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Study on Reducing Specific Gravity of Domestic Particleboard
with Particles of Paulownia sp. and Aleurites sp.

Gwo-Shyong Hwang Jung-Lei Tang

(SUMMARY)

The purpose of this experiment is to study the possibility of improving

board quality and, at the same time, reducing production cost in a particl-
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eboard mill, We mixed the particles made from slabs of P, sp. and A. sp.

into the wood residues particle by weight in three ratios, i.e. 15%, 30%,

and 50%,

Results obtained are as follows ;

We also reduce the sp. gr. of particleboard in each mixed ratio,

1.In each mixed ratio, the bending strength of particleboard are obviously

decreased when its sp, gr. is lowered,

The bending strength is improved

by the increase of mixed ratio in the same sp. gr. .

2. Internal bond strength are lowered with reducing sp, gr, of particleboard,

except mixing 509% particle of P, sp, into wood residues particle, In the

same sp. gr., those strength are not significanily affected by the fluct-

uation of mixed ratio,

3.The thickness swelling results are reduced when the sp, gr. or mixed

ratio is lowered,

4.When we mixing 30% particle of P, sp. or A, sp, into domestic particl -

eboard and reducing the sp, gr, from 0.72 to 0.65, the bending strength

and internal hond sirength show satisfactory results, but not the thickness

swelling results,
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Fig 1 : Diagram for cutting test
specimens from test board
(B : Bending,
1 ; Internal bond,
T : Thickness swelling,

M:Moisture content }
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Table 1 : Properties of particle for test

b - | WM Kk XK I & EHE BE X Kk =B
Kind Distribution of particle size Bulk Specific gravity
of density of solid wood
particles 6mesh 10mesh 14mesh 18mesh 20mesh 35mesh bottom (g1) {wa,/ va)
I B E SN

Wood residues 7.4 12.8 11.2 17.7

49 179 281 181 —

# 5|
Pauiownia sp. 0.8 18.4 36.2 15.5

94 14.9 4.8 80 0.30 £ 0.03

i i
Aleurites sp, 1.1 17.1 204 25.8

11.7 18.2 5.7 111 0.41+0.05
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Fig 2 :; Results of test on reducing
specj1fic gravity of particleboard
manufactured from particles of

w. 1., P, sp,, or A, sp,

— 245 —

) B o BIBSE » BT HES 0508 ( 1.24 ) B - H
BRI 117.1 ke / om® - B LT 0.6622 15
BHBL R AT - MR £ L E 0.513 ( 1.65
) 80,471 ( 1.57 ) 5 » HILBEHBESELHEQ726
ZERN R ERE  (BEERTK > MEERE042
(1,37 ) B> BIZRUIE LU ERER%RE TR
B R B AR A AR 2 M R R AR - B
PRI E S AR 2R - T B R R R iR
Ko BEBRSANBZREHENT (BEL) -
B AR BT Z - ArhtmE (RRE1 )
IRPI{S 5 SRR R R R i E R
2R TR A R o

BREAEZAEDELE 0737 B 0.674 5
 MEREEIMARK/EREZ S THER
Z 0.620 8 » AR EE TR - THERRIE
FIEEBLII - FRERANF ZREERENIE
0o WiAN A EZRA BRI EZ R ETRET
Be» e H 0.602 K » RIBEBHEH 0.726 BRI
FRERZAED - BERAREZRBITRIERL
BRET S - BBB A RE SN A2 M
BHRE  TEEZRBRAZS EEE)  HEK
WREEES & -

SENK BZEERERARELE ZREMN
Hd » B TSR ERIIR % % B 2 BT 8
 BEEBEHATERNZRRE ERERGTH S
ZEMBENBEHEA » BERERAKFE » KL
BEBRED  EEBRAZEEE - Wi iRER -k
o AEEEFRSBESZRA  BRKE  SRNAFE
frz BEET  FRERENARZEERERER
BB - ) (BHdkA - 1981 ) - E3BERH A »
BN ARz ERL EREERRERE D 7]
ERMA SRS A% R LERLE M2 i - KT
 IRERR R A BB B R R E
BHERFERLE ) ERMANFRZEERERSR
B IRk - MBS AEHE 0.52 £ AN - RN K
Z B (175 ) &l R (137 )RK &




— 246 —

MAECEEREREREE » REANEBRATAZ
B B iR S R - AR o
(Z) BAMASLEWAE

B A BB A B AR BER LR >
RRER MBS (RM&2 )Fiz . £EIB/TH
ERRAEAHT » iSRS E RIS
ERTHE BEERZLET  ABREFH RS
RzgmmEggm ARhE3 84 EBEH
30 %8s » MEEFTEFE 065 54 » BE 1k 50 %

