JOURNAL OF KOREA SOCIETY OF PACKAGING
SCIENCE & TECHNOLOGY. Vol. 11, No. 1, 17~24 (2005) 17

FE = XNSSHo st uf =X 2SN S B FE

Helg - dely - s
Ausetos 243, Fadan sg4gusts 424 A0F

Estimation for Dynamic Deformation of the Cushioning Materials of Packaging

for the Pears by Shock and Vibration During Transportation
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ABSTRACT

During handling unitized products, they are subjected to a variety environmental hazards. Shock
and vibration hazards are generally considered the most damaging of the environmental hazards on
a product, and it may encounter while passing through the distribution environment. A major
cause of shock damage to products is drops during manual handling. The increasing use of
unitization on pallets has been resulted in a reduction in the manual handling of products and with
it a reduction in the shock hazards. This has caused and increasing interest in research focused
on vibration caused damage. the use of pallets as a base for unitizing loads, aids in the
mechanical handling, transportation and storage of products. Besides aiding in the handling,
transportation and storage of products, a pallet also acts on and interface between the packaged
goods and the distribution environment. The determination of the impaét deformation of the
cushioning materials such as tray cup (polymeric foam) and corrugated fiberboard pad must be
carried out to design the proper packaging system providing adequate protection for the fruit, and
to understand the complex interaction between the components of fruit when they relate to
expected transportation vibration inputs. In this study, the theoretical analysis of impact
deformation for cushioning materials by dynamic vibration. The impact deformations of SW and
DW corrugated fiberboard pad in acceleration amplitudes of 0.25 G-rms and 0.5 G-rms that were

usually generated in transport vehicles during distribution environments were very small compare
with the thickness of corrugated fiberboard pad. The maximum of vibration acceleration level of

tray cup by vibration impact was about 3.2 G-rms. The theoretical allowable acceleration
(G-factor) of the pear was 0.7102 G-rms, and the maximum dynamic deformation estimated within
G-factor was about 1 mm.
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(a) Contact between fruit and tray cup
(b) Contact between fruit and cushion pad or container
bottom

Fig. 1. Typical configuration of contact damage
in produce packs
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Table 1. Elastic modulus of single wail and
double wall corrugated fiberboard
Relative Elastic modulus (kPa)
T(eorcn)p : humidity
(%) SW DW
30 152.84 240.85
3 60 141.09 231.56
90 115.14 198.25
30 156.76 245.96
13 60 143.99 238.34
90 113.25 201.61
30 159.24 251.21
23 60 146.30 242.92
90 128.87 210.25
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Fig. 2. Response surface of elastic modulus as a function of temperature and relative humidity
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