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Influence of Compressive Speed on Compressive
Strength of Corrugated Fiberboard Containers

Toshio TAKADA, Yoshiharu TERAGISHI, Ryousuke NOGAMI,
Takamasa NAKAJIMA, Yoshio MURAKAMI

The main purpose of the present paper is to make clear the effect of various
conditions on the creep-related strength of the corrugated fiberboard containers. The
experimental study was carried out in various conditions; compressive test speeds (0.1,
1,10,100 mm,min), component materials, dimensions and moisture contents of corrugated
fiberboard containers.

The main results obtained are as follows :
(1) Compressive strength P is related with compressive speed V, such that
P=a+ 8 -log,. (V/10)
where a is the standard compressive strength with compressive speed 10mm,/min,
and B is the speed corrected strength.
(2) The rate of decrease of compressive strength increases with the decrease of com
-pressive speed for the corrugated fiberboard containers whose standard compressive

strength is small.
(8) The speed corrected strength B is proportional linearly to standard compressive
strength a ; B=472+0.0754 a

Thus, we can finally estimate the compressive strength P for the given compressive
speed V and the standard compressive strength a. Especially, this equation is independent
of component, dimensions, and the moisture content of corrugated fiberboard containers.

Keywords : Corrugated fiberboard container, Speed corrected strength, Compressive speed,
Compressive strength, Standard compressive strength, Degradation coefficient
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Table 1 Board composition and flute size

of sample A~G

Sanple Board composition F lute size
A K280/ G S125/K280 A
B B220/ G S125/B220 A
C C170/GS125/C170 A
D B220./G S 125./B220 B
E B220/ (GSI125) 3/B220 AB
F B220/D K200,/ B220 A
G B220./F KM115,/B220 A
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Table 2 Internal dimension of sample H~O

I nternal dimension
mm
363 X 302 X 258
363 X 302 X 792
363 X 302 X 525
363 X X 180
732 X X 258
300 X X 258
X X
X X

Sample
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2
2
250 258
610 258
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fable 3 Performance of liner and corrugating medium of sample A~G

Ring-crush strength Basis

Machine direction | Cross direction | weight

g/m?
Liner K280 T 531 281
B220 610 412 224
Cl170 357 245 172
Corrugated D K200 531 403 208
medium GS125 202 145 127
F KM115 178 125 119

Table 4 Performance of liner and corrugating medium of sample H~0

Ring-crush strength

Basis

Machine direction] Cross direction | weight

g/ m?
Liner B220 636 428 208
Corrugated medium GS125 188 136 123
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Table 5 Compressive strength, moisture content and
compressive displacement of sample A~G
at 20°C 65 % RH

Sample Compressive strength Moisture Compressive
(at 0.1,1,10,100 zm/min) content displacezent
N % om
A 2450, 2552, 3010, 3181 8.7 18.7
B 2059, 2257, 2339, 2755 9.1 17.8
Cc 1658, 1875, 1905, 2062 9.1 16.5
D 2130, 2285, 2446, 2818 9.1 10.4
E 3794, 4120, 4718, 4942 9.1 20.5
F 3340, 3768, 4109, 4281 8.0 18.7
G 1769, 1975, 2154, 2450 8.5 17.1

Table 6 Compressive strength, moisture content and
compressive displacement of sample A~G
at 20°C S0 % RH

Sample Compressive strength Moisture Compressive
(at 0.1,1,10,100 mm/min) content displacement
N % xm
A 1415, 1563, 1821, 2205 14.2 20.7
B 1047, 1189, 1384, 1675 14.8 18.9
C 774, 886, 995, 1154 15.3 16.7
D 1112, 1218, 1387, 1601 14.5 13.8
E 2014, 2134, 2534, 2933 14.6 22.1
F 1784, 1929, 2166, 2548 14.0 18.1
G 924, 1047, 1226, 1436 14.8 18.3
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Table 7 Cocmpressive strength, moisture content and
compressive displacement of sample A~G
at 40°C 95 % RH

Sample Compressive strength Moisture Compressive
(at 0.1,1,10,100 zn/min) content displacement
N

% o]
A 727, 868, 998, 1195 19.6 19.3
B 657, 669, 713, 978 20.2 18.4
C 4567, 545, 561, 697 20.0 15.7
D 537, 622, 709, 803 20.0 12.4
E 1208, 1411, 1608, 1840 18.6 21.6
F 840, 918, 1088, 1250 20.0 17.2
G 515, 604, 696, 799 20.2 16.7

Table 8 Compressive strength, moisture content
and compressive displacement of sample
B. D, E at soak

Sample Compressive strength Moisture Compressive
(at 0.1,1,10,100 mm/min) content displacement

N % o]
B 115, 126, 171, 200 38.0 13.3
D 82, 102, 134, 173 40,0 8.2
E 181, 196, 246, 304 48.6 17.3

Table 9 Compressive strength, moisture content and
compressive displacement of sample H~0
at 20°C 65%RH

Sample Compressive strength Moisture Compressive
(at 0.1,1,10,100 mm/min) content displacement
N

% i)
H 1761, 1766, 2002, 2234 8.7 17.9
I 1609, 1708, 1854, 2158 8.8 17.1
J 1656, 1761, 1942, 2178 8.9 17.3
K 1714, 1882, 2013, 22717 8.1 18.2
L 2386, 2577, 2744, 3191 9.0 17.3
M 1451, 1654, 1755, 1991 a.0 16.8
N 1586, 1636, 1845, 2033 9.3 17.0
0] 2853, 3012, 3285, 3677 8.8 17.7
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Sawple Syzbol Correlation 8/a

Regression function

coefficient
A O P=1880+263-1og(V/10)  0.880 0.140
B ® P=1430+208-10g(V/10)  0.987 0.145
C A P=1010+127-log{V/10)  0.993 0.126
D 0O P=1410+164-10g(V/10)  0.983 0.116
E A  P=2580+316'log(V/10)  0.989 0.123
F M P=2230+253-10g{V/I0) 0.979 0.118
G V  P=1240+172-1cs(V/10) 0,994 0.138
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0 © P =3340+275- log(V/10) 0.982 0.0820
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