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Abstract

Underwater explosion shock response analysis of a nonlinear double resiliently mounted
equipment on a MIL-S-901D Large Floating Shock Platform(LFSP) was carried out .using

LS-DYNA3D/USA. As a nonlinear double resiliently mounted equipment,

real main engine

module of naval ship was considered, where the engine, bearing, and base frame including
sound enclosure were treated as rigid bodies with six degrees of freedom. The nonlinear
effects of resilient mounts on its shock response characteristics were examined, and the
usefulness of our suggested method was also confirmed comparing with calculation results

by the equipment maker.
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Nonlinear Resiliently
Mounts

Fig. 3 M/E module for cruise propulsion
unit of Korean naval ship

Table 1 List of mounts and connectivity
between bodies

Resilient mounts Connected
Number Type body

20 Spring 1, 2 0 1

38 Spring 4, 5, 6 1 2

1 Spring 7 2 3

13 Spring 8, S, 10 ] 3
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4 Vertical Direction : : : : : : 4
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Fig. 4 Force—deflection curves of mounts
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Fig. 5 Finite element model of M/E
module

Table 2 Inertia properties of M/E module

body| m(kg)

Jx(kg'm®?)

Jy(kg'm?)

Ja(kg'm®)

1 120,279.00

98,870.00

34,408.00

92,882.00

2 |21,680.00

4,1413.00

9,783.00

38,871.00

3 1,063.00

212.00

64.64

202.07

300

250

Acceleration (m/sec”2)

Time (msec)
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Fig. 6 Time history of base shock

Fig. 701 LS/DYNASDE O0IS5l0l Hargl
body 1~39 4Xuar HINIISTO AlR0I%S
NLDA-REMSYSS! ZiDtet &M LIEHHCE OIS
DA 2+ AS0| F ZNO 2B 1R

=
.
&Sotls HE 2 += AL

=

_l

rir

Vertical Acceleration (m/s*2)

o v NLDA_REMSYS : : : g

deacen LS-DYNA3D . . . o d
-40.0 T I I Ll T I L) T I L) ¥ ‘ Ll T
0.00 0.03 0.06 0.09 0.12 0.15
Time (sec) -
(a) body 1

3 3
2 ]
£ ]
s ]
2 -
-
s 3 .
K .
@ -
§ 00
< ] N
= ] : : 3
8 4 . . . . 7
‘E .20.0 —{BODY 2:MainEngine - .. ... ... e S -
> ——— NLDA_REMSYS : . : b

------ LS-DYNA3D : . ]

-40.0 T I L) 1 I L) L) I T I ] ) 1
0.00 0.03 0.06 0.09 0.12 015
Time (sec)
(b) body 2
60.0 N B | T T I Tt 1 T I 1 T L) ]
=
) [ O A

20,0 P e N\

of’
-

oopt SN\

Vertical Acceleration (m/sec”2)

20,0 [-BODY 3 : Pedestal Bearing. - - - - -~ - [ 8. S £
o NLDA_REMSYS 3
[ ---- LsDvnawD , ]
-40'0 L T L) I T T L) ¥ I L L) T
0.00 0.05 0.10 0.15
Time {sec)
{c) body 3

Fig. 7 Absolute vertical accelerations of

each body's center of gravity
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Fig. 8 Finite element model of M/E
module, LFSP and surrounding fluids
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Fig. 9 Propagation of shock wave around

LFSP
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