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Moisture Transfer Process of Hot-Press Molding of Overloaded Molded Fiber Material
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ABSTRACT: The work aims to study the effects of various process factors (hot-press temperature, hot-press pressure,
and initial water content and basis weight) on the moisture transfer process of overloaded molded fiber material, and re-
veal the mechanism of moisture transfer in hot-press molding. The moisture change of molded fiber slab at different posi-
tions was measured in the method of interlayer design. The 7T test and F test methods were introduced to test the difference
of water change curves at symmetrical position. During the hot-press process, the moisture content was symmetrically
distributed in overloaded molded fiber materials and the moisture change could be divided into 2 stages: the rapid des-
cending section (section Q) and the centralized vaporization section (section L). The moisture gradient mainly occurred in
section L and its moisture transfer in turn met the steady state diffusion of Fick's first law and the unsteady state diffusion
of Fick's second law. The diffusion rate gradually decreased from the outside to the inside. In sections Q and L, the in-
creased hot-press temperature and pressure or the decreased basis weight could accelerate the descending rate of the
moisture content of the core layer. The initial moisture content had no significant effect on the descending rate of moisture
content. In hot-press process, the overloaded molded fiber material is dried from the outside to the inside. Reducing initial
moisture content, improving hot-press temperature and pressure, or decreasing basis weight can shorten the drying time of
overloaded molded fiber material.
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Tab.1 Experiment factors

wihEk  WE O BUREES B/

oA
R /% R EE/C MPa (g-cm™)

1 20 150 8 7.2

2 40 150 8 7.2

3 60 150 8 7.2

4 60 110 8 7.2

5 60 190 8 7.2

6 60 150 4 7.2

7 60 150 12 7.2

8 60 150 8 3.6

9 60 150 8 10.8

10 60 150 8 19.2
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Fig.3 Water change curve
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Fig.4 Curves of water distribution and gradient chagne
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Tab.2 Modeling results of water content
variation in core layer

e BBt [ R

1 L Y=21.586 28—1.383 08X

L ¥Y=38.603 95-1.505 42X
3 Q Y=61.002-11.386X

L ¥Y=40.999 28-1.105 67X
4 Q Y=56.851-9.856X

L ¥=33.615155-0.418 247X
5 Q ¥Y=59.631-11.508X

L Y=41.406 11-1.978 63X
6 Q Y=61.6633-5.0259X

L Y=47.411 29-1.051 64X
7 Q Y=60.950-17.766.X

L ¥=39.888 28—1.916 76X
8 Q Y=59.773-26.242X

L Y=35.9793-2.1979X
9 Q Y=58.1973-8.9096X

L Y=39.186 34-0.849 82X
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Fig.5 Curves of water change with different initial water
contents
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Fig.7 Curves of water change under different
hot-press pressures
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