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ABSTRACT

Electric components equipped with naval shipboards must endure mechanical shock caused by various mechanical
impulsive sources. Thus the components must be designed carefully and reliability test is an essential procedure
before use. In this study, a new design technology applicable to a large and heavy shock generation system which
can generate various specific real mechanical shocks in specified time domain was introduced. Commonly, the
shock transmitted through the wall of naval shipboard consists of dual shocks. The primary shock is of a very
high amplitude and very short period half-sine form. The following shock is of an exponentially decaying
harmonic form of relatively longer period. Based on the different dynamic characteristics of two shocks, we
proposed a sequential design procedure to determine spring and damping coefficients of the generation system.

Some numerical simulation results showed the feasibility of the proposed method.

Key Words : Dual Pulse(®]% 2 2), Shock Test(%2A A1 %), Dynamic System(s <} 8}7]), Dynamic Design(s-% 23 7)
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Fig. 1. Desired acceleration shape of dual pulse

Fig. 2. Schematic of the dual pulse generation system
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Table 2. Desired pulse shape

Parameters Values

peak acceleration A, =450 g, A, = variable

pulse duration 7, =5 ms, 7, =50 ms
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Table 3. Design examples

. Desired Designed
Given data o
specifications parameters
¢=05
A, = 450 = 72.55[rad/
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7, = 5[ms] k, = 2369[MN/m]
m, = 15[ton]
7, = 50[ms] k, = 62.27[MN/m]
mg = 3[ton]
A = 36.28 C = 1.030[MNs/m]
V= 17.55[ms]
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Fig. a.6. Root locus according to increasing €' when
My; = 3 and my; =7
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