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Effect of Combining Wood Particles and Plastic(Polypropylene)
Screen on the Physical and Mechanical Properties of Board*!

. 2 i
Phil Woo Lee - Heon Park®®
Summary

As a way for the effective utilization of pallman chips and sawdusts, these furnish materials
were combined with non-woody material of plastic(polypropylene)screen in board manufacturing
to improve their weak physical and mechanical properties.

The conventional boards were made with conditions of specific gravity 0.40, 0.55, 0.70,
and 0.85, resin content 8, 10, 12 and 14%, and number of polypropylene screen 1, 2,3 and 4, and
press-lam boards were also manufactured. The physical and mechanical properties were measured
and discussed on thickness swelling, bending modulus of rupture and elasticity, tensile strength,
internal bond strength, and screw holding strength.

The results obtained at this study were summarized as follows:

1.  In thinckness swelling both of pallman chip board and sawdust board were improved by the
increase of resin content, and presslam boards showed lower thickness swelling than
conventional boards.

2. Both the modulus of rupture and elasticity were increased with the increase of specific
gravity, and press-lam boards showed higher modulus of rupture and elasticity than conven-
tional boards. On the other hand, modulus of rupture was increased with the increase of
number of polypropylene screen and resin content whereas these effects in modulus of
elasticity was not recognized.

3. Tensile strength was increased with the increase of specific gravity, and the boards combined
with polypropylene screen showed higher tensile strength than control boards. Also tensile
strength was increased with the increase of number of polypropylene screen, and press-lam
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boards revealed higher tensile strength than conventional boards.
4, Internal bond strength was increased with the increase of specific gravity, and the boards

combined with polypropylene screen were lower in internal bond strength than control
boards. Also, the boards combined with odd number of polypropylene screen showed lower
internal bond strength than those combined with even number of polypropylene screen.

5.  Screw holding strength was increased with the increase of resin content and specific gravity

but significant difference was not approved between boards combined with polypropylene

screen and control boards, In presslam boards, pallman chip boards of higher specific

gravity but sawdust boards of lower specific gravity showed better screw holding strength

than control boards.

Key words: sawdust board, pallman chip board, convention. = and presslam board, polypropy-
lene screen, modulus of rupture and elasticit; , thickness swelling, screw holding

strength, internal bond strength, tensile strength.
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Table 1. Characteristics of furnish materials used in board manufacturing
Particle type Species Sp. Gr.* Particle size (mm)** Slenderness ratio
Pallman chip Meranti 0.42 3.04(L) x 0.39(W) 7.79
(Shorea spp.)
Sawdust Meranti 0.42 0.86(L) x 0.41(W) 2.10
(Shorea spp.)
* Mean specific gravity
** Average dimension values based on 50 randomely selected measurements; L and W mean
length and width respectively
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Modulus of Rupture (kgf/em?)

Y**m -12.269-110.68X+262.71X" (lsheet)
Y**=.82,778+214.62X+19.335X? (2sheets)
Y**= 13.287-113.63X+269.85X> (3sheets)
Y**= -31.097+56.653X+127.07X? (4shects)
Y**=_96.181+373.28X~-170.30X> (P.L)

resin additive 8%

150}
0—0 1 sheet
®——e 2 sheets
O-—0 3 gheets
m——=8 4 sheets
&—-—7 pressdam
100+
501

1 1 L H

Y**=.35.453+86.999X+88.828X> (1sheet)
Y**=-253.38+851.16X-469.15X? (2sheets)
Y**=.181.34+611.09X-335.57X" (3sheets)
Ye*=.103.24+327.19X-81.802X> (4sheets)
Y***s -80,893+344,09X-165.91X% (P.L.)

