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A Study on the Physical Properties of Sawdust- Board
Combined With Reinforce Material™

Phil Woo Lee -Heon Park*’

Summary

This experiment was carried out to improve the physical and mechanical properties of sawdust-
board by combining with reinforce material, that is, plastic wire screen and steel wire screen. In ex-
periment results, the density of sawdust-board reinforced with three steel wire screens was highest
and its bending strength was also highest. Wastepaper-5% mixed sawdust-board showed as high bending
strength as other boards, and therefore the possibility of using wastepaper as raw materials for boards.
The sawdust-board with steel wire screen was not ruptured immediatedly after having been deformed

by static loading.
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However, plywood showed higher bending strength than the reinforced sawdust-
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Table 1. Furnish preparation condition
Furnish Condition
Particle American pine >0F
Particle size Sawdust (-2.38mm screen) o
Board size 15cm(1.)x15em(w.)x0.6cm(th.) §
Target board 3 . §
density 1g/em® (ovendry density) g
w
Resin for board UF resin (solid content 59.6%) 3
$
resin content 10% (to ovendry chip weight) o
Hardener NH, C1 10% solution 0
addition content.| 15% to resin solution L .
L A L Il

Mat moisture

content 20.6%
- Veneer Meranti
thickness 2mm

Resin for plywood | UF resin (solid content 45%)

cl KBS BAEH, MEHE 2 ¥ 5% EHE
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Fig.1. Board pressing cycle,
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oTable 2. Average values of density of the manufactured products and Duncan test at 95%

significance
Manufactured P c pPW - W 0 ppw
products x| 2 | 3] 1] 2 3 P12 [ 3
NS & .
a 10.456[0.935]0.895]0.943]0.930|0.947] 1.102|1.100]0.933 |0.995]|0.965 |0.922
. n
Density g -0.562{-1.036 ]-0.996 |-1.019 |-1.003 |-1.077{-1.199|-1.231 |-1.044 }1.050-1.051 |-1.012
(gfem®) | e || ' )
m
: 0.507{0.97010.953| 0.984|0.954| 1.042} 1.147 | 1.151]0.979 1.016|1.001 | 0.969
n
Dﬁnc:gl test sw3  sw2 swl ppwl ppw2 pw2 PP c ppw3 pw3 pwl p

p: plywood, c: sawdust control board, pw: sawdust-board with plastic wire screen, sw: sawdust-
board with steel wire screen, pp: sawdust-board with wastepaper, ppw: sawdust-board with waste-
paper and plastic wire screen, * 1, 2, 3: number of wire screen.

Table 3. Average values of bending strength of the manufactured products and Duncan test at 95%

significance
Manufactured W SW op ppW
products p ¢ 1% 2 3 1 5 3 1 2 3
Y
Bending ?1 564.98136.51 49.32(117.8 {114.18] 99.44139.92)194.99121.30 136.62{118.3 {1133
strength g 1-932.6 168.74-182.88:188.70t160.32+177.24-183.2 -268.75-150.72-190.65k177.45;158.62
(MOR) ;"n ‘
(kg/em®) e 1729.600159.41{122.89{151.59(133.66]137.10{162.80{229.20 146.43 [166.66 [145.32 [ 41 .41
a
n
Duncan test p sw3  ppwl sw2 ¢ pw2 pp ppw2 ppw3 swl pw3 pwl

p: plywood, c: sawdust control board, pw: sawdust-board with plastic wire screen, sw: sawdust-board
with steel wire screen, pp: sawdust-board with wastepaper, ppw: sawdust-board with wastepaper and
plastic wire screen,* 1, 2, 3: number of wire screen.,

Duncan test #85 ww Ao} 332 EE 2T HES o4 ulE REE JFRE4 AEENE 4
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Fig, 2. Bending strength of manufactured plywood and boards.
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Table 4,2 Duncan test #%, A4S AT = Z, RERC] BRE ez [ HES skl 1
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Table 4. Average values of bending strength/density of the manufactured products and Duncan test at 95%

significance
Manufactured p e W W pp . ppw
products 1* 27| 3 1 2 3 1 2 3
Bending I
strengt:}ll g 1118.96/141.75/50.69 |117.68/122.51| 98.55124.59|176.60[116.19{137.31{122.59|122.89
%g/crflt ) g [1749.58:180.54:189.84-189.841-171.28:164.57-159.721235.85}177.621190.847177.27.164.20
density o
(gfem®) |
: 1435.37/164.28{128.97153.93/140.33|131.53/ 141.84{199.06| 149.86] 164.16{ 145.02/145.82
n

Duncan test P sw3 ¢ ppwl pw2 pp ppw3 ppw2 sw2 pw3 swl  pwl

p: plywood, c¢: sawdust control board, pw: sawdust-board with plastic wire screen, sw: sawdust-board
with steel wire screen, pp: sawdust-board with wastepaper, ppw: sawdust-board with wastepaper and
plastic wire screen, * 1, 2, 3: number of wire screen.

