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Abstract

The DDAM (Dynamic Design Analysis Method) has been the most popular method for the
shock response analysis of naval shipboard equipment. It was common to model the
equipment as a simplified mass-spring system with multi degree of freedom in DDAM
Nowadays, however, it is necessary to adopt the finite element method for the shock response
analysis due to the complexity of equipment. In this study, the DDAM program is developed
to evaluate the performance of shock-resistance of FEM models using MSC/NASTRAN
DMAP (Direct Matrix Abstraction Program) which provides the practical tools in interfacing
with the externally developed program. Through the numerical test of the structural
components and comparison with the results of ANSYS DDAM, it is confirmed that the
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developed program can be applicable to analyze the shock responses of the shipboard

equipments.
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Fig. 1 Procedure of developed DDAM
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Table 1 The results of DDAM using DMAP
and ANSYS of the cantilever beam

Participation Effective Mass
Frequency (Hz)
Mode Factor {ka)
EXACT | DDAM | DDAM | DDAM | DDAM
NASTRAN| ANSYS .

SOLUTION [ (DMAP) | (ANSYS) | {DMAP) § (ANSYS)

1 107 | 107 | 108 30 30 | 1646 | 1646
2 672 | 675 | 679 17 17 508 | 508
3 1 1878 | 1890 | 1903 10 10 173 | 11
4 | 3668 | 3698 | 3729 07 07 | 08 | os
5 | 6044 |6102| 6165 05 05 | 033 | 033
6 | 8908 |9096 | 9210 95 04 033 | 033
7 | 12522 |12675 12864 | .04 o4 023 | 023

Table 2 Shock responses of the cantilever

beam
Node NRL Sum Deflection m NRL Sum Stress (%'}
1 000 1.32E+08
5 .002 6.71E+08
9 006 6.32E+07
13 01l 3.76E+07
17 .017 6.26E+06
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Table 3 The results of DDAM using DMAP
and ANSYS of the stiffened plate

Participation | Effecive Mass
Factor (Kg)
Measured| DDAM | DDAM | DDAM | DDAM
[13] | (DMAP) | (ANSYS ) | (DMAP) | (ANSYS)

Frequency (Hz)

Mode
NASTRAN| ANSYS

1 1962 | 1918 | 190 293 3.00 8.62 9.00

2 2156 | 2366 | 210 | 2E-7 | 4E-11 |.8E-15(.1E-22

3 2741 | 3196 | 272 9 NETN < 56
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Fig. 4 Stiffened plate
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Fig. 5 Comparison of computed effective
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Fig. 7 Distribution of stress of the
stiffened plate
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Fig. 9 Stresses of using the selected mode
versus using six modes
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