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Cushioning Performance Evaluation Method using
Shock Response Analysis
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Protective package is always required that the peak acceleration of shock pulse on the package by drop test should
be under the critical acceleration of product for safety. Hereby the protective performance can be judged by
comparing between the peak acceleration of experimental shock pulse and the critical acceleration. Package should
be redesign if the peak acceleration of experimental shock pulse is bigger than the critical acceleration. However, it is
difficult to judge the cushioning performance by the peak acceleration since the experimental shock pulse is often
complex waveform has various frequencies. Moreover this performance is sometimes misjudged due to the peak
acceleration is influenced easily by applied digital low-pass filter.

In this paper, the new evaluation method for protective package has been proposed using the shock response
analysis of experimental shock pulse on the critical natural frequency of the most fragile component that is derived by
Damage Boundary Curve of the product. By comparing between the peak acceleration of shock response analysis and
the critical acceleration of fragility component, the cushioning performance of package will be evaluated
quantitatively on the product damage without the influence of digital low-pass filter.
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Fig.2 Example of shock pulse on package

by drop test
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Fig.3 Influence of digital low—pass filter on

peak acceleration of shock pulse by drop
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Fig.4 Example of shock response analysis
by drop shock pulse

140

120 + i* @ * *
= S :
T 100
=l
B s e
S
] H :
g e : :
T 0 fe 3fe

20 E Z :

0 H :
0 100 200 300 400 500 600
Cut-off Frequency(Hz)

Fig.5 Influence of digital low—pass filter on
peak acceleration of shock response
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Fig.7 Influence of low—pass filtering on SRS
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