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Response Characteristics of the Cushion Materials for Packaging
of the Pears by Mechanical Shock during Transportation
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Abstract Physical damage on fruits and vegetables caused by shock degrades the value of product in the fresh market.
Tn order to design a product/package system to protect the product, the peak acceleration or G force to the product that causes
shock damage needs to be determined. Shock cushion packaging is applied to protect goods of all kinds. It can be adapted
in their shape to any product to be packed, so that its shock absorbing properties is determined by geometry of the product.
The shape of a cushion can be adapted to the expected shock loads. To analyze the response properties of cushion materials
for packaging of the pears for optimum packaging design during transportation, shock tests were carried out. Shock accel-
eration that is happened in pears were appeared very high by 25~30 G in the input shock acceleration of 14.1618 G that was
measured in transportation road. This means that the pears receive the shock acceleration more than maximum double itself
and the damage by this can happen and the shock acceleration increase in case use PE tray cup and PE net in fruits, the use
of corrugated fiberboard pad may become one method that it can reduce the damage by the shock in packaging of fruits
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Table 1. Harvesting date and physical characteristics of the perrs used in shock tests

Date of harvest | Volume (10% m?)

Mass (kg) True density (102 kg/m®)|  Sphericity (%)

Pear (Nittaka) 2006. 10 6.5301 (1.0132)

0.7145 (0.0514)

109416 (0.6417) 95.89 (1.71)

*denotes standard deviation
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Fig. 1 Schematic diagram of the shock test apparatus for the pears.

Fig. 2 General view of the shock test using the electro-magnetic vibration exciter.
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Fig. 3 Extended peak shock acceleration section in non-paved road and shock control profile.
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Fig. 4 Shock accleration of the pears in shock profile input according to the mass.
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Fig. 5 Shock acclerations of the pears by cushion packaging
materials in shock profile input.
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