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Prediction Modelings of Ring Crush Strength in Corrugated Base Paper by Humidity Variations

Su-Il Kim

Dept. of Packaging, Kyungpuk College of Science

Abstract

In order to optimize designing process of corrugated fiberboard boxes for agricultural products, first of all,
compression strength of each liner were experimentally evaluated on the various conditions of relative humidity
and analyzed by liner regression analysis.

At the 66 percents of relative humidity, IK(imported kraft liner) liner board lost little of its compression strength
compared to others. At the relative humidity 93 percents, KA liner board lost its compression strength only 40
percents while SK liner board lost up to 56 percents.

From the result of prediction modeling of ring crush strength in various humidity conditions, R square values were
ranged from 0.59 to 0.97. At 56 percents of RH or below, R square values were relatively low, but at 66 percents of
RH or higher, the values were 0.85 or higher. The significance values were lower than 0.001 at every RH condition.
Level of significance of experimented values was about 80 percents of predicted values and R square values were
between 0.89 to 0.95.
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Table 1. Characteristics of tested linerboard.

*IK : limported kraft liner
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Fig. 1. Characteristics of absorption and desorption on liner
board.
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Table 2. Estimation of parameter for compression strength of liner board by humidity and time at 86~93% RH.

Lmerboard ', ,b ;':‘ o o : Estunated parameter , " R?
P 47.751042+2.470833t-0.288542H
K* 09370 40 878***
+0.245238¢2-0.057738Ht
P = 49.604167+6.965774t-0.125000H
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P = 39.208333+2.785714t-0.125000H
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+0.345238-0.071429H1 )
P =24937500+1.034226t-0.041667H
SK 0.8876 21.708***
+0.3779768-0.055060Ht

***) P €0.0001
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