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Mechanical Characteristics for Pulp Molds Made of ONP and
OCC with Different Mixing Ratio

Insik Park, Jaenung Kim“, Daeyong Kim”
ABSTRACT

As the demands of environment protection increase, the pulp mold container is
developed to substitute for the plastic cushion materials "like EPS(expanded poly
styrene). The water-absorbing ratio, tensile strength and compressive strength of
pulp mold are important factors to evaluate its shock absorbing characteristics.

The study was performed to investigate the effects of the mechanical property
changes on the various conditions of temperature and relative humidity for pulp
mold containers made of mixed materials on ONP(old newspaper) and OCC(old
corrugated container). This study also is evaluated the optimized mixing ratio of
materials for making pulp mold by analyzing the changes of physical properties
according to a various precured temperature and relative humidity conditions. The
results show that the water absorption ratio of sample increased significantly, and
tensile strength decreased 20730%, compressive strength decreased 10720% by
increasing relative humidity condition. And the results show that the ONP 50% and
OCC 50% was optimized mixing ratio according to the samples.
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Table 1. Material properties of pulp molds.

Mixing ratio (%)  Grammage Thickness Density
fterm (g/m’) (mm) (g/cm)
N100 100 0 605 (21) 1.03 (0.16) 0.564 (0.017)
N75 75 25 622 (41) 1.08 (0.12) 0.575 (0.020)
N50 50 50 608 (21) 1.07 (0.12) 0.575 (0.013)
N25 25 75 588 (25) 1.06 (0.09) 0.578 (0.011)
NO 0 100 614 (23) 1.05 (0.14) 0.582 (0.010)

() denotes standard deviation.
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Table 2. Material properties of pulp molds.

8 &l ™ RH AR TS BR CS SS
™ 1.000
RH 0.000 1.000
AR 0.027 0.958 1.000
TS 0.226 -0.681 -0.630 1.000
BR -0.290 0.101 0125 -0.209 1.000
CSs 0.134 -0.866 -0.869 0.570 -0.093 1.000
SS -0.087 -0.472 ~0.485 0.283 0.190 0.645 1.000

where, TM=temperature, RH=relative humidity, AR=absorption ration of humidity
BR=burst strength, CS=compression strength, SS=shock strength
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Fig. 2. Water adsorption ratio changes versus relative humidity for the pulp
molds made of mixed materials with ONP and OCC precured at
constant temperature of 30°C (a), 40°C (b), 50°C (c) and 60°C (d).
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Fig. 3. Tensile strength changes versus relative humidity for the pulp molds

made of mixed materials with ONP and OCC precured at constant
temperature of 30°C (a), 40°C (b), 50°C (c) and 60°C (d).
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Fig. 4. Compressive strength changes versus relative humidity for the pulp

molds made of mixed materials with ONP and OCC precured at

constant temperature of 30°C (a), 40°C (b), 50°C (c) and 60°C (d).
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