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Effects of Different Drying Methods on the Properties of Molded Pulp Material
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(1. Northeast Forestry University, Harbin 150040, China; 2. Key Laboratory of Forest Sustainable Management

and Micro—bioengineering in Heilongjiang Province, Harbin 150040, China)

ABSTRACT: Objective To study the effects of hot press drying and vacuum drying methods on the properties of material
strength, under different beating degree, temperature and pressure. Methods Dry forming of the molded pulp material was con-
ducted by hot press drying and vacuum drying methods. The tensile index, burst index, puncture strength and stiffness were
tested under different beating degree, temperature and pressure. Finally, the fiber structure of the products prepared with two
kinds of drying methods was observed by scanning electron microscope. Results The properties of molding material prepared by
hot press drying method showed higher tensile index, burst index, puncture strength and stiffness than that obtained by vacuum
drying method. The tensile index, burst index, puncture strength of materials first increased and then decreased with the in-
crease of beating degrees. Burst index, puncture strength and stiffness are enhanced with temperature increasing. When the hot
press pressure increased, the puncture strength of the material increased, while the stiffness decreased. By scanning electron
microscopy, the hot press dried fibers bound to each other more closely than the vacuum dried fibers. Conclusion When the
beating degree was 65 °SR and the temperature was 110 °C under hot press drying, the tensile index, burst index and puncture
strength values were the highest, and the values were 26.235 N + m/g, 1.234 kPa » m*/g and 3.42 J, respectively. In the fu-

ture practice, according to the different needs of molded pulp material, the appropriate drying method can be selected.
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Tab. 1 Tensile index values of samples under hot press drying and vacuum drying with different beating degrees

TH RE R CPHE REs BE WEE R CPHRK O PUKIEEC MR
X /SR /(gem™) BE/mm E/mm /(geem™) /C /MPa 3KJ)/N /( Nem-g!) /]
27 699 1.078 15 0.648 110 2 165.317 15.767 3.01
38 700 1.084 15.1 0.646 110 2 199.794 19.028 3.17
IR 46 702 1.082 15 0. 649 110 2 224.3311 21.304 3.29
T+ 57 701 1.085 15.1 0.646 110 2 255. 8405 24.331 3.39
65 703 1.083 15 0. 649 110 2 276. 6481 26.235 3.42
85 698 1.074 14.9 0.65 110 2 263.136 25.132 3.24
27 700 1.814 14.9 0.386 110 0.08 114.597 10.914 2.78
38 702 1.826 14.9 0.384 110 0.08 129.7507 12.322 2.99
Hva 46 705 1.768 15 0.399 110 0.08 140.3303 13.27 3.06
AR 57 701 1.784 15.1 0.393 110 0.08 177.4617 16.877 3.15
65 703 1.812 15.1 0.388 110 0.08 190. 6772 18.108 3.27
85 702 1.761 15 0.399 110 0.08 179.1048 17.009 3.12
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Fig. 1 Tensile index curves of samples under hot press drying

and vacuum drying with different beating degrees
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Tab. 2 Burst index values of samples under hot press drying and vacuum drying with different beating degrees

T ITRE JE -2 R £ S R E7 (BRI E R
J53K /SR /(g m?) /mm /( g+em™) /C /MPa  /( kPa-m?-g")
28 798 1.449 0.551 150 1 0.835
SR 37 801 1.895 0.423 150 1 0.99%4
- 48 799 1.683 0.475 150 1 1.04
TR 65 800 1.807 0.443 150 1 1.234
85 802 1.784 0.45 150 1 0.984
28 800 2.23 0.359 150 0.08 0.815
e 37 803 2.224 0. 361 150 0.08 0.943
o 48 798 2.166 0.368 150 0.08 0.995
Th 65 801 2.229 0.359 150 0.08 1.09
85 802 2.192 0.366 150 0.08 0.854
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Fig. 2 Burst index values of samples under hot press drying and

vacuum drying with different beating degrees
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Fig. 3 Burst index values of samples under hot press drying and

vacuum drying with different heating temperatures
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Fig. 4 Puncture strength curves of samples under hot press

drying and vacuum drying with different beating degrees
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Tab. 3 Puncture strength values of samples

under hot press drying

38°SR 57°SR
B/ C IR /) FEF1/MPa BEEIR /]
110 3.17 2 2.92
120 3.08 4 3.04
150 2.88 6 3.1
180 2.75 8 3.2
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Tab.4 Stiffness values of samples under hot press

drying with different temperatures and pressures

o R/ PR RE EH BE/ LR
/°SR (g'm™?) E/mm /C /MPa (g-em™) /mN
37 600 0.857 110 1 0.7 901.75
37 599 0.82 150 1 0.73  886.33
37 602 0.856 190 1 0.703  879.67
39 601 0.883 110 1 0.681 946.33
39 600 0.84 150 1 0.714 930
39 603 0.863 190 1 0.699 927.67
37 600 0.857 110 1 0.7 901.75
37 603 0.831 110 3 0.726  800.75
37 601 0.817 110 5 0.736 745.33
39 601 0.883 110 1 0.681 946.33
39 599 0.85 110 3 0.705 819.75
39 601 0.83 110 5 0.724 789
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Fig. 5 Stiffness curves of samples under hot press

drying with different hot pressing temperatures
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Fig. 6 Stiffness curves of samples under hot press

drying with different hot pressing pressures

3 RERBMBITEEUDH

SR P R 5 X A T R L 2 T R Y TR AR
SR IA AL LT 2 N SR S R A TSR R TH FURS ARAE 24T 9K
ot Ia , RTINS TR B 19 £ 2 45 F4 6 AL
Bl 7, AR T8 T, #4304 110 °C Al
150 CH, BHET S5 4 ) L UL IR 8, #4421
TR S350 5k 1 MPa 13 MPa B, #1RHEF 4E 45
FAXF HE ULIEL 9

1) M 7 AT RLE 25 4k 52 R 254 | $ TJ
OV T2 2 R 32 U5 FU A B 5% | 41 S [ 5 A9 401
57T HLZS TG o ()RS S8 b A £ e 8] &5 B A5 B By
P Z RAFTEM S B R . AU LT 4 45 &
JIKRT A AR S5 6 B, A g i B ik s,
DI T 2 B0 L0 9 0 5K 8 500 Tl 1 L o o
JEE RN 3 40 bb B2 T v



HasE HTY

s 1 25 L AN TR R D SO RSB BRI BE A 52 TR 27

a KT, 37 ° SR, 800 g/m?, b 75T, 37 ° SR, 800 g/n?,
150 °C, 1 MPa 150 °C, 0.08 MPa

7 BT RAIESS THT ARR B I RRL 7 4 25 1
Fig. 7 The fiber structure of molded pulp materials

under hot press drying and vacuum drying
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Fig. 8 The fiber structure of materials prepared by

hot press drying at different temperatures
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Fig. 9 The fiber structure of materials prepared by
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hot press drying under different pressures
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