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Influence of Low-pass Filter on Cushioning Evaluation with
Damage Boundary Curve
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To evaluate a protective function of cushioning design against various shock events in transport, new
evaluation method that Damage Boundary Curve is calculated using measured shock pulse when drop test
has been proposed.

This paper shows the influence of cut-off frequency of low-pass filter to Damage Boundary Curve and
pass/fail judgement by new evaluation method. As the result, damage area of Damage Boundary Curve was
changed dependent on cut-off frequency. Also the difference of pass/fail judgement of cushioning design
occurred when cut-off frequency of low-pass filter setting was too low because of the response peak
acceleration at critical component calculated lower than the original value. Moreover we found the suitable
cut-off frequency setting that should be over 3 times of natural frequency on critical component.
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Fig.1 Influence of low-pass filter (L.P.F.) on shock pulse
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Fig.2 Influence of low-pass filter on shock analysis result
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Table1 Influence of low-pass filter toward pass/fail judgement

AV,

firr Ac Im/s 2m/s 3m/s 4m/s
50G Fail Fail Fail Fail

100Hz 75G Pass Pass Pass Pass
100G Pass Pass Pass Pass

50G Fail Fail Fail Fail

300Hz 75G Pass Fail Fail Pass
100G Pass Pass Pass Pass

50G Fail Fail Fail Fail

500Hz 106 Bass Padl Padl Bass
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