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Prediction on Peak Acceleration of Packaged Freight
at Target Drop Height by Safety Drop Height Free Fall Test
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A new method of the drop test has been proposed as “The Hybrid Drop Test’. The purpose of this test is to evaluate the
cushioning package design without the damage of the test specimen by the drop test. On this test, the predictive acceleration
of the target drop height is calculated by the result of the safety drop test from the low drop height. The high efficacy of this
test has been confirmed in the prior study. However, there is a problem that expensive equipments, such as shock machine,
simulation software and acceleration measurement system, — are needed to carry out  this test .

In order to become more useful test, the new simple method with the free fall tester and acceleration measurement
equipment was proposed and investigated in this paper. As the result, the accuracy of the predictive acceleration was within
15 % toward the peak acceleration by the drop test. Moreover, it has suggested that there is a relatively slight influence of the
characteristic of the cushion materials.
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Fig.1 Friction Viscous Damping Model
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Impact Velocity from Target Drop Height
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Calculation of Predictive Acceleration
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Fig.2 Derivation for Predictive Acceleration
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Fig.3 Dummy Box

(a)

(b)
Fig.4 Tested Cushion Material
(a)Pulp Mold
(b)Expansion Polyethylene
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Fig.5 Calculation of Predictive Acceleration
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Fig.6 Comparison between Predictive Acceleration

and Experimental Acceleration
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(a) Pulp Mold cushion

Table1 Result of Experiment and Prediction

(b) Expansion PE cushion

(@)

Drop height | Fexp(6) | Fexp sta(G) | T(ms) | T5ea(ms) | Fpre(6) | Fpre 5ta(6) | Forror(%)
30cm 71.9 8.3 9.8 0.4 - - -
40cm 89.8 6.5 9.5 0.4 - - -
60cm 115 4.7 8.4 0.8 121.4 19.0 5.6
80cm 132 13.4 8.6 03 147.8 315 12.0

(b)

Drop height | ¥exp(6) | ¥exp sta(G) | T(ms) | Tea(ms) | %pre(6) | Fpresta(G) | Ferror(%)
30cm 51.8 14 134 0.5 - - -
40cm 61.2 3.2 135 06 - - -
60cm 67.7 6.4 13.7 0.4 76.8 8.1 13.4
80cm 80 38 137 0.9 90.0 12.6 12.5
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