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Effects of Vibration Frequency and Inner Packaging Material
on the Acceleration, Rotation, and Damage of Japanese Radishes Stacked
in the Newly Developed Bulk Container under Sinusoidal Vibration

KANETA Tomoko*'", NAKAMURA Nobutaka*!'*, THAMMAWONG Manasikan*!,
KITAZAWA Hiroaki*!, SOGA Ayaka*® YOSHIDA Makoto*?
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* 1 National Food Research Institute, NARO 2—1-12, Kannondai, Tsukuba, Ibaraki 305-8642
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The damage (abrasion) and vibration characteristics of 5-layer stacked Japanese radishes in a triple-
wall fiberboard box under sinusoidal vibration (2, 10, 15, 20, and 30Hz, 0.6G) were investigated here.
The influence of packaging conditions on the vibration characteristics was also examined. A larger
damage area ratio and positional changes were found at a vibration frequency of 10-20Hz. The peak
frequencies of the acceleration transmissibility and the rotation angle were close to 10 and 15Hz,
respectively. A positive correlation between the damage area ratio of the upper layer of Japanese
radish and acceleration transmissibility (r*=0.92), as well as between the rotation angle and the fifth
layer (r*=0.66), was observed. Tight wrapping, using an inner bag, lowered the acceleration
transmissibility and rotation angle at the peak frequency. The peak frequency of the acceleration
transmissibility and the rotation angle differed depending on the floor materials used (corrugated
fiberboard, polypropylene [PP] sheet, polyethylene foam sheet). Because the rotation angle tended to
increase when a2-mm thick PP sheet was used, as compared to that when other floor materials were
used, use of the former material should be avoided. Overall, it is important to choose the appropriate
packaging material (inner bag and floor material) depending on the purpose for use and the transport
conditions. In addition, an index that combines the acceleration transmissibility and the rotation angle
may be useful to estimate the damage to Japanese radish during bulk container distribution.
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Table1 Packaging conditions in this study
Floor material Wrapping Abbreviation
Triple-wall fiberboad PE" wrapped WRP-Fiber
(15mm) Non-wrapped Fiber
Polypropylene sheet PE wrapped WRP-PP
(2mm) Non-wrapped PP
Polyethylene foam sheet PE wrapped WRP-PE
(tmm X 5) Non-wrapped PE

*Inner bag made of polyethylene
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Fig. 1 Influence of vibration frequency on the damage

area ratio (abrasion symptom, %) on the surface of
Japanese radish

Table 2  Influence of vibration frequency on the
vibration characteristics of Japanese radish

Frequency (Hz)
2 10 15 20 30

Acceleration transmissibility 1.1 5.2 3.6 3.4 1.6
Rotation angle (deg- (10s)™) 24 73 98 60 26
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Fig.2 Change in the position of Japanese radish in the experimental box caused under sinusoidal vibration
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