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Hot-pressing Process Parameter s of Rice Straw Molding M aterial
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ABSTRACT: The work aims to investigate the effects of pressure, temperature and moisture content of wet paper em-
bryos on the main mechanical properties of rice straw fiber molded packaging materials, and to determine the weights of
each factor and the optimum process parameters. The single factor test method and response surface method were used to
determine the optimum process conditions, with the breaking length and bending strength as the evaluation indicators.
When the optimum hot-pressing conditions were: hot-pressing temperature of 175 °C, hot-pressing pressure of 6.9 MPa
and wet paper embryo moisture content of 70%, the average breaking length was 7697.93 m, and the bending strength
was 72.36 MPa, both of which were close to the theoretical breaking length (7712.62 m) and the theoretical bending
strength (71.44 MPa). As a result, the optimized result was credible. The influence of various factors on the breaking
length and bending strength of molded packaging materials in the hot-pressing process was: wet paper embryo
ture content> hot-pressing pressure> hot-pressing temperature. In conclusion, excessively high temperatures will cause
pyrolysis of hemicellulose, excessively high pressure will cause crushing of the fibers, and excessively high
ture content will lead to excessively high energy consumption. Proper hot-pressing process parameters can reduce ener-
gy consumption and ensure the quality and performance of molded packaging materials.
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W gy FHER SR RKs SR
RE/C (gm™?) mm (gem™)  m J/MPa
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Fig.1 Effect of X; on the rice straw fiber molding
materials BL and BS
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Tab.4 Effect of hot-pressing pressure X, on molding
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Tab.5 Effect of wet paper embryo moisture content X3
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8 773 0.74 1.04 745740  67.05 30 777 095 082 3873.13  46.03
10 757 072 1.05  7400.85  66.65 15 775 113 0.69 356107 368l
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Tab.6 Box-Behnken test design scheme and results
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3 0 0 0 7482.59 66.14
4 1 -1 0 6703.94 60.29
5 0 1 -1 6805.28 58.06
6 -1 0 1 7397.88 70.71
7 1 1 0 7043.39 64.98
8 0 -1 -1 5772.26 55.80
9 0 0 0 7438.66 66.12
10 0 0 0 7469.42 66.02
11 0 -1 1 7247.44 66.76
12 -1 -1 0 6696.34 60.35
13 1 0 1 7200.89 75.129
14 ! 1 0 7320.58 70.124
15 0 0 0 7462.34 66.45
16 -1 0 -1 6341.72 55.93
17 0 0 0 7473.28 66.26
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Tab.7 Test results of coefficient significance of regression equation for breaking length model

J7 22 KR kil A B 2% F1H P{H M
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Tab.8 Test results of coefficient significance of regression equation for bending strength model
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X,? 16.59 1 16.59 6.87 0.0343
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