BZAHEHFL{IE Vol 4 No. 4 (1995)

—AgiB X

AR EED
BONERR—IVEERREEF I

HEFH*K

Compression Strength Formula for Corrugated Containers
for Food Products based on Compression Strength of Contents

Chiaki MURAO"

Mathematical model was studied on the compression strength characteristics of corrugated
containers with contents in the previous paper. That was C=B+a D-- (1), C=8 A (2).
Continuous study is made on the characteristics of coefficient a@ involved above equation (1).
Compressive creep tests are made of the corrugated containers filled with carton boxes
conditioned at 20°C., 656 % R.H./740°C., 80 % R.H. Results of the tests suggest that the
compressive creep failure strength conditioned at 40°C., 80 % R.H. shows time accelerated
effects to that conditioned at 20°C., 65%R.H. Coefficient & is approximately constant to creep
time but sensitive to material construction or size of corrugated containers and inner carton
boxes at both conditions. Consequently it is revealed that equation (1) demonstrates the
appropriate structure to describe the compression strength of empty corrugated containers
related to that of corrugated containers filled with carton boxes. It is concluded that a is
fundamental coefficient to describe the responsibility of empty corrugated containers for the
compression strength of cporrugated containers filled with carton boxes.

Keywords : Corrugated container, Carton box, Compression strength, Creep failure, High tem-
perature,/high humidity conditions, Mathematical model, Structure of model
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Compression strength

Time

Ci = Compression strength of corrugated containers
with contents at stage i.

B; = Compression strength of the contents filled in
corrugated containers at stage i.

D; = Compression strength of empty corrugated con-
tainers at stage i.

A = Average compression load to the bottom corru-
gated containers on pallet in warehause.

Fig. 1 Deterioration pattern of compression strength
during distributiopn process
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Type 1

Type 2

Fig. 2 Filling pattern of the carton

Table 1 Specification

Type 3

Type 4

boxes in corrugated containers

of test samples

Case Filling pattern | Spec. of carton Spec. of corrugated containers
of carton boxes boxes
130 X 30 X 165mm | 394 X 309 X 168mm
Coated paper KNN180,7SCP180,/KNN180g /m?
I Type 1 310g,/m? A/F
Wrap around type with inner
joint flap at top panel
130 X 30 X 165mm | 394 X 309 X 168Bmm
Coated paper KNN180,/SCP180,/KNN180g,/m?
I Type 1 310g /' m? A/F
Wrap around type with outer
joint flap at side panel
110 X 86 X 176mm | 447 x 227 X 181mm
o Type 2 Coated paper KNN220,/SCP180,/KNN220g /' m?
P 450g /m? A/F
Regular slotted type
117 X 30 X 141mm | 302 X 245 X 315mm
Coated paper KNN180,/SCP160,”KNN180g /m?
v Tyee 3 |310g/me A/F
Regular slotted type
117 x 30 X 141mm | 302 X 245 X 315mm
v Type 4 Coated paper KNN180,7SCP160,7KNN180g,/m?
P 310g,/m? A/F

Regular slotted type
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Fig. 3 Relationship between creep failure strength
and creep time for case I conditioned at
20°C, 65% RH
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Fig. 4 Relationship between creep failure strength
and creep time for case I conditioned at
40°C, 90 % RH
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