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Effect of Vibration during Distribution Process on Compression Strength of

Corrugated Fiberboard Containers for Agricultural Products
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Abstract

The aim of this study was to estimate adverse effect on compression strength
of corrugated fiberboard containers due to vibration during distribution process.
Distribution environment such as road conditions and compression strength of
corrugated fiberboard containers for selected agricultural products were
studied. We found that increasing humidity does not effect significantly on
natural frequencies of boxes, but results in accelerative effect to decrease
compression strength of boxes. Box structures and product types also effect

on loss of compression strength greatly.

* Key words: Corrugated Fiberboard, Vibration, Compression Strength, Distribution
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Table 1. Vibration Test Method.

Test Method Sine

Duration Type Sweep

Sweep Mode Log

Sweep Rate 1 Oct/min

Frequency 5Hz ~ 200Hz

Acceleration 0.3G / 0.5G

Sensor Number 4 EA

Sensor Status Chl Control
Ch2 Weight-Top
Ch3 Side-short-3 Axis (Y)
Ch4 Side-long-3 Axis(Y)

S wskA et th(Figure 3 ~ 8).
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Figure 3. Vibration Test(0.5G) for RSC Box at each Relative Humidity.
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Figure 4. Vibration Test(0.5G) for Folder type Box at each Relative Humidity.
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Figure 5. Vibration Test(0.5G) for Bliss type Box at each Relative Humidity.
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25C 50Rh
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25C 90Rh
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0.2 r

0
5.00 6.33 7.97 10.04 12.65 15.93 20.07 25.28 31.84 40.11 50.58 63.65 80.17 100.99 127.21 160.25

Frequency

Figure 6. Natural Frequency of RSC Boxes at each Relative Humidity.
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25C 70Rh
1.8 ——— 25 90Rh

5.00 7.97 12.65 20.07 31.84 50.53 80.17 127.21

Figure 7. Natural Frequency of Folder type Boxes at each Relative Humidity.
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Table 2. Loss of Box Compression Strength after PSD Vibration Test.

Compression Strength(kgf)

Flute type Box Type % loss
Before After
RSC 351.9 279.8 20.49%
SW
Folder 810.0 809.0 0.12%
(A flute)
Bliss 299.2 263.3 11.99%
RSC 700.6 690.6 1.43%
DW
Folder 1,519.2 1,516.5 0.18%
(AB flute)
Bliss 571.6 560.8 1.90%

ZE7F dojx &= o] f7F | Aoz #ddctHTable 3, Figure 11-12).
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Table 3. Changes of Moisture Content of Outside/Inside Mandarin Orange Boxes
after PSD Vibration Test.

Mandarin Orange Before After Differenc
Box Flut Average Std. D Average Std. D €
ute . Dev. . Dev.
type (%) (A) (%) (B) (B-A)
SW inside 6.6 0.2 11.3 1.1 4.7
RSC Outside 6.4 0.2 7.7 1.4 1.4
DW inside 7.2 0.3 9.6 0.3 2.4
Outside 5.9 0.4 6.8 0.5 0.9
SW inside 6.6 0.2 10.8 0.3 4.2
Folder Outside 6.4 0.2 7.5 0.4 1.1
orce Dy nside 7.2 0.3 8.5 0.1 1.3
Outside 5.9 0.4 6.6 0.5 0.7
SW inside 6.6 0.2 10.8 0.6 4.2
Bliss Outside 6.4 0.2 7.9 1.7 1.5
DW inside 7.2 0.3 7.8 0.5 0.6
Outside 5.9 0.4 6.2 1.2 0.2
12.0
10.0 _ ] ]
z' 80 | _ ] -
% 60 | OAvg. MC before Vib. test
% ’ OAvg. MC after Vib. Test
2 40 |
=
20
0.0
2| s5|e|5,8/5/&|/5/2/5|2]|3
SW DW sSW DW SW oW
RSC Folder Bliss
Box type

Figure 11. Changes in Moisture Content of Mandarin Orange Boxes after PSD
Vibration Test

303



Table 4. Changes of Moisture Content of Cucumber Boxes after PSD Vibration

Test
Cucumber Before After Differenc
Box Average Average e
Flute Std. Dev. Std. Dev.
type (%) (A) (%) (B) (B-A)
SW inside 6.6 0.2 14.3 1.3 7.7
RSC Outside 6.4 0.2 7.5 1.1 1.2
DW inside 7.2 0.3 13.7 2.1 6.5
Outside 5.9 0.4 7.4 0.7 1.5
SW inside 6.6 0.2 14.5 0.5 7.9
Fold Outside 6.4 0.2 7.8 0.8 1.4
oraer Dy nside 7.2 0.3 9.1 0.9 2.0
Outside 5.9 0.4 6.7 0.5 0.7
Sw inside 6.6 0.2 14.7 2.3 8.1
Bliss Outside 6.4 0.2 8.2 0.8 1.8
DW inside 7.2 0.3 9.1 0.4 2.0
Outside 5.9 0.4 6.1 0.3 0.2 0.2
16.0
140 | [ _ M [
© 12,0
g 10.0
g 80 |— [ OAvg. MC before Vib. test
g ’ ] OAvg. MC after Vib. Test
g 6.0
S 40
20
0.0
g1 3|3/ /5|35 |¢e]|s5
SW W SW oW SW oW
RSC Folder Bliss
Box type

Figure 12. Changes of Moisture Content of Cucumber

Test
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