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Influence of Load on Compressive Strength of
Corrugated Fiberboard Containers
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In case the compressive load is applied to the corrugated fiberboard box, the box is buckling because
the strain increases with time. Therefore, it is expected that the strength of the box decreases, in case the
load is applied to the box. However, in case the load below the compressive strength is applied to the box,
the compressive strength sometimes increases.

In this report, it has been examined the influence of the static load and the cyclic load applied to the
corrugated fiberboard box on the compressive strength. The main results obtained are as follows:

(1) In case the static load is applied to the corrugated fiberboard box, the compressive strength
increases or decreases. The increase and decrease of the compressive strength is influenced by the
coefficient of load and the duration of load. In case the coefficient of load is small and the duration of
load is short, the compressive strength increases. (2) In case the cyclic load below the compressive
strength increases, the compressive strength tends to increase. The more the number of cycle increases,
the more the increase of compressive displacement decreases, regardless of the cyclic load.
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Fig.1 Tying bundling example of the
corrugated fiberboard box.
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Fig.2 Load example of the static load.
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Table 1 Creep strength test results at 0.201kN and 4hours. (units;kN)
Factor B (Bundle of sample)
Bundle1l | Bundle2 | Bundle3 | Bundle4 | Bundleb | Bundle6 Bundle7
2.06 1.86 1.98 1.90 2.05 2.02 2.07
1.94 1.71 2.03 1.96 1.85 1.95 2.10
Weight 1.87 1.74 1.87 2.03 2.04 1.90 2.25
2.04 1.97 1.84 2.03 2.10 2.03 1.93
Factor A 2.04 1.86 1.98 1.87 2.09 1.84 2.07
(Existence 1.85 1.62 1.94 2.01 1.96 2.06 2.06
of weight) No-— 1.93 1.87 1.71 1.99 1.97 2.00 1.89
weight 1.79 1.77 1.69 1.84 2.00 1.81 1.93
1.92 1.79 1.88 2.13 1.89 2.02 2.00
1.89 1.82 1.78 1.93 2.01 2.11 1.75

Table 2 Analysis of variance table at 0.201kN and 4hours.(Two—way layout)

Factors Sum Degrees Unbiased 'estimate Varia'nce P value
of squares of freedom of variance ratio

Total variation 0.998 69

Factor A 0.073 1 0.0730 8.26 0.006

Factor B 0.335 0.0558 6.31 0.000

Interaction 0.095 0.0159 1.80 0.117

Groups variation 0.495 56 0.0088
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Fig.3 Influence of duration of load on

compressive strength at 0.201kN
static load.
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Fig.4 Influence of static load on

compressive strength.
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Table 3 Cyclic load testing results.

Factor D (Load frequency)

1 time 5 times 10 times 50 times
0.6 kN 2.00 1.97 1.93 1.90 1.98 1.96 2.04 2.12
1.91 2.15 1.94 2.09 1.95 1.89 2.00 2.01
1.0 kN 1.98 2.12 2.08 2.03 2.04 1.85 1.97 2.00
1.97 1.95 2.00 2.09 1.89 2.03 2.05 2.08
Factor C 1.4 kN 1.94 2.02 1.96 1.98 2.18 2.01 2.22 2.15
(Load) ' 2.05 1.95 2.05 2.09 2.19 2.07 2.17 2.13
1.8 kN 2.08 2.06 2.10 2.03 2.11 2.12 2.27 2.26
2.22 2.12 2.18 2.20 2.16 2.01 2.38 2.09
No-load 2.02 1.93 1.97 2.01 1.91 2.03 2.10 2.08
1.88 1.97 1.99 1.93 1.82 2.04 2.13 1.96

Table 4 Analysis of variance table at cyclic load testing.(Two—-way layout)

Factors Sum Degrees Unbiased .estimate Varia.nce P value
of squares of freedom of variance ratio
Total variation 0.854 79
Factor C 0.312 4 0.0779 14.4 0.000
Factor D 0.131 0.0437 8.1 0.000
Interaction 0.086 12 0.0072 1.3 0.228
Groups variation 0.325 60 0.0054
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Fig.5 Influence of cyclic load on

compressive strength.

HEVNEL LRV OT, BMAKMDOYE
& A OEMAR) OEMEREE T
BER—VFHITERE L2 EEZ LN D,
Uk, 7V —7ERBRE X OHIEL
MERABRND, BER— L ICHEE2 AN
L7eht, MEENFEZRSZLICL-T
JEAMERREE S M L+ 5, 2o ik, BER
— LV DOEMRBR 21T o 26 EME
WCHELTWS L ZA0 5 EE (crush) L
7-% . JEJE (buckling) 9+ 2 & L. &
JEDOH TR KMEICRDLIZBEAEND D Z &
MWEBLTVWDLAEERHLDLD T, 5%
DRFTREE Lo,

A
4 . n|:’:|: afd

BER— LI LT, 7Y —7mER
BB LM LMERREZITo 2L 25,
TROZ ENDbNro Tz,

No.5 (2012)
==X -- 06kN —-©-—1.0kN
—H8—14kN — & —18kN
increment at 1.4kN
10 0.3

Compressive deformation (mm)
Increment of the compressive
deformation at 1.4kN. (mm)

4
1 0.1

2

0 0.0

0 10 20 30 40 50 60

Load frequency
Fig.6 Relationship between compressive
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