Y**=_72.060+196.39X-53.923X* (CON.C.)
Y**= _73.485+204.19X+6.8071X* (P.L.C)

resin additives 10%

O—<C P.L.CONT
& -4 CONCONT

i i i i

Y*%= -131,77+399.49X-84,823X* (lsheet)
Y¥*= .274.16+900.63X-481.28X? (2sheets)
Yoe= .18,664+0.21235X+222.02X? (3sheets)
Y**= -34.135+104.32X+147.14X% (4sheets)
Y**= 45.414-130.26X+231.99X>  (P.L)

resin additives 12%

Y**= 162.10-699.56X+831.10X*  (1sheet)
Y**=-30.606+19.276X+244.73X%> (2sheets)
Y**=-126.28-569.95X+716.06X* (3sheets)
Y**= §7.479-358.77X+585.50X>  (4sheets)
Y**=_195.05+641.70X-268.83X> (P.L)

resin additives 14%

150}
100
sof
i ! 1 1 i H . } i
040 055 0.70 0.85 0.40 0.55 0.70 0.85
Specific Gravity
Fig 2. The curvilinear relations of pallman chip board between MOR and Sp. Gr. at

each level of resin amount.
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Y4*=-.41931+14200X-84658X2  (2sheets) Yo*a 29053496395 X.44391%?  (3shects)
Y**=_25841+85837X-43459X? (3sheets) Y¥*=-31731+109220X-60364X? (4sheets)
3| Yi7o-23264+B0034%-39705X"  (4sheets) Y#re 14278455411 28277K2 (Lo
LI - - - . ,
X107 Yim=-13173+49722%-17366X"  (P.L) Y*e= 2385.5-13871X+49191X7  (CON.C.)
30+~ resin additive 8% Y**=_17942+57801X-20846X°  (P.L.C.)
resin additives 10%
0—0 ] sheet
—@ 2 sheets
O—Q 3 sheets o-<¢ PL.CONT
w8 4 shects ¢—& CON.CONT
&< pressdam
20
10+
Nf-\
g
2
s
%
2
)
§ 1 L 1 1 ; ; L A
- ¥**=.43850+152460X-90296X> (lsheet) Y**= 20267-90156X+115810X2 (lsheet)
» Y**= -41990+148540X-86754X? (2sheets) Y**=_31283+108870X-53821X° (2sheets)
£l Y*4s.45288+155820X-92097%> (3sheets) Y#*=10746+23519X+17636X>  (3sheets)
B Y**= -43744+]151090X-87157X? (4sheets) Yor=_29269+91173X-31104X? (4sheets)
= 5 Y**=-36.61147438.4X+14685X* (P.L.) Yr*a 301 344104200X-47657X%  (P.L)
x10
'30 resin additives 12% resin additives 14%
20 I
10
L i 1 1 1 J-. 1

i i
04 055 0.7 0.85 04 055 0.7 0.85
Specific Gravity
Fig. 3. The curvilinear relations of pallman chip board between MOE and Sp. Gr. at
each level of resin amount.
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Tensile strength (kgf/cm 2)

150 |
Y**= 45.491-216.34X+286.08X"  (Isheet) Y**=-16.898+2.9390X+129.38X? (Isheet)
Y**= 26.310-136.56X+226.55X?_(2sheets) Y**=-20.676+35.587X+108.42X? (2sheets)
Y**=-37.514-101.05X+13.669X? (3shects) Y*4=-15.408+51.311X+79.263X% Qsheets)
Y**= 19.175-104.36X+195.43X?_ (4sheets) Y**= 4.6274-89.953X+236.88X”  (dshects)
Y**= _14.501+40.246X+71.517X? (P.L.) Y**=-66.622+242.58X-84.272X7 (P.L)
Y**= 35.584-161.50X+243.25X%  (CON.C.)
resin additives 8% Y#r= 65,939-283.40X+379.00X%  (P.L.C)
100} R
OO 1 sheet resin additives 10%
®—@ 2 sheets
O—0 3 sheets =< P.L.CONT
B—8 4 sheets H CON. CONT
Dr-=0 press-dam
50k
150 F 2
) Y**= 111.90-501.18X+609.51X> (Isheet)
Y#+= -31.884+40.426X+138.48" (1sheet) Y**=108,25-493.32X+608.14X> (2sheets)
YH*= 32.544—188.59)s'.+32t’:.62x2 (2sheets) y**= 93,054-409.99X+510.54X> (3sheets)
Yr¥= 55.418~283.41X+406.34X2 (3sheets) Y**= 105.33-476.54X+592.66X? (4sheets)
Y**= 107.25-479.55X+596.76X> -(4sheets) Y**=_26.445+66.773X+116.15X> (P.L)
Y**= 21.169-54.238X+118.90X>  (P.L.)
N /A
resin addtives 12% resin additves 14% o
100
50}
i i | 4 1 L i

