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Compression Strength of Corrugated Box (1)
— Establishing of New Constants for Kellicutt’s Equation —

Yoichi KAWABATA®

In Japan, Kellicutt’s design formula is widely used to calculate the compressive strength
of corrugated boxes. However, it is rather complex and its application is restricted only to
single wall corrugated boxes, that is A, B, C flute.By generalizing the Kellicutt’'s flute
constants (aX.) and box factors (J) as variables for corrugated board thickness (h), I
established new constants for every flute.

By this way, the simplified equation of predicting the compressive strength of double wall
corrugated boxes as well as single wall corrugated boxes,was established.

Keywords . Kellicutt’s equation, Compression strength, Corrugated box, Corrugated sheet
thickness, Ring crush value, Box factor, Predicting equation, Perimeter
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Table 1 Tentative box factors for A—, B—, and C—flute boxes

Source of boxes

Type of manufacturer's

Box factors (J) for boxes
with flutes vertical in side walls*

joint Flute
A B C
Laboratory made from Taped 0.717 0.752 0.717
commercial material Stapled — 0.622 —
. Taped 0.677 0.597 0.667
Commercially made
Stapled — 0.564 -

*Box factors for boxes with flutes horizontal in side walls have not been determined
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Table 2 Constant 8 and thickness of sheet (h)

AF BF CF ABF

h (em) 05 0.3 0.4 0.8
B 09425 0.7711 0.8804  1.2009
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Fig. 1 Relationship between thickness of shest h
and constant 8 in the K —K’s equation
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Table 3 Thickness of sheet h and constant 8 in
K —K’s equation

Flute b" aXe J « 3 1.3386h""
AF 05 836 059 1523 09425 0.9465
BF 0.3 500 068 1361 07711 0.7332
CF 04 610 068 1447 0.8804 0.8466
ABF 08 1336 055 2884 12009 1.1973

h : Thickness of sheet, aX; . Constant, J : Box factor,
« : Take-up ratio, 3 . Constant
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Table 4 New constants of Kellicutt and new
constants of K —K’s equation of different
kinds of flute

Flute h™ aX, J « B == B
EF 02 408 061 1270 0.5986  0.60
BF 03 500 065 1361 07371 0.74
CF 04 577 068 1447 08484 085
AF 05 646 070 1523 09416 0.94
BBF 06 707 073 2722 10368 1.04
BCF 07 764 075 2808 11199 1.12
ABF 08 817 076 2884 1.1956 1.20
ACF 09 866 0.78 2970 12699 1.27
AAF 10 913 079 3.046 1338 134

h : Thickness of sheet, aX, : Constant, J : Box factor,
a ! Take-up ratio, 2 : Constant
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Constant B, (aX.) and box factor (J)
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Fig. 2 Relationship between sheet thickness and
new constant
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