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Vibration Characteristics of the Pears in Corrugated Fiberboard Container
for Packaging be stacked at Simulated Transportation Environment
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ABSTRACT

Fruits are subjected to complex dynamic stresses in the transportation environment. During a

long journey form the production area to markets,

present.

Inside,

there is always some

these cause sustained bouncing of fruits against each other and container wall.

degree of vibration

Vibration inputs are transmitted from the vehicle through the packaging to the fruit.

These

steady state vibration input may cause serious fruit injury, and this damage is particularly severe

whenever the fruit inside the package is free to bounce, and is vibrated at its resonance frequency.

The determination of the resonant frequencies of the fruit may help the packaging designer to

determine 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. The first frequency of the pear in packaged freight be stacked in

resonance frequency band of the pear packaged freight was increased from the bottom to the top

of the stack but the second frequency of that in resonance frequency band of the pear was
decreased. This indicated that the high damage score of the pear in bottom

was due to higher acceleration level in resonance frequency band of the pear.
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Table 194 ®B¥ kel 2o}, RSC(regular
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wall corrugated fiberboard) FA= 4, &#e}
A& 520%350x250 mm, YA FA4L KA210/
S120/S120/S120/KA21001 1 t. Aty ZH e
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Table 1. Type and physical properties of corru—
gated fiberboard container tested.

Type RSC (0201)
Flute AB/F
Packaging

Weight (kgs) 15

Paper KA210/S120/5120/S120
Combination JKA210

(le)%‘fﬁs“r’;‘m) 520x350%250
(g/m Vg 900
Remark

+ CBW denotes combined basic weight

Table 2. Harvesting date and physical charac—
teristics of the pear used in sweep vibration
tests.

Pear (Niitaka)

Date of harvest 2004. 10

Volume (107 m®) 5.1444 (1.0028)

Mass (kg) 0.5073 (0.0936)

True density (kg/m>) 990.16 (64.17)

+( ) standard deviation
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Fig. 1. Regression equations of input voltage as
a function of input frequency for controlling the
constant acceleration level of 0.5 G—-rms.
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Fig. 2. Schematic of vibration test for the pear
packaged in container in multi-layer packaged
freight.
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Table 3. Resonance frequencies and peak
accelerations of the pear in the multi-layer
packaged freight

Peak position First Second

RF 22.4 69.2

1-stack tier
PA 2.4002 1.4021

RF 216 67.2

2-stack tier
PA 3.4563 1.1468

RF 18.8 66.0

3-stack tier
PA 4.2436 0.9874

RF 17.4 63.8

4-stack tier

PA 5.1922 0.5306

*Note : RF = Resonance Frequency,
PA = Peak Acceleration
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