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Static Cushioning Properties of Corrugated Fiberboard and

Creep Behavior of Boxes

Eacislle ZAgkrr AR
J. M. Park M. S. Kim S. W. Joung
ABSTRACT

The hozizontal compression test of some selected corrugated fiberboards was performed to deter-
mine the cushioning properties of them. Creep behavior of the corrugated fiberboard boxes, which have
been widely used in rural area for packaging fruits and vegetables, was tested.

The flute crushing stress of the corrugated fiberboard depended upon mainly the basic weight of the
corrugated medium, comparing with the combined basic weight of corrugated fiberboard. When mosi-
ture content of the corrugated fiberboards was increased about 8% (d.b.), the flute crushing stress of
them was decreaed at the rate of 44% ~64%.

The cushion factor of the sample fiberboards showed much higher value at the lower moisture con-
tent of them. These trends appeared to be more obvious at the lower applied stress levels. Also, the
cushion factors of the double wall corrugated fiberboards(DW) were observed to be little higher than
those of the single wall corrugated fiberboards(SW).

The creep behavior of the sample boxes was found to be highly moisture and static load dependent.
The creep behavior of the corrugated fiberboard boxes could be well analyzed by the asymptotic slope
derived from the creep model.

Z 8 20](Key Words) | T3 (corrugated fiberboard), #3541 (cushion curve), #%- A1 5*(cushion
factor), & % 32¥(flute crushing stress), % (packaging), Z o=
(creep)
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Table 1. Physical data of the corrugated fiberboard used in the study

i Board composition CBW? Total caliper”
Type Kinds . , Flute

(outer—inner) , g/m? , mm

Board A | KA+ AS™+ 5%+ AS™0+ KA 1239 8.70

Dw Board B SCH0+ ASH0+ AS™0+ AGP0+ KA 1410 A+B 8.28

Board C KA®+ AS*™+ A+ AS0+ KAM 1560 8.20

SwW Board D | KA+ AS** KA 1020 A 5.68

Note, 1) : combined basic weght, 2) . measured value at 20C-rh 65%
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board.
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Table 2. Effect of moisture content and basic weight on the flute crushing stregth of the corrugated

fiberboard
20C-rh 65% 10C-rh 86%
" Type Kinds M.C,, A-flute B-flute M.C., A-flute B-flute

%(db) | CS”, kPa | CS, kPa % (d.b.) CS, kPa CS, kPa

Board A 10.1 180 440 18.2 100044 % )? -

DW Board B 10.3 210 470 184 100(52% ) -
Board C 9.9 380 560 18.0 160(58% ) | 280(50%)

| SW Board D 9.7 480 - 18.1 170(64 %) -

Note, 1) | crushing stress, kPa, 2) . decreasing rate comparing with the condition of 20C-rh 65%
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Table 3. Coefficients of nonlinear viscoelastic model for creep of the corrugated fiberboard boxes acco-

rding to the enviromental conditions

Enviromental| M.C.

D(S,, D =ASE(C+Dt—exp(—E?))

Boxes

conditions | % (d.b.) A

r2
B C D E

18C-rh 45% 7.13 |50.0701X107% 1.0577 4.5251 0.0170 | 3.3165 0.9633
Box A |10C-rh 65% | 1126 [10.9891X107% 0.9539 | 4.1890 | 0.0170 | 3.3168 | 0.9633

0C-rh 85% | 19.13 [18.9303X107%| 0.8830 | 4.0468 | 0.0183 | 3.4256 | 0.9633
18C-rh 45% 7.25 |49.6996X107% 11150 | 3.6204 | 0.0160 | 3.1091 | 0.9633
Box B | 10C-rh 65% | 11.31 [12.0171X107% 0.9876 | 3.4853 | 0.0169 | 3.3124 | 0.9633
0C-rh 85% 18.79 121.8799X107%| 0.9085 3.3897 0.0169 | 3.3181 0.9633
Note, D(S;, t) =deflection ratio of the box, mm/min, S. = constant static load per perimeter of the box,

kgf/m
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