2 1.1 778.1 -0.05
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Fig. 3 Penetration effect of penetrator into explosive reactive armor under different obliquity
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Table 4 Tip velocity of armour piercing projectile under four obliquity conditions

“EE VO/ dhl/\‘* Vl/ o RE AR B V. o %
e g RV RV EERR AV A

(m-s™") (m-+s™") (m-s™") P/%

0 i 1550 1233 317 20.1
i 1550 602 948 61.2

30 X J5 1 775 478 297 38.3
Y J5 1) 1342 366 976 72.7

| 1550 852 698 45.0

45 X J5 1 1096 822 274 25.0
Y J5 1) 1096 223 873 79.7

| 1550 982 568 36.6

60 X J5 10 1342 981 361 26. 8

Y Jin] 772 23 749 97.0
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Fig. 4 Velocity observation points of armor piercing projectile
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(b) Velocity gradient curve at 30° angle of attack
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(d) Velocity gradient curve at 60° angle of attack
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Fig. 5 Velocity distribution along the axis of armor piercing projectile under four working conditions
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Fig. 6 New active fracture armor piercing projectile
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