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Compression Strength of Corrugated Box (2)
— Simplest Equation for Predicting Compression
Strength of Corrugated Box —

Yoichi KAWABATA"

McKee’s equation for predicting the compression strength of the corrugated box is
commonly used in the United States. Its main constituent is the edge crush value of the
corrugated board. Therefore, McKee’s equation is expected to be more precise in predicting
the compression strength of the corrugated box rather than Kellicutt's equation which is
based on the ring crush value of the containerboard. Furthermore, the calculation of McKee's
equation including the square root term of box perimeter is simpler than that of Kellicutt’s
equation including the cubic root term of that. The latter requires a functional calculator,
but the former can be calculated by a common root key calculator. This simplicity is
considered to be one of the reasons why McKee's equation is wide spread in the United
States.

On the other hand, McKee's equation has a difficulty in deciding the appropriate container-
boards due to the very fact that it is based on the aggregate value of the compression
strength of the corrugated board.

Considering these, I developed a new equation which is based on the ring crush value and
the square root term of box perimeter so that it is easy to calculate and easy to decide
containerboard.

Keywords : McKee’s equation, Compression strength, Corrugated box, Corrugated sheet
thickness, Edge crush value, Perimeter, Predicting equation, Root key calculator
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Table 1 Table of constants of flute

Flute A B C AB
a 1523 1361 1447 2.8%4
, 0942 0772 0880 1.203

1723 0.471 0386 0440  0.602
New 3 0.94 0.74 0.85 1.20
Newl/2 32 047 0.37 0.43 0.60

hes 0.5 0.3 0.4 0.8

vh 0.707 0548 0632 0.894
4/3)4h 0943 0.730 0.843  1.193
(2/3)vh 0471 0365 0422 0.59

a . Take-up ratio, 3 . Constant, h : Thickness
of sheet
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Table 2 Table of constants

Equation
P = (5/8) R, [(L+W) h]l/3

Constant
Kellicutt 2/3 e 0.666
McKee 35 e 0.6
K-M-K  5/8 - 0.625
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Table 3
Data List
O Corrugated Box (1) 20°C, 65%RH n=8 take up ratio
0201 AT : 1.6
BF:1.4
cm  kgf/15.24cm
No. Flute Liner Composition h R.
A ABF B 220xC 120 xC 120 xC 120 xB 220 0.746 108.30
B A-F B 220xC 120 xXB 220 0.494  81.90
C AF B 220xB 160 xB 220 0.517  94.86
D A-F B 220xC 200 xB 220 0.520 106.06
E A-F B 220 x<RM 200xB 220 0.527 123.66
RM ——-- reinforced medium
mm mm mm cm
No. L x¥® XD LWy AW
1 318190 x305 50.8 .67
2 397Tx238 %305 53.5 1.67
3 476%x286 x305 76.2 1.67
4 556x333 x305 88.9 1.67
5 635x381 x305 101.6 1.67
@ Corrugated Box (2) - 20°C, 65%RH n=38 take up ratio
0201 AF: 16
cm  kegf/15.24cm
No. Flute Liner Compasition h
A A-F B 220xC 120 xB 220 0.515 82.38
B A-F B 220XB 160 xB 220 0.525 94.86
C A-F B 220XRM200 xB 220 0.536 123.66
RM ---- reinforced medium
mm mm mm cm
No. L XxXW xD W) /MW
1 338x170 x300 50.8 1.99
2 508x508 x150 101.6 1.00
3 438x324 X150 76.2 1.35
4 292x216 X300 50.8 1.35
5 438x324 x300 76.2 1.35
6 584x432 %300 101.6 1.35
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