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ABSTRACT

Non—contact underwater explosions against surface ships could cause extensive equipment
damage and render the ship inoperative. As an analytical method, DDAM(dynamic design and
analysis method) is used for ship shock design. In this paper, in order to verify the finite element
model of large shipboard equipment, modal test of equipment was performed. Major objective of
this paper is to describe shock analysis methodology for large shipboard equipment attached to the

top and bottom foundations.
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Table 1 Comparison of results between modal test
and modal analysis

1 5.68 6.752 1st bending

2 12.07 11.25 Twisting
3 26.16 26.847 2nd bending

(a) 1st mode shape (a) 1st mode shape
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() 2nd mode shape

{c) 3rd mode shape (c) 3rd mode shape
Fig. 4 Mode shape(modal test) Fig. 5 Mode shape(modal analysis)
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Table 2 DDAM analysis results for each case
(natural frequency and modal effective
weight )

Case 1 X 27.7
58.1 3,138
y 25.3 7,321 69.2%
67.6 825
z 99.6 1,560 84.8%
101.5 2,569
Case 2 X 11.3 9,639 83.5%
50.7 1,301
y 19.4 10,965 84.4%
43.2 710
53.7 12,478 82.5%
Case 3 X 27.6 6,389 83.4%
52.1 2,859
y 24.8 7,630 84.9%
67.4 845
z 65.3 12,498 82.3%
Case 4 X 24.3 3,780 82.6%
26.8 64,141
37.4 3,840
y 24.3 78,927 92.1%
26.8 4,366
z 43.8 1,733 82.8%
52.1 60,589
52.7 6,605

1) Weight ratio = total modal effectve weight X 100/total
weight (%)
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Table 3 DDAM analysis results for each case (Von
Mises stress)

unit : kg/cm?(b/in®)

Case 1 1,350 1,744 2,566
ase (19,200) (24,800) (36,500)
Case 2 1,434 2,186 2,404
ase (20,400) (31,100) (34,200
Case 3 1,729 1,588 1,715
ase (24,600) (22,600) (24,400)
Caso 4 1,448 1,097 1,940
ase (20,600) (15,600) (27,600)

default_Fringe
Max 3.66+004 @Nd 10403
Min 7.07+002 @Nd 10390

Fig. 8 Von Mises stress(Case 1, z-axis)



default_Finge
Max 3 424004 @Nd 1516
Min 3.36+002 @Nd 629

Fig. 9 Von Mises stress(Case 2, z-axis)

default_Frnge
Max 2 444004 @Nd 1515
Min 2 58+002 @Nd 3079

Fig. 10 Von Mises stress(Case 3, z-axis)
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