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Fig 1 Schematic drawing of experimental extruding press
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Fig 9 The figure for determination of the feeding amount from
press time and board density
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Note a  Refer to table6
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Electric current
&

&

1
Tablel The relationship among stroke distance A and B

in Fig.3 mm
ART— 2 LA A
Stroke Distance A (mm)
(mm) 40 50 60 70 80
115 75 65 55 45 35
125 85 75 65 55 45
145 105 95 85 75 65
165 125 115 105 95 85
175 135 125 115 105 95

Table 2 The relationship among stroke distance A in
Fig 3 and the length of crank am  mm

Abto—vy LA A oMo

Stroke Distance A (mm)
(mm) 40 50 60 70 80
115 995 1005 1015 1025 1035
125 990 1000 1010 1020 1030
145 980 990 10C0 1010 1020
165 970 980 990 1000 1010
175 965 975 985 995 1005

(A)

or oco _/

26 + O
0 9™

o /

o/ 9Q y=24.27x+8.97
o) r=0.879

22 'O @

20 - L ' 1 I
0.4 0.5 0.6 0.7

e - F I &
Board density

10
Fig 10 Relationship between board density and electric current



15kg 0 kg
10
4
4.1
4.1.1
0.5mm 60mm 20mm 0.65
0
4.1.2
3
Table 3 The effect of the assembly time on particle board properties
g H o1 & g Y v 7R IS R ] g oAk R KIS & R
Period MOdlf]us of f‘upture Mndu]'us of e-lasiicny Internal bond Water absorption Thickness swelling
(dav) in bending in bending
ey (kg { /exd) (10%g f /fert) (kg /ord) (%) (%)
0 352 (100) 39.3 (100) 5.7 (100) 57.2 (100) 10.5 (100}
1 315 ( 89) 37.0 ( 94) 5.3 (93) 63.1 (110) 9.8 ( 93)
3 312 ( 89) 37.4 ( 95) 5.0 ( 88) 66.3 (116) 9.8 ( 93)
6 335 ( 95) 38.0 ( 97) 4.7 { 82) 65.9 (115) 10.8 (103)
1 20mm,
2 0.65
3 8
4 170 18
5 100
Note Board thickness 20mm, Flat pressing method

a s wWwN e

Board density 0.65
Adhesive Phenol formaldehyde resin 8 addition to material

Press conditions 170

-18min

Values in bracket are relative to the properties of board pressed immediately after resin addition.
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Fig 11 Principle of particle board manufactured by
flat press and extrusion method
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Fig 12 Density gradients patterns of the tested particle boards
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Modulus of rupture in bending

DIN 68764 1974
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Fig.14. The relationship between load direction
and modulus of rupture in bending
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Fig 15 The relationship between load direction
and modulus of elasticity in bending

4
Table 4 The anisotropy of the extruded particle boards
KRELY Silh) S HhY v > 7 (R
Direction Modulus of rupture | Modulus of elasticity
in bending in bending
(kg f /cn) (10%kg f /cni)
1@ 333 53.0
n b 13 1.2
L/ 0 26 A4
a)
b)
Note : &) Length direction in test piece is across the

extuding direction

b) Length direction in test piece is along the

extruding direction

24



4.2.4.1

2.6mm

4.2.4.2

1.6mm

2.6mm

4.3 40mm

113x 10° kgf cr?

2.6mm

1.6mm

34.8mm

26
1.7

1.6mm

137x 10°kgf cm?

40mm

5
Table 5 The improvement of the anisotropy of the extruded
particleboards
B X = A o s X v SR
Veneer thickness | Core direction | Modulus of rupture | Modulus of elasticity
(mm) in bending in bending in bending
(kg £ /o) (10%ky f /i)
12 410 50
1.69 "o 221 29
L/ n 1.8 1.7
1 354 47
2.69) i 268 47
L/n 1.3 1.0
30 a), b)) HFi4RICFEL
¢) Tx2AA=TT7 =714 1.6—36.8—1.6mm
ZOHEMOMNT Y L 7 FEEIE 113X 10%kg {/enf
d) Tx A A=aA7 =7 x4 A 2.6—534.8—2 . 6mm
ZORBOMITY Y 7 REE 137 X10%kg /ent
Note a) b) Same as Table 4