Table 5. Average values of moisture content of the manufactured products and Duncan test at 95%

significance
Manufactured p c W SW pp ppw
products x| 2 [ 3] 1] 2] 3 1] 2] 3
I .
Moisture a| 859(699690|7.55|597|7.54|6.80| 644 | 835| 733 |7.05] 731
_content (%) Igl -10.07 |-8.32 [-8.01 |-9.20 |-9.07 |-8.87 |-8.74 | -7.00 |-11.04 {-8.73 [-7.83 |-7.96
L€ |
ren 944 | 7851737 1816|792 (8157711673 | 9.04| 790 | 743 | 7.62
a
n

Duncan test ] pp pw2 swl pw3 ppwl ¢ sw2 ppw3 ppw2 pwl sw3

p: plywood, c: sawdust control board, pw: sawdust-board with plastic wire screen, sw:
sawdust-board with steel wire screen, pp: sawdust-board with wastepaper, ppw: sawdust-
board with wastepaper and plastic wire screen, * 1 2 3: number of wire screen



1983446 ¥)

HHHMEE wne SulwTe) B MHEo BIY B 37
2000}t
i V . Range of real valuse
7
A
1000-/
T 7
> Z
'%240-5 -
> | 7
% 200k A
5200 % v Z %
3 2 v v S v
?:')160-/ % v v . Z % v
£ 7 7 ? Z 2 7
< | 7 ¢ 7 Z N N7
w2 g 9 2 Y A o7 Z >
5 7 Z R > ZERZ
Z Z Z ZENZ N~ 77
2 O 9 U v g 9 e a9 e e
Z ZERSEEZ I~ 7 7
o a9 9 U B a9 a4y U a
T 0200 00 20
U U4 4 9 9 2 49 92 49 A
B0 000 0 02 oo
o AR R EEEEE
A / “ o % % '// 4 Z
P C pwl pw2 pw3 Swl sw2 sw3 pp  PPW1l PPW2 ppw 3

Fig, 3 Bending sirength/density of manufactured

4.4. &Kk&E

B2 &k#ZL Table 5.6 Jehdt npe}l o)
EREE Holx o, AW U HKEE dd4 a1l
BE(PP) 7 7B B EAES Jehld FEEE
£ 29tk ‘

BRE H71Fel g8 F2 RiFmo] wn vewe
= BEEe] Yol kK] 2 Ao Azsich
HHEE i AR o5 fibril (k7 #475] 0] Cellulose
of OH#EE7F 7] Foll wol xS vt weld, =35
OH#Z7} ol 7| 59 K53 a6 44 & 5 oA
HHES 44 e 2ES kR A Vel A
22 47sd, RE 22 G 44 e R=

=
L=
a

plywood ana boards,

Bl Zel 2 g fEE BT LEd4

vieby HRE BRE 2olm gl
B ME RoelAe 3T BRIt EEsL R

F REZAA A L FKkES 230k

e

BKE] YA

5. & ]
FAH =] zebaE g W Anke BEATIAY, &

RE HolA BEO WAy, e B e R
Bt &= HEAdA el BFRE ok 32l
1) &8t woo| HBEE 0.953~ 1151 §./or] 8
Engdoed R A BES 2 AL H
B/ 33 BlAZl REde) &R BE= 0507



38 = B OF

&=

&

§/ARA BRERT F2 HES 29}

2) A=A e BBe 34 BRAY 220 4
WEcke otxal 8 REug: AREIE 2
g Ho] RSN i UiEE m_ll‘i 2o,
ZAE S BRAY BEd = BEe mbol v
Efvix] okgtel

3) BHE o4 e 22 ohE BES us

g BEE Bo BERC T4 HKESREY T
BEMEE ER gLl

4) BES BE A7 RET BEd mal A kAR
o] FaE T YA slal=Ez] gk BT 2dcl

5) BKkEAH = &l 7 B2 3T Bge
o, RER AL Eake 4ol BE REA M E
< BEKEE degon, 88 342 B 1
=7 bR R AkES Vel g

3 B x ®&

1. Anderson A.B., Wong A., and King-Tsuen Wu.
1974. Utitization -of White fir bark in Particle-
board. For. Prod. J. 24(1):~51-53.

2. Geimer R.L. 1979. Data Basic to the Engineer-

ing Design of Reconstituted flakeboard. USDA
Forest Service Technical Article: 105-125.
Geimer R.L. and Price EW. 1978. Construc-
tion variables considered in Fabrication of a
structural flakeboard. USDA Forest Service
General Technical Report WO-5: 69-80.
Geimer R.L. 1981. Prodicting Shear and Intern-
al Bond Properties of Flakeboard. Holz als
Roh- und Werkstoff 39: 409-415.

Hunt M.O., Lehman W.F., Hoover W.I,, McNatt
J.D., and Fergus D.A. 1979. Red Oak Structural
Particleboard. For. Prod. J. 29(9): 43-49.

Lee PW. and Park H. 1982. A study on the
physical properties of wood chip-bark mixed
particleboard. A &K&W B A 73

A1z 99~118,

McNatt I.D. 1977. Structural Flakeboard —
What is it? What can it do? USDA Forest
Service FPL Southern Lumberman 15: 83-85.
McNatt J.D. 1978. Manufacture and perform-
ance of full-size structural flakeboards from
Douglas-fir ~ Forest Residues. USDA Forest
Service General Technical Report WO-5: 118-

132. &



