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Predicting Method of Compression Strength
for Any Type of Corrugated Boxes
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Currently, several formulae for calculating compression strength of corrugated boxes have been proposed based on both
the Kellicutt and McKee formulae. These formulae are based on regular slotted containers, so they cannot be applied to
other varieties of boxes or boxes with partitions. For this reason, it is necessary to perform multiple tests in order to obtain
sufficient reliable data related to compression strength.

In this study, we propose a practical predicting method based on a novel formula that can be applied to all types of boxes.
As stated in this method, first, the boxes are disassembled into panels. Second, the compression strength of each panel is
calculated according to the formula. Finally, the compression strength of a box is obtained by adding the compressive
strengths of each individual panel.

To confirm the validity of our proposed method and formula, the obtained compression strength values are compared
with the actual measured values. The results of this validation suggest that our method and formula provide sufficient
accuracy to be widely applied to all types of boxes.

In conclusion, our proposed method and formula can effectively contribute to the improvement of R&D related to the
box design field.
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Dashed line shows actual image: equation-5
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Fig.6 Distribution of load-carrying capacity
around the perimeter of box and pertition
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Tablel Applied data for calculating box with partition

B Rs<(N) Pm (N/cm) h(cm)
Box 0.748 846 65.5 0.5
Marerial 1 0.748 840 65.1 0.5
Marerial 2 0.748 572 44.3 0.5
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Table2 Box compression strength of mesured
and estimated value derived from
Kellicutt and McKee equation

Schematic Partition Measured | Estimated value | Estimated value
drawing value (n=5)| by Kellicutt Eq. | by McKee Eq.
Material {N) (N) Err. % (M) Err. %
3298 3186 -3 2950 -11
\/ 1 4384 4180 -5 3972
2 3494 3862 11 3646 4
_I'- 1 4962 4763 -4 4409 -11
. 2 4468 4260 -5 3944 -12
1] 1 4578 4766 4 4410
! 2 3732 4261 14 3943 6
U 1 6350 5975 -6 5384 -15
2 5344 5085 -5 4607 -14
m 1 7074 6177 -13 5655 -20
2 5718 5222 -9 4792 -16
I—:_I 1 6542 6250 -4 5808 -11
J¢ L 2 5404 5273 -2 4897 -9
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Fig.7 Correlation between estimated and
measured value
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Fig.8 Developments of folder type boxes

Table3 Applied data for calculating folder type boxes

B Rx(N) [Pm(N/am) [ h(cm)
Box1 0612 87 70.7 0.3
Box? 0.612 729 65.6 0.3
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Table4 Compression strength of measured and
estimated value for folder type boxes

Box 1
P o s o ot o 0| 3451251 | e gt |940151 i o
A ? 561 1122 547 1094
B ? 565 1130 553 1106
C 4 199 796 164 656
D 4 246 984 225 900
Grandtotal | 4032 | Grandtotal | 8766|3873 (n=5)|
Box 2
Number | Estimated value Estimated value Measured
Parnel| ¢ anols|by Keticutt q. ()| SUPO1! | b ygiee Eq (v [SUbtOtal| ()
A 2 512 1024 495 990
B ? 499 998 477 954
C 4 219 876 197 788
D 4 216 864 193 772
Grandtotal | 3762 | Grandtotal | 8504 [3735 (n5)
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Fig.9 Design of newly developed box
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Appendixl: Dimentions of each panel applied for calculating of box with pertitions

Dimentions of both ends

connected panel {cm)

Dimentions of one end
connected panel (cm)

Box Partition Box Partition
40, 25, 40, 25
\/ 40, 25, 40, 25 31.6,31.6
I 40,25, 40,25,  24.6 20, 20
! l 40,25, 40,25, 39.6 12.5,12.5
U 40,725, 40,25,  24.6,13.6,24.6 13.3,13.3
m 40,725, 40,25  19.8,24.6,19.8 24.8,24.8
EI 40,25,40,25  12,39.6,12 39.8,39.8
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Appendix2: Correlation of Composite ring-crush load

and ECT value by JIS-A
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