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_A Study on Dynamic Strength Analysis of Submarine

Considering Underwater Explosion

°Sung-Wan Son, Su-Hyun Choi, Kuk-Su Kim

ABSTRACT

In general, the strength of hull structures can be estimated from siress evaluation considering static and hydro-dynamic
load due lo sea-wave. However, war ships such as submarine, have frequently experienced the underwater explosion
and local structures of ship as well as hull girder can be damaged by the dynamic response excited from underwater

non-contact explosion,

When explosion happens at underwater, shock ‘wave Is radiated in early short time, then gas
bubbles are generated, and expansion and contraction are repeated as they float to the surface.

The shock wave

causes the damage of equipment and its supporting structures, on the other hand, the hull girder strength can be lost
by resonance between bubble putsation and lowest ship natural vibration period.

In this paper, the hydro-impulse force due to bubble was caiculated. Based on these results the hull girder strength of

submarine was estimated from transient response anslysis by using NASTRAN.

Also, shock analysis for some

equipment supporting structures was carried out by using DDAM, In order to evaluate the strength of these local

structures due to shock wave.
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Fig.1 Time History of bubble radius and
fluid acceleration at Mid Ship (Case 1 )}

(b) bending stress

Fig.2 Time History of Displacement and Bending Stress
(Case 1)

Fig.3 Longitudina! Stress Distribution(Case 1)
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Fig. 4 Shock Analysis Procedure by using DDAM
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