¢) Face—Core—Face

1.6—36.8—1.6mm

This veneer have a modulus of elasticity in bending
of 113X 10%kg f/cni

d)  Face—Core—Face

2.6—34.8—2 . 6mm

This veneer have a modulus of elasticity in bending
of 137X10%ky {/cnf

40mm

1.8

36.8mm



4.3.1 40mm

12

20 20mm

6  40mm
Table6 Manufacturing conditions for 40mm thickness board

T ARER | MHEERIEH [/ . =3
_2) Pressure of Flake length (mm)
Press time S
injection

(min) steam (kg {/cnf) 20 40 60

0 b) O ¢ O O

15 1.5 O @] -

2.0 O O -

2.5 - O -

0 O O

20 1.5 O O O

2.0 O O O

2.5 O O O

0 O (@) O

25 1.5 Q - -

2.0 @) -

2.5 O - -

30 0 O O O
a
b
C

Nate a The time required for running through from infeed of
The platen to outfeed of the platen The terms of
Press time in the subsequent figures and tables are
the same as table6
b Without steam injection
¢ Carried out

30
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Fig 16 The effect of flakelengthandpress time onbending

properties

o Flakelength20mm

Symbols are

without steaminjection

the samein subsequent figures

a Refer to table6
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Fig 17 The effect of flake length and press time on bending properties

O without steam injection. e Am

steam injection.

same in subsequent figures.
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[The values in figure are pressure of injection steam. Symbols are the
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Fig 17 Continued
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Compressive strength
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Fig 20 The effect of flake length and press time on
compressive properties  without steam injection
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Fig 21 The effect of flake length and press time on compressive properties
Symbols are the same as Fig 17
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Fig 22 The effect of flake length and press time on the water proofing
properties without steaminjection
Symbols are the same as Fig 16
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Fig 23 The effect of flake length and press time on the water proofing properties
Symbols are the same as Fig 17



20mm

40 60mm
10 15
1 2
4.4 20mm
20mm
22 mm
mm
15
20mm
4.4.1 20mm
7 20mm
Table7 Manufacturing conditions for 20mm thickness board
T AR | BEERIEH MoK
Press lim:) Prle-ssuAre of Flake length (mm)
mnjection ;
(min) steam (kg /cnf) 20 40 60
0 O - -
7.5 1.5 - - -
2.0 - -
0 O - -
10 1.5 O - -
2.0 O - -
0 O O O
15 1.5 O - -
2.0 O — —
a 6
Note a Same as table6
20mm 20mm
15
4.4.2
4.4.2.1

24 20mm

45mm



Internal bond
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FLauspy  (min) 7L ek (min) L augpg  (min)
Press time Press time Press time
24
17
Fig 24 The effect of flake length and press time on strength properties
Symbols are the same as Fig 17
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Fig 25 The effect of flake length and press time on water proofing properties
Symbols are the same as Fig 17
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K.K.
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175
1.5 2.0 2.5kgf/cn?
40mm
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0.5kg 0.0005
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8

Table 8 Steam consumption including heat loss in

extruding press  Total ton h
- £
WS AIE D 7L 2B oM
Pressure of Ppress time @  (min)
injection steam 15 20 25
(kg f /cnf) ) B o A B A
0d 0.0376 | 0.0374 | 0.0377 | 0.0370 [ 0.0378
1.5 0.0864 | 0.0780 | 0.0968 | 0.0844 | 0.1073
2.0 0.1037 | 0.0910 | 0.1130 | 0.0985 | 0.1222
2.5 0.1139 | 0.0986 | 0.1224 | 0.1067 | 0.1310
a 6
b 5 3 4
c 5 4
9 10
d

Note a Same as table 6
b At steam injection positions no.3 and 4 shown
in Fig 5 Steam is injected to opposite directions
to each other
C At steam injection position no 4 shown in Fig 5
steam iIs injected to central board simultaneously
from both side platens
d without steam injection

9
ble9  Steam consumption without heat loss in extruding
press  Net ton h
4 35 E T AEE
Pressure of Pfess time® (min)
injection 15 20 25
steam (kg f/crf) | pv) Bo) A B A
0 0.0107 | 0.0105 { 0.0108 | 0.0101 | 0.010¢
1.5 0.0595 | 0.0511 | 0.0699 | 0.0575 | 0.0804
2.0 0.0768 | 0.0641 | 0.0861 | 0.0716 | 0.095¢
2.5 0.0870 § 0.0717 | 0.0955 | 0.0798 | 0.1041
a 6
b ¢ 8

