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Abstract This paper studies the damage effect of the tungsten cored armor piercing round (APCR) on the supersonic missile engine
cabin. The APCR at a speed of 1000 m/s penetrating into a coming attack supersonic anti-—ship missile at a speed of 730 m/s is
simulated by the ANSYS/LS-DYNA software, and the rules of damage for the APCR penetrating the engine cabin of the supersonic
anti—ship missile at different incidence angles and off-axis distances are acquired. On the premise that the APCR with the same off-
axis distance in each condition can penetrate into the engine, the results show that the smaller incidence angle of the condition, the
bigger remaining mass after the APCR penetrates into the engine, but the smaller residual velocity. On the premise that the APCR
with the same incidence angle in each condition can penetrate into the engine, the results show that the smaller off-axis distance of
the condition, the bigger remaining mass, residual velocity and kinetic energy after the APCR penetrates into the engine. When the
residual kinetic energy of the APCR is taken as the standard for the damage ability, in general, under the condition that the APCR
can penetrate into the engine, the smaller off-axis distance and incidence angle are, the better damage effect after the APCR
penetrates into the engine cabin of supersonic anti—ship missile is.
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Fig. 1 Model of engine cabin equivalent drone
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Table 1 Material parameters of the Johnson—Cook and Grlineisen

kL p l(g-em™) A/MPa B/MPa n ¢ m T,/K S S, S, Y,

93"y 17.60 1506 177 0.12 0.016 1.00 3683 1.44 0 0 2.17
TC4EKE % 4.51 1098 1092 0.93 0.014 1.10 1941 1.147 0 0 2.04
43404 7.84 792 510 0.26 0.014 1.03 1793 1.49 0 0 2.17
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Fig. 3 Penetration damage stress nephogram at different incident angles when off-axis distance is zero
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Fig. 4 Penetration damage stress nephogram at different incident angles when off-axis distance is 4.95 cm

BiF1/MPa B f1/MPa R/ MPa
1760y 1590y 1832y
1408 1273 1466
1056 955 1100
704 537 733
353] 319, 367
0.86 1.14 0.50

(a) p=0° (b) p=30° (c) p=60°

E5 1RH9.90 cm, REINGT ARHEHISRG N 1= E
Fig. 5 Penetration damage stress nephogram at different incident angles when off-axis distance is 9.90 cm

22 HEERSH A2 i T LA S i il B Sk O BsF ) S A A 00

M3 R 4TI ), IhEE 25 0 FT4.95 em B, AE45 | B9 H SR A KR ShL)E IR I it m i K (AR A R SibLE
PG TOLN B 28 W Re 2R B R S e Fn R ahible | B9 28 H SAE X &2 S LRI A B v /N T H A tH R R B R E
T ARA RPN, Sl &R shbl. WS AT IR mfhis | s/ AR 600, 2928 F SR AR SHIL IS A4 o i
27499.90 em B, AR 001 3000, By 2 HT SRR 2R o | /N AR AR SIHLE 45 28 FHSURE X & S LR A B e R
RS K RN R BIAILTEAA s ASBE A1 R 60° T, 425 28 H BB 24 A T AR 300, 45 2 FH BRI Ak sh BB S R . il 25 Oy 4.95
PRSI em B, R[S F 1050 55 il B 0 O B, 259 A IR o D




—t

www.kjdb.org

¥ SR 2014,32(13)

SCIENCE & TECHNOLOGY REVIEW

PR 4 9.90 em i, A S A 0°HT, 485 58 F SR A & sbILS )
Pl A i fie K 5 AR R 30, #8528 F SR A & S HILIG ARG
R ST A P F s VA H R 4% sl BB AT £ R O° Hsf g
TGS AR 3008 T30 s A AR 60° 8, 49 28 SR BE A=A
Kbl NS AR AR TR, Dw 2 25 A O 1S, 83 25 PR 5380 A o i |
FEX 6 A B TR0 % 2 B 4 e K I FE 254 9.90 em B, 45
SR AR T i AR AR U IR SRR BN

®2 HETHELER

Table 2 Results of numerical simulation

AHaC) R/ em mlg v/(m-s™) Ell
0 0 107.5 850.8  38893.0
30 0 92.3 11527  61340.2
60 0 60.2 1321.6  52608.4
0 4.95 105.5 801.5  33870.7
30 4.95 92.0 1132.8  59048.1
60 4.95 48.7 1245.1  37780.2
0 9.90 91.4 622.3 17705.4
30 9.90 50.1 792.1 15745.2
60 9.90 0 0 0
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