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Fig. 4 The measurement locations of the acceleration and strain
3 GR®

3.1 EAH

Pl 5 25 T LA ML (1 1 ph 3 R 0 I R L A eP T LA A R A 4 % o I B B R S K B Y B 7E ok B B
B R S R RIS BUE A A BT, KMk AL 210 ms, MEWRSZISEE S5 H 35 E 1 AR Rk, 16
{EH YEFAE 10 MPa 2247, SIS B B (022 St /N TF 596, 30 U8 B/ 2 1 1k 2 5 AR R e L 90 30 LA 45 L 1 ] T 4 1k L
Foml %t e

a
l()(') Pl ® P1
L 18
sk
L 6k
< OF ]
= Sl
S S
L 5F
2 -
— L L - 1 1 1 1 A Il L ]
0 50 100 150 200 250 02 04 0.6 0.8 1.0
t/ms t/ms

K5 E i He Jy i fa] s it 2k
Fig. 5 The time history of the free field pressure
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Fig. 6 Comparison between wall pressure histories
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Fig. 10 Comparison between the shock response spectra
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Protective effects of hyper-elastic sandwiches coated onto metal boxes
subjected to underwater explosion

CHEN Yong'*, HUA Hong-xing', WANG Yu’, GOU Hou-yu'
(1. State Key Lab of Mechanical System and Vibration, Shanghai Jiao Tong University ,
Shanghai 200240, China;
2. Institute of Naval Vessels, Naval Academy of Armament , Beijing 100073, China)

Abstract: In order to explore the protective effects of the elastic rubber sandwich layer coated onto a
ship hull, a series of 5-kg-TNT-equivalent underwater explosion tests were conducted on a floating
steel box before and after the rubber sandwich was coated onto to comprehend the dynamic perform-
ance of the protective layer. Acceleration, strain and wall pressure histories at several typical locations
were monitored as the main criteria and analyzed. The super-elastic protective layer is capable of low-
ering both acceleration and strain peaks of hull structures effectively. The wall pressure histories near
the bottom hull illustrate that the transmitted impulse during the initial fluid-structure interaction
stage can be reduced by almost 50%. Shock response spectrum analysis demonstrates that the elastic
protective layer performs much like a low pass filter. It is capable of moderating high-frequency com-
ponents of shock responses greatly, but not very effective in reducing low-frequency components.
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