Note a Same as table 6
b ,c Same as table 8

250

400kg



10
Tablel0 Steam consumption without heat loss
ton ton of board

in extruding press

W 47 S 7 LA
Press time® (min)
Pressure of
injection 15 20 25
steam (kg (/i) | pw) [ o) [a/B[ A B |aB| a
0 0.0929 | 0.0911 | 1.02 | 0.1250 |{ 0.1169 | 1.07 | 0.1577
1.5 0.516510.4436 [ 1.16 [ 0.8090 | 0.6655 [ 1.21 | 1.1635
2.0 0.6667 | 0.5564 [ 1.19 [ 0.9965 | 0.8287 | 1.20 | 1.3792
2.5 0.7552 [ 0.6224 | 1.21 | 1.1053 [ 0.9236 | 1.20 | 1.5065
a 6
b ¢ 8

Note a Same as table 6
b ¢ Same as table 8

11
Table 11-1 The effect of steam injection method on the properties of particleboards
TV AREHE AL BhTsR & (R e % 54 HEbEE B H HELEHEE & HETHE Y~ 753
Pressa) Pressure of Modulus of Modulus of Internal Compressive Modulus of
time injection rupture in elasticity in bond strength elasticity in
(min) steam bending bending compression
(kg f /cnt) (kg f /cnf) (10°kg f /cnf) (kg f/cnd) (kg f/cni) (10%kg f /cnt)
Ab B A B A B A B A B
15 1.5 208 169 28.1 30.4 5.4 5.1 164 170 11.8 12.2
2.0 160 135 23.6 23.6 4.8 4.8 146 146 11.2 8.7
. 211 151 32.4 27.7 5.7 4.8 165 162 12.4 12.1
20 "2.0 169 139 25.0 24.3 5.2 4.8 149 160 11.6 11.6
2.5 163 122 22.6 21.5 4.6 4.4 152 - 11.1 —
F ¥ Average 182 143 26.3 25.5 5.1 4.8 155 159 11.6 11.2
a 6
b ¢ 8
Note a Same as table 6
b ¢ Same as table 8
11-2
blell 2 The effect of steam injection method on the
properties of particleboards
TV AR | EHEFES (B Ok F |5 xmiEw B8 By 98 %
b a) Pressure of | Water absorption | Length swelling | Width swelling
"
ress time injection (%) (%) (%)
(min) | steam (kg f/cri)| A® | B9 | A | B | A | B
15 1.5 66.2]65.3111.3]10.6{0.40{0.38
2.0 63.6162.4111.9| 9.9]0.40(0.38
1.5 66.3164.0110,7111.010.3810.36
20 2.0 67.8159.8| 9.5 9.0|0.44|0.38
2.5 65.8(59.7| 9.6| 8.7(0.42(0.39
65.9162.2)13.6| 9.8(0.41[0.38
a
b ¢ 8
Note a Same as table 6
b ¢ Same as table 8
)
h

12



12
ablel2 The comparison of steam consumption in extruding press with
that in pilot scale flat press  ton ton of board

EARE WA KR H E Kk|#H &|& G

Pressure of injection

Kinds of press steam (kg f /cnf) Net Loss Total

0 0.093 | 0.234 | 0.327

WLHELAMETL A 1.5 0.517 | 0.234| 0.751
Extruding® 2.0 0.667 | 0.234 | 0.901

2.5 0.755 | 0.234| 0.989

o S L R

Flat press) 0.220 | 1.520 | 1.740

a 15 115kg h
b 1000 2000m, 10 400kg h
Note a press time 15min capacity 115kg h

b platen size 1000x 2000mm 10 openings capacity 400kg/h

X 10
400kg h
15 115kg 10
30
6
59
0.65 57 1.3 1500m® 7500
59 58

30 50

88

3.5mm



15 20mm



200cm

15

y
y 24.27x 8.97

273kgf/c?

on?

26
kgf o 2.6mm

40mm

40mm

20mm

200cm

4/6
r 0.879
0.6
277kgf/cr? ,44  40x 10%gF
44 1.6mm 113x 10°

137x 10 ® kgf on?

15
25

164kgf cm® 40mm 222kgf om® 60mm  248kgf cm?
28.7 36.6 11.8x 10 3 kgf cm?

5.3 4.3 3.4kgf o



15 3.4kgf/cm? 5.4kg/cm?

20mm 164kgf/cn?
1.5kgf cm? 214kgf cm?
20mm 15 26.2
1.5kgf cm? 11.3
20mm 40mm
20mm 7.5 15
40mm
40mm 3.4kgf om? 20mm 5.4kgf cn?

20mm

40mm

15
0.093
0.234
10

3.3
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