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Comparison of Acceleration Response Inside Products in Shock Waveform
Through Cushioning Material and Shock Waveform of Shock Test
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In packaging design of cushioning for protecting products from shock during transportation, the amount
of cushioning material used is determined based on critical acceleration, which is measured using
trapezoidal waves via a mechanical shock fragility test of the product. However, the shock affecting the
product in the packaged cargo varies depending on the cushioning material. If the shock waveform used to
obtain the critical acceleration is different from the shock waveform affecting the product in the package,
the design of the packaging would not be appropriate.

In this study, the shock response spectra of trapezoidal and half-sine waves are compared with those of
the shock affecting the product through the cushioning material. Results suggest that half-sine waves should
be used in the mechanical shock fragility tests when using foamed polyethylene as the cushioning material,
whereas trapezoidal waves should be used when using corrugated cardboard.
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Table 1 Experimental sample
of foamed polyethylene

Foaming Contact Drop
magnification area height
15 10000 mm? 400 mm
30 15000 mm? 400 mm
30 12500 mm? 400 mm
30 10000 mm? 400 mm
30 7500 mm? 600 mm
30 5000 mm? 600 mm
30 2700 mm? 600 mm
30 1800 mm? 600 mm

Table 2 Experimental sample
of corrugated cardboard

Type One side Piece Drop height
length
Both side 55 mm 2 600 mm
Both side 55 mm 2 800 mm
One side 55 mm 2 600 mm
One side 55 mm 2 800 mm
One side 40 mm 2 800 mm
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