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Abstract

The structure system of high capability submarine must
have the ahility to resist the high pressure under deep water
and under water shock loading. Consequently, the aim of
this research will be the capability of resisting high
pressure, shock loading, and fatigue damage of pressure
hull. The achieved percentage of scheduled progress in the
second year is to obtain the dynamic response and failure
behavior of the pressure hull under shock loading. In
addition, we also analyze the crushing behavior of this
model.

In the second yearly period, we use the numerical
pressure hull model of U209 Submarine accomplished
before to make a study of the dynamic response and failure

behavior of pressure hull under shock loading. The

phenomenon of under water shock, nevertheless, is so
complex that we use the result of another proposal,
Analysis on the shock resistant of main equipment, to be
the design load. In the long run, we can get the distribution
of deflection, stress of this model in dynamic. But in the
final, we develop a theoretical method to replace the front
onein order to reduce calculating time.

Besides, we comprehend the characteristic of this model
further by probing into the collision behavior by using
Explicit Time Integral Method.

Key Word submarine, pressure hull, underwater

shack, collision



[ SAwmEmLE SRR

| ST e S TR

HDW

HY-80

. e
i i
[ amimAwd |
[ wmraaamE | | was
FaniEEnme |
Lyl I b=
o ws |
{ TR ER S R
| ARAILS |
t+ At

time duration

time step step by step

explicit method

conditionally stable

contact

ABAQUS

master & slave

Standoff Point

Pressure(Pa)

—t s,

000E+00  200E-(2  400E-02  600E-C2  B8OOE-2  100E-01  120E-01  140E-01  160E-01  180E-01  200E-0Y

t(sec)

Standoff Point

implicit method

1.6034E+7 Pa

t =1.055E -1s

s mEEmE s
PR i N LR Saees

Standoff Point
t=0

contact force



Standoff Point

2006408
F o a a a a a a a a /m\
L 20E+8 VAN
3 A4

-400E+(B

OWE+00  200E-(2  400E-02  GOOE-G2  BOE-02  100E-01  120E-0L  140E-01  160E-01  180E-01  200E-01

t(sec)

Standoff Point

0.05s
5.87cm

9cm

U209

Standoff
Point 300Mpa

]
]
- "
i
i
] » t=0.15s

2006407 B
T LSE07 :
o
T lme07 E | i
% 5006406 I k)

L L L L S, N L L — L T

£ 00Em __..:-':':1_.. !.,_I

“S0E+06 s ﬂ'-' ‘!J‘.

OOE+(0  200E-02  400E-02  6(OE-2 8O0E-02  100E-01  1XE-0l 140E-01  1G0E-OL  180E-01  200E- d -
t(sec)
Standoff Point

LO0E-01 —
E swew p i
T e0ER P

2006-2 o E

200E-(2 "y

m=w s i

OME+00  200E-02  40E-02  600E-02  BOOE-02  1006-0L  120E-01  140E-0L  10E-01  180E-0L  200E-01 -
t(sec)

t=0.05s




t=0.19s

...... T s - t=0.8s

t=1.6s

t=3.2s

Sufsie of Mrarumn

P Hujh Fradiaig
e = =
& AT E\"
/ Wgtgr i Pauioia e Sut b
| [ T ] L

L

Eaplanion— N
|
i

P T ]
T L CiEmgiirmaam e s mm e e

kY ..____.-" e Bubbin
Fomain sk mman mas t=4.4s

e e
I o e
N Bl L] =

7knots
10Kt s



450MPa
KSF
1
2
3
12
1 1
2
2 KSF=0.8 3
4
3
5 explicit method
4
5 6
6 1 J.S.Coles E.A. Christian J.P.Slifko C.R. Niffen

egger and M. A. Rogers 1946 " Shock wave
P.61 P.70 P.75 parameters from spherical TNT charges detonated under



N

10

11

12

water”  Underwater Explosion Research Vol.1 Office
of Naval Research Washington D. C. 1950

Lord Rayleigh " On the Pressure Developed in a Liquid
During the Collapse of a Spherical Cavity”
Philosophical Mag. (Ser. 6)VVol.34  P.94~P.98 1917
H. Lamb " The Early Stages of a Submarine
Explosion” Philosophical Mag. Vol.45
P.257~P.265 1923
H. Jones and A. R. Miller ” The Detonation of Solid
Explosives” Proc. Roy. Soc. (London) 194A
P.480~P.507 1948
G. I. Taylor 1942 " Vertical Motion of a Spherical
Bubble and the Pressure Surrounding It” Underwater
Explosion Research VVol.2  Office of Naval Research
Washington D. C. 1950
K. S. Hunter " Underwater Explosion Bubble
Dynamics” B. S. New Mexico State University
1993
M. Strasherg " Gas Bubbles as Source of Sound in
Liquids”  J. Acoustic Soc. Am.28 P.20~P.26 1956
Christopher Earls Brennen " Cavitation and Bubble
Dynamics”  Ch.2 Oxford University 1995
” P.140~P.143
P.150 2002
C. N. Wang and C. C. Tse " The Scattering of an
Acoustic Wave Incident on the Rigid Floating
Body”  Applied Acoustics Vol.53 P.35~P.41 1998
P.183~P.213 P.309~P.311

1997

" P.143 P.151
2002



