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Abstract

In this study, we performed corrugation fluting experiments to examine the relationship between high-low corruga-
tion of a corrugated medium and compressive strength of corrugated containers for food packaging. A low-grade
corrugated medium was found to suffer from weak tensile resistance and to be prone to stealing, which tends to
produce low corrugation. In contrast, a medium with a large corrugation deviation often caused slimming during
fluting and produced irregular corrugations. Experiments of high-low corrugation distribution according to corrugated
medium grades indicate that a high grade medium shows a smaller ratio of low corrugation. The thickness of cor-
rugated fiberboard is weakly correlated to the basis weight of medium, yet positively correlated to the medium
thickness (y=3.9732x+4.2712, R?>=0.8142) and inversely proportional to the medium density (y=-3.1213x+6.8736,
R?=0.9919). Compressive strength of a corrugated fiberboard box is low, if made of corrugated medium with large
low corrugation distribution. Compressive strength showed 13% variation with respect to medium grades and 21%
variation for various test samples. The corrugation fluting of a corrugated medium is related to physical properties

such as basis thickness and density.
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Fig. 1. Relation between various corrugated medium and
percentage of thickness distribution of corrugated fiberboard:
(H); high corrugation, ([); medium corrugation, (); low
corrugation.
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Fig. 2. Relation between distribution of thickness and its
frequency distribution in each corrugated medium at NP.
4.5 kg/em’: (O); CM-A, (O); CM-B, (A); CM-C, (O); CM-D.
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Fig. 3. Relation between distribution of thickness in corrugated
fiberboard and density/thickness in each corrugated medium at
nip pressure 4.5 kg/cm’: (); CM-A, (O); CM-B, (A); CM-C,
(O); CM-D.
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Table 1. Test operation conditions of corrugating process in the

single facer

Conditions Speciﬁcgtion &
setting
Diameter (top & bottom) (mm) 280
Height (mm) 4.80
Tooth number (ea.) 97
. Pitch (wave length mm 9.068
S)‘l’l““gatmg Proﬁlg angle e ( ©) ) 54.50
Radius of roll top (mm) 1.50
Radius of roll bottom (mm) 1.80
Flutes per 30 cm (ea.) 33.08
Take-up factor ©) 1.555
Doctor roll clearance at single facer (mm) 0.16
Doctor roll clearance at double facer (mm) 0.15
Finger clearance (mm) 0.25
Rider roll clearance (mm) 5.15
Nip pressure (N/cm?)  0.76 and 0.46
Steam pressure (N/cm?) 1.07-1.17
Adhesive O Stmtial roces
Machine speed (m/min) 80
Paper width (mm) 1100
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Table 2. Testing results of physical properties of linerboardv
Specimen N(gl;iirslal Basis weight (g/m?) Thickness (mm) Density (g/cm’) Ring crush test (kg,) Moiiturte
grade zv;;glht Mean N7 D Mean N2XTsD Mean Y2XT SD Mean T sD S%eg‘Tﬁc o
l\é‘;\ji_‘;m 120 1260 DN 303 0238 OB 3% osag 0V 54 issgy MBI 4600 10784 80
Medun a20 1248 D0 s0a 0224 923 OO gsag 0305 830 o551 1472 ugse 7653 78
Medum 120 nme 12 s0s 022 9250 TR gss7 9970 BB gy UL sass 413 83
Medum 120 1238 ¥ eas o220 O3 98T 0ses 070 P00 ssie 200 so3 esrs 90
Li“eer"ard 210 2104 2220%' 524 0289 %é%‘ i’fg_? 0.726 %%‘Z‘ Zi3o(-)3 2679.4 2;%2731 136.44 12735 8.2

SD: standard deviation.

Specitic RCT: specific compression strength value by ring crush test.[(RC value / basis weight) x100]
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