180T
g Bl 160
¥~
SE® 40l
oS
2| 20}
E Mixed ratio
A 100} wr. Psp,
Q:85 15
80~ @& : 70 30
~x 12r @:50 50
2 E
Ed
St
L
ggg D
uug £
"Ep Y o
B 10*

[ 1

2 L a1l
065 0€0
I E

Specific gravity

3 : ERRRRRS A R ERR
ZFER
Fig 3 : Results of test on reducing
specific gravity of particleboard
manufactured from the mixed

particles of w, r, and P, sp,
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Fig 5 : Results of test on reducing
specific gravity of particleboard
manufactured from the mixed
particles of w. r. and P, sp.,

A, sp,
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Appendix 1 : Results of test on reducing specific gravity of particleboard_

manufactured from particles of w. r,, P, sp,, or A, sp,

B &
Kind of

Wik B RREE HBBE AR S
B A&

BFEBER & X £ & @ B

Specific Bending Internal bond Percentage of Moisture Specific
particles and gravity strength strength thickness content strength
mixed raiio(%) setting {kg /em® ) (kg 7em®) swelling (%) (% (kg/c_:m2 )

o072 1588+17.0 10819  1128:0.88  8.98:0.16 956.7
: 0.726+0.019 0,737:0.06 0.719+0.009 0.724+0.016 -
s ’?‘} ff # 065 157157  112:11  10.41£123  8.62£0.22 9148
o - 0.662+0.018 0.67420.07  0.662+0.009 0.652+0.007 |
residues : 100
060 85.8+12.5  83+1.1  10.18%0.70 8.53+0.15 179.2
. 0.612+0.016 0.602+0.011 0.616+0.010 0.609+0.014 s
060 1741297 11006 1757125  9.49:0.29 9797
. 0.602+0.014 0.602+0.012 0,606::0,010 0.597+0.017 .
i f=
. 149.1:18,8  9.7+0.7  16.73+0.96 8.50:0.12
on %% 055440013 0563+0.017 0.561:0.016 0.565:0.015 0.8
o050 M71lL1  85:1.0  16.26:0.86  8.67+0.73 323.4
- 0.508+0.012 0.514+0,013 0.515+0.006 0.521+0.013 =
050 19361522  7.4%07  16.17+0.82  7.57%0.44 418.0
- 0.513+0,012 0.526+0.013 0.525+0.011 0,503+0.011 -
i o]
. 139.7+16.3 7.2+11  14.54+074 7.15+0.13
ey %% 04710009 048310013 047840009 0.465:0.009 322
o040 10682132  7.4¢11  12.72£0.47  7.63:044 403.9
. 0.412£0.014 0.410+0.008 0.410+0.007 0.427+0.011 -
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Appendix 2 : Results of test on reducing specific gravity of particleboard

manufactured from the mixed particles of w. r, and P. sp.
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W K M5 RERE HBRE A B H EEBEX € X X ik B E
B EAK
Kind of Specific Bending Internal bond Percentage of Moisture Specific
particles and  gravity . strength strength thickness content strength
mixed ratio{%) setting {kg,/ em?) (kg/cm®) swelling (%) {2) (kg /cm? )
146.1+11.¢ 11.3+1.4 11.46+0.63 8.85+0.20
0.65 278.1
T & B s 0.651+0.010 0669+0.008 0,657+0.012 0.647+0.018
Wood
residues:85 111.5+22.3 9.4+0.8 11.41+0,73  8.62+0.12
060 236.9
b) 1 0.605+0.018 0.618+0.020 0.613+0.015 0.613+0,023
Paulownia
sp.: 15 78.9+6.1 8.4+03  10.25£034 8.83+0.25
0.55 190.8
0.555+0.013 0.564+0.009 0.557+0.012 0.554:0,015
154.616.8 10.61£0.4 13.63+0.50 8.56+0.19
0.65 290.3
TEBES 0.657+0.005 0.671+0.014 0.666+0.006 0.649:0.015
Wood
residues : 70 129.7+7.2 9.9+1.3 12.33+0.74 8.35+0.19
0.60 ' 274.9
E) #H 0.606+:0.005 0.619+0.010 0.608+0.006 0.620+0.026
Paul ownia
sp.: 30 11274134 8507 1216045 8.48+0,17
0.55 o . 264.7
0.566+0.022 0.568x0.015 0,564+0.017 0.572+0.021
174.7£19.3 8.6+1.1 15.18+:0.78 8.65+0,26
0.65 330.3
T B B & 0.654+0.023 0.666+0.012 0.656+0.008 0.669+0.016
Wood ‘
residues : 50 149.9+147  9.7:0.8  I3.67:043 8.640.23
_ 0.60 320.1
b} i 0,603+0.016 0.610+0.01%3 0,602+0.014 0.60210,014
Paulownia
sp:50 113.7+10.2  8.1:08  13.12:053 8.85:0.21
0.55 275.7
0.554+0,008 05630012 0,554+0.012 0.560+0,015
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Appendix 3 : Results of test on reducing specific gravity of particleboard

manufactured from the mixed particles of w, r. and A, sp.

