Journal of Korea TAPPI
Vol. 31. No. 3, 1999
Printed in Korea

AP S0l o8 FRA AR B4 W

kg 2ok 4 o3

Effect of Coatings of Liner Components with Oxidized
Starch on Properties of Corrugated Box

Byoung-Kuk Ahn' and Won-Yung Ahn*

ABSTRACT

The effect of coating of liner components with oxidized starch on the properties of corrugat-
ed box was examined. Coating was carried out on liner components of B flute, single-wall cor-
rugated board(SK180/5120/K200), and corrugated box was made from the treated corrugated
board. Box was made in a regular slotted container(RSC) style, and box compression strength
was determined in the direction of top-to-bottom compression.

The compression strength of box coated on outside liner component increased with increas-
ing coating weights of oxidized starch. The compression strength was remarkably improved
when box was coated on inside liner component or both liner components at low coating
weight. The top-to-bottom compression strength of box coated on inside liner component
showed 15.4% improvement for 1.58g/m? coating. On the other hand, the strength of box
coated on outside liner component showed only 1.45% improvement for 1.41 g/m? coating
and 3.46% improvement for 2.32 g/m? coating. Coating on inside liner component with oxi-
dized starch at low coating weight more significantly improved box compression strength
than coating on outside liner component, and the improvement was marked at the coating
weight of 1.5~2.5 g/m? In estimating top-to-bottom box compression strength, the experi-
mental values were closer to the calculated values from McKee's equation using edgewise
compression strength of the combined board measured by column crush test than those from
Kellicutt's equation using compression strength of component paperboards measured by ring
crush test.
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Table 1. Properties of oxidized starch
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Properties

Measured values

Moisture content(%)
pH
Viscosity(CPS)

L. a. b values®

11.8
7.1
12(at 50%). 15(at 407T)
100.54. 0.04, 0.65

*IL, a. and b indicate whiteness, redness, and yellowness. respectively.
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Table 2. Coating weights of oxidized starch applied to component linerboards
, Coating weight(g/m?
Concentration(%) — oating weight(g/m :
Outside liner (OSL) Inside liner(ISL)
3 0.87 0.99
5 1.41 1.58
7 2.32 4,84
10 4,53 7.52
15 5.38 8.64
Table 3. Characteristics of corrugated box
Dimension Weight
Direction of load (mm Xmm Xmm) (g) Type of joint Style
Top-to-bottom(T-B) 205%205x135 168.9 Stitched RSC*!
*1Regular slotted container.
5 (unit : mm)
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Fig. 1. Dimension of the regular slotted con- Fig. 3. Direction of loading in top-to-bottom
tainer(RSC) for top-to-bottom com- compression test.
pression test.
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CORRUGATED MEDIUM(M)

OUTSIDE LINER(OSL) INSIDE LINER(ISL)

COATING S COATING
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{
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OSL COATING ISL COATING OSL & ISL COATING

%  Flow of Process
Component Paperboards of Corrugated Board
=> Direction of Coating

Fig. 2. Flow diagram of coating and manufacture of corrugated box.
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Fig. 4. Top-to-bottom compression strength
of corrugated box coated on liner com-
ponents.
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Fig. 5. Comparison between experimental
and calculated top-to-bottom com-
pression strengths in box coated on
outside liner component.
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Fig. 6. Comparison between experimental
and calculated top-to-bottom com-
pression strengths in box coated on
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Fig. 7. Comparison between experimental
and calculated top-to-bottom com-
pression strengths in box coated on
outside (OSL) and inside liner (ISL)
components.
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