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Fig. 1 Typical structure of cabin near shipboard Fig. 2 Simplified structure of cabin near shipboard
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Table 1 Parameters of cabin near shipboard (Unit: mm)
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(a) Experiment 1
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Fig. 5 Damage of structure in experiments
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Fig. 6 Simulation results on shock wave induced damage Fig. 7 Simulation results on shock wave induced damage
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Fig. 11 Layout of PVDF sensors
SR P A& 12 BroR o pyoLpe S MR AR B BE TE ST T, pa s pa A B S AR Y RE TH I
ST,
MEESR BA SRR 3 16 600 MPa, ZE B J5 M b3 J1 {8k 3 MPa, HA K
BRI B8RS, IR Ty 25 0 b & 25 it 0] oo ke 31 7 B0 1 2 WV L b P AE 28 R b o
PR, B3k 25 iR IS AT 28 AR /N S N BEXT 25 M AR LA RS THT TR 7 AR B RS

, : . . 600
600’ | 500_
450 400}
& £ 300}
S 300 S -
= | 2 200}
130 M 1001
O 1 0 L,
s s s ~100 b - - .
0.46 0.48 0.50 0.46 047 0.48 0.49
t/ms t/ms
8.
2_
6
1
s £ 4l
2 o <
& S 2
2l )
0.52 0.56 0.60 0.54 0.63 0.72
t/ms t/ms

12 LI S0
Fig. 12 Typical pressure wavelorm

REZGAE A B R KE B B b i B T RO A% 3 LA B IS 855 7 W R 0 B Bl i R e, ok i R
R RO AN T~ s RU s v o e N P DR (T N 2 8 v e [ Iyl 1 R L 5 22 B4 1
1R A JOT A R 22 B LT ARG A 3 47 25 SR AU (L o il 5 i o g el D8 BEL B AR A JB % 1 22 D BEL e v 1 B
375 SR R (L oo U B A o 5 9 — O D ol B AR AR KX A R A R A L s A T A R e R
FEAA 22K, b P AE 25 A B AR 3G s U e . R Ut o 1 A e 2 5 7 R 45 A AR I, ot Uk Y
BT TH FE T B TR A6 e SN2 B A AR (A AR ET RO b L B S b DR R AR S e 1 A RUE R R

E 13 KPR S A B o B AR 4R 1B 0 . 7R 13 Ca) Hp L 26 25 MR FE TR 1 b o5 0 EL R AVE T i
SR JE MR L 7K b e i (R R 249 2R 600 MPa, = i {8 i i KoK G b s /R A 30T 1% 2 B AR 1] 9



1152 1k Y 5 iy o %38 %

FLsAE & 13 Ch) v ety I 56 i 378 ek A0 DA F) AR Foad PA) A2 56 o ol 7 P ) 2 R A i A S el A L S
il P IR ZE ZY 4 MPas 7518 13 (o), 23 i v i o PO 3 28 - B A - 7K A TS 33 )i 5 R K
i ISR 20 7 MPa, 1 25 i B S ob A T RO P A9 b el B B BE D B R ORI 7E I 13 (D
WG T o AR TN S5 AR SR MR T IXR 32920 10 MPas 72 8] 13 Ce) W, 25 i A B e 7 4 o 25 fig
Jei A R T AR B S At K o b i 1 (B 29 5 30 MPa, T /K A0 5 1 FH . B o 6 AR R R 7 SR
IR E T . AT R L 2 24 1 K 18000 i o SRS XA S A B IR AT BR

() (b) (© (d)

P13 ohifi AR A AL B 1 R ) = B CR BB )
Fig. 13 Stress nephogram of shock wave propagation in structure (shaped charge)
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Damage effect of cabin near shipboard
under shaped charge exploding underwater

WANG Changli, MA Kun, ZHOU Gang, CHU Zhe, WANG Kehui,
CHEN Chunlin, ZHAO Nan, LI Mingrui, FENG Na
(Northwest Institude of Nuclear Technology, Xi’an 710024, Shaanxi, China)

Abstract: In this paper, experiments and numerical simulation were conducted to study the damage
effect of shaped charges exploding underwater on cabins near the shipboard, and discussed the propa-
gation law of shock wave in multimedia structure and damage mechanism of the structure, providing
reference to the design of protective structures. Results show that under the same explosive equivalent
condition, explosives can only damage the first cabin of the cabins near the shipboard, the multi-
media structure has a strong attenuation effect on shock wave., and the penetrator formed by shaped
charge can cause perforation of front board and back board of the second cabin. The diameter of the
hole is 1/3—1/2 of the charge. The enlargement of the liquid tank or the thickening of the liquid tank
backboard can enhance the anti-explosion ability of the cabin near the shipboard.

Keywords: cabin near shipboard; shaped charge; underwater explosion; damage effect
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