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Fig.5 Effective strain of cylindrical shell Fig. 6 The plastic strain energy of
at a depth of 100 m cylindrical shell at different depths

Pl 7 S 18 A 58 30 48 1T o i 43 S E A K R RIK R 350 m Ak (9 66 1) 88 AR G R IR 7 R,
T K R EE L TR rP AR 17 3 ) B R AS AN T e L 2 i ) R g 2k 9 e ) 0D o R B
F1% 38 B2 S SR ALAS AN UL 2 i 28 ToFE . TR 8 Dy [ R 58 AR TR O T AS R A R AR A A 1 37
Fomf R 2. rv & 8 Wl Bl TR ISE A 38 57 3% il 42 A de (L T 38 332 el T K R T g
B0 25 0 L 3 R I R 200 g TR 14 A A R AN W O
4.2 BOFM

T W SEHER TT E BRI R R0 T (SRS BT 7 IE BT R BN AR L O AT T IR A 5 AP il 2
3t B2k b o o OR A AR O R SR K ST AR O O A B R T O SO R . T 9 R
TRIE SN 350 m B 54 P 7 88 0 D7 o7 T 0T 87 19 158 A 7 ) 8l 285 i 7 295 SR IHG o 158 g 0 I (B A 58 SR A T AR



212 = H L7 i 2 Eild o522 %

JeEt R o i A P B AE 7 A B IR . X BB TR B AL S L Y EEAE 100 m Al 250 m Z [H] I,
KT T i) KB K 10 556495 RE 0 S A T 24 R B KT 250 m B U8 O [ R K OB LA R . BT 10 25 T X
P o A8 0 T S T Xk IO ) AN [ Y% A 4 TR 5 e KA B AR 2K BT 10 Al AR A 5 A6 1Y B8 8k
BB M REE/NT 250 m IF, P40 0 18 AT 7 B9 58 5™ B0, 107 24 38 R T 250 m i, 8
DR RE T E R,

7.5r Or

—0.6r
=7.5

v/(m/s)

u/(cm)

_—— 350m _0.9‘

0 2 7} 6 8 70 2 4 6 8
t/(ms) t/(ms)

PR 7 L TR e AR ) R R I £ P8 0 T R Y A e 5 A% T AR il 2k

Fig. 7 Transverse velocity of central point Fig. 8 Transverse displacement of central point

X
! ‘i‘:’;x‘;:’;:’;x‘;v’;

1111
SR ENOD 0O

SRR OO =

Horizontal explosion Vertical explosion

B9 WREER 350 m IR AE 5% Y 2h 25 i iy 45 SR
Fig. 9 Dynamic response of the cylindrical shell at a depth of 350 m
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Numerical Study on Influencing Factors of Dynamic Response
of Cylindrical Shell Subjected to Deep Water Blast Wave

JIA Xian-Zhen',HU Yi-Ting' ,DONG Ming-Rong*,
XU Xue-Zhong®,LIU Jia-Cong'

(1. Institute o f Chemical Engineering  Nanjing University of Science
& Technology, Nanjing 210094, China;
2. Northwest Institute o f Nuclear Technology ,Xi'an 710024 ,China)

Abstract ; Numerical investigation was carried out on a cylindrical shell subjected to deep water blast wave by
using ABAQUS software package. The simulation contained static analysis by using ABAQUS/Standard and
dynamic analysis by using ABAQUS/Explicit,and the analysis result of the former was imported into the
latter as the initial condition,and then the influencing factors of dynamic response of cylindrical shell
were identified. The calculated results indicated that the dynamic response of cylindrical shell was in-
fluenced by depth, orientation of explosion and prestress. The damage and distortion of cylindrical
shell increases with depth,and the velocity-time history of cylindrical shell particle becomes smoother
as the depth increases. The dynamic response to different orientations of explosion is distinct. Prestress
leads to severe damage and distortion of the cylindrical shell, which also relates to orientation of explo-
sion. Research results are valuable in evaluating the vulnerability of submarines.

Key words: mechanics of explosion;dynamic response; numerical simulation;torpedo shell; deep water

explosion



