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Fig 1 Two-Dimensional Simulation Model of a‘Shaped Charge Warhead
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Fig 2. Locations of Observation Points
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Table 1 Relationship Between the Number of Nose Layers and the Thickness of a Single Aluminum Target Plate
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fif S 3E 25K PBX-9501, KA JWL ARE T FE. 9501 JEZGM R UnR 2 frox, FoH:
¥ p=1.84g/cm3, #2i% D Jy 8800m/s, A,B,R1,R2 Fll o Y AEMENELFEIIZHL, E NI 268.
* 29501 JEZ A RMEAY

Table 2 Material parameters of 9501 explosive
p/(g-em3) D/(m-s™) A/GPa B/GPa R, R, ® E/(J-mm)
1.84 83800 85.24 1.802 4.55 1.3 038 10.2
AT BN, R shock IRATTHE. A EHEALINZE 3 Fros, " Hft 4% B p=8.9g/cm’,

Cl. C2 NHEEZHL, SI. S2 ALHAHMSH, T ARMERRE,

3 AR A
Table 3 Material parameters of COPPER
p/(g-cm) Cl/(m-s) C2/(m-s) S1 S2 r
8.9 3958 0 36 0.45 2.0
L B B AR, & Tillotson RS TR, P e<2Tg/cm®s Ja BRI kLY 4340 49,

4340 AN RN 4 s, b S50 p=7.83glem®, A. B AN /1BH, n NEILIESL, C N
NAR R A

R 4 4380 AMEIAA AR T
Table 4 Material parameters of STEEL 4340
p/(g-cm3) A/GPd B/GPa n C
7.83 0.792 0.51 0.26 0.014
KIS p=1.0g/cm3; ARZES T FE K Polynomial, /KHIMEHERIGnZR 5 Fias. Hr.
Al A2 A3 KIRJIZ 8L, “BO. Bl N/KINTE AL BB 4.
R 5 OKMREHE Y
Table 5 Material parameters of WATER
p/(g-cm3) A1/GPa A2/GPa A3/GPa BO Bl
1.0 22 9.54 14.57 0.28 0.28
IR DUFARL S HES I AYTODYN HIM RS20,
1.3 BETHEES RN BHMEIE

N T IESUE TR EUR N HER I, S ROGIRETIES, M RIS FY BB T 57 AR R 24
ENL T AR R B T SRR, il 3 s
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Fig 3Computational model corresponding to test.
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Fig 4Comparison of Ap twea Numerical Simulation and Experimental Measurement
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Fig 6Propagation Process of Shock Wave behind the Target
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Fig 7: High-Speed Penetration Process of Target Plates.
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Fig 8Formation of EFP Penetrators with Different Nose Layer Numbers
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Fig 10Effect of Number of Nose Layers on Lethality of Shaped Charge Warhead
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Fig 11EFP Penetrators Formed by Nose Sections with Different Total Lengths
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Fig 13Effect of Total Nose Length on Lethality of Shaped Charge Warhead
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Effect of Torpedo Guidance Nose on Lethality of Shaped Charge Warhead

FENG Yuheng, LIANG Angqi, LIU Xingyu, YIN Jianping, YI Jianya, ZHANG Xuepeng
(School of Mechanical and Electrical Engineering, North University of China, Taiyuan 030051, Shanxi,
China)

Abstract:To investigate the influence of torpedo guidance nose configuration on the lethality of an
underwater shaped charge warhead, a series of numerical simulations were performed using the
AUTODYN finite element code. The damage performance of the shaped penetrator under different
simulated nose structures was studied, analyzing the complete process including shock wave diffraction,
behind-target load propagation,and target damage. The results indicate that both”the penetrator head
velocity and the behind-target hole diameter generally increase with the total length -and number of layers
of the simulated nose. Within a certain range, increasing the number of nose layers effectively optimizes
the formation of the explosively formed projectile (EFP), thereby enhanemg-its=penetration capability.
Furthermore, there exists an optimal total nose length that maximizes the héad,velocity while preventing

necking and fracture of the penetrator.
Keywords: shaped charge warhead; underwater shock wave; undertyatéy explosion; explosively formed
projectile; penetration; necking
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