0.40 0.55 0.70 0.85 040 055 0.70 0.85

Fig. 4. The curvilinear relations of pallman chip board between tensile strength and
Sp. Gr. at each level of resin amount.
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resin additives 8% resin additives 10% resin additives 12% resin additives 14%
15¢

10t

5 # oo 1 sheet

Thickness Swelling (%)

o—e 2 sheets
o3 3 sheets ] &0 CON.CONT
s—a 4 sheets o+ PL CONT
Hpress-lam
04 055 07 085 04 055 07 085 04 055 07 085 04 055 07 085

Specific Gravity

Fig. 5. Thickness swelling of pallman chip board according to Sp. Gr. and number of polypropylene
screen at each level of resin amount.

40F n

resin additives 8% resin additives 10% resin additives 12% . resin addives 14%
3of I

——& CON. CONT

o—>o | sheet

s 2 sheets -~~¢ P CONT

o—a 3 gheets
20F w—a 4 sheets

&~~-o pressdam

Jf"/

Internal Bonding Strength (kgf/cxh 2)
5

Y 1 i 1
04 0.55 07 0.85 04 055 0.7 0.85 04 055
Specific Gravity

Fig. 6. Internal bonding strengths of pallman chip board according to Sp. Gr, and number of
polypropylene screen at each level of resin amount.
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Specific Gravity
Fig. 7. Screw holding strengths of pallman chip board according to Sp. Gr. and number of
polypropylene screen at each level of resin amount.
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Fig. 8. The curvilinear relations of sawdust board between MOR and Sp. Gr. at each level

of resin amount.
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Fig. 9. The curvilinear relations of sawdust board of resin amount.



s

W A delEl g Bl ar (R Ewga) del gl ool mEw sy EC dAe

182 9

fi

39

Tensile Strength (kgf/cm?)

Y**=-11.380-77.061X+316.59X*> (lsheet)
Y**= 0.52030-90.674X+268.77X? (Isheet) Y**=-48.683-72.084X+194.06X> (2sheets)
Y*r=_40.894+76.519X+124,37X° (2sheets) Y**=-120.08+326.58X-15.943X? (3sheets)
Y**=-73,259+183.21X+56.030X* (3sheets) Yo*=-74642+189.86X+75.161X" (4sheets)
Y*e=-77.047+199.95X+36.907X? (4sheets) Y**=130.67-537.89X+699.25X7  (PL) &
Y**= 82.960-279. 15X+ 383.56X?  (P.L.) Y**=-9.1270-70.252X+271.04X®> (CON.C) /)
Yor=-43.461+14.458X+296.09X* (P.L.C) [/
. e i
150 resin additives 8% resin additives 10% i
s ;
O—0 1 sheet !
e—e 2 sheets &0 P L. CONT
n—03 3 sheets &—& CON.CONT
W—8 4 sheets
&4 pressdam
100 +
S0
o
1 i i s 1 i i i
L T P 2
Y“ 222.57+'.74‘1.CJIX-339.94)(2 (1sheet) yor= 33.574-148.88X+308.40X? (Lsheet)
Y*"=-104.87+338.96X-77.889X " (2sheets) Y*#=_74,295+25351X-30.980X> (2sheets)
Y+*=-140.95+481.21X-192.23X* (3sheets) Y#*=-117.03+388.06X-99.300X (3sheets)
Y*1=58.087-326.47X¢354.85X" (dshects) 8 Y**=-139.62+443.09X-139.85X? (dsheets)
— . . .
Y 70.791+231.12X-6.8335X* (P.L) Yee=_142.22+462.70X-147.14X? P.L)
in additives 12% . .
150 L resin a ’ resin addivities 14%
100+
S0
1 1 ] i { ] b s i
0.4 055 0.7 0.85 04 055 0.7 0383

Specific Gravity

Fig. 10. The curvilinear relations of sawdust board between tensile strength and Sp. Gr. at

each level of resin amount.
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polypropylene screen at each level of resin amount.
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