N A& S REhE ABRE AN B 7 EEBERX & X £ 4 3B F

HE &5 K
Kind of Specific Bending Internal bond Percentage of Moisture Specific
particles and gravity strength strength thickness conient strength
mixed ratio(%)  sefting (kg,”cm? ) (kg /cm®) swelling { %) (%) {kg./cm? )
136.0+9.1 1.2+1.5 11.58+0.19  8.49+0.14
0.65 256.0
TEE & 0.656+0,012 0.663+0.011 0.657+0.010 0.662+0.010
Wood
residues : 85 10L1+14.7 81+23 1174096  8.56+0.19
0.60 213.8
i " 0.607+0,016 0,613+0.013 0.607+0.015 0.621+0.019
Alawrites
sp:1a 78.9+6.1 8.0+0.9 10.81:0.33  8.22+0.17
0.55 186.3
0.564+0.005 0.574+0.006 0.563+0.013 0.554+0.014
143.9£13.6  11.940.9 14.29+0.29  8.27+0.22
0.65 ‘ 274.0
T B B & 0.651+0.015 0.673+0.012 0.652+0.007 0,662+0.012
Wood
residues :70 ~ 118.8+21.0 9.1+13 12.92+096 8.24:0.16
0.60 253.1
i i 0.604+0,025 0.609+0.010 0.598:0.014 0.624+0.023
Aleurites
sp:30 92.7+18.3 78+05 12.36+0.47 8.69+0.16
0.55 226.0
0.552+0,020 0.566+0.017 0.552+0.022 0.569+0.015
160.2+13.2  10.5+1.4 14.74+088 9.54+0.21
0.65 306.4
TE B S 0.649+0.019 0.670:+0.011 0.655+0.007 0.670+0.012
Wood
residues : 50 136.8+144  10,0+1.2 1437+052  9.01+0.20
0.60 285.7
i i 0.612:0.013 0.623+0.009 0.617+0.010 0.604+0.010
Aleurites .
sp.: 50 104.7+10.,0  9.0+0.7 13.27+031  9.07+0.11
0.55 2525
0.556+0.009 0.559+0.007 0.552+0.011 0.561+0.012
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Appendix 4 : Results of test on reducing specific gravity of particleboard manufactured

from the mixed particles of w, r. and P, sp., A, sp,

BMFE Y RELhE DBRE AR D EERER & K ¥ 4 B B
B sk
Kind of Specific Bending  Internal! bond Percentage of Moisture Specific
particles and gravity strength strength thickness content strength
mixed ratio(9;}  setting (kg /cm?) (kg cm®) swelling (%) (%) {kg,/cm?)
145.6+5.9 11.1+1.1 13.52+£0.46 9371018
LR BH 0.65 275.3
Wood 0.654+0.006 0.675+:0.009 0.648+0.017 0.651+0.011
residues : 70
i) 1 125.1+21.1 9,405 12.60£0.61 9.28+0.20
Paul ownia 0.60 261.9
sp:156 0.611+0.019 0,620+0.011 060910015 0.614+0.014
i o]
Aleurites 90.1+7.9 7.5£0.3 1240047 9.26£0.20
sp: 15 0.55 212.7
0.564+0.014 0.567+0.017 0.569+:0.024 0.559+0.009
173.2+13.9 12.9+0.7 14.00+0.63 8.10+0.39
I BB & 0.65 335.1
Wood 0.644+0,009 0.655+0.006 0.649+0.008 0.641+0.014
residues : 50
) i3 158.0+15,0 10.3+0.9 14.99+061 7.85+0.14
Paulownia 060 329.2
sp.: 20 0.613+0.012 0.617+0.012 0.621+0.003 0.607+0.014
wo o’
Aleurites 114,9£56 9.2+0,6 13.79+0.36  8.09+0.47
sp:25 0.55 280.9
: 0.551+0.009 0,557 +0.005 0.559.£0.006 0.563+0.016
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