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Abstract

An experiment was conducted by find out the strength properties and dimensional
stabilitv of particleboard using waste wood and planer shavings collected from Bangladesh
Forest [ndustries Development Corporation (BFIDC). Waste wood were converted inlo chips.
Farticleboards were fabricated at five different ratios of wood chips and planer shaving such as
100:0, 75:25, 50:50, 25:75, and 3100, Results show that particleboards made from 100% planer
shavings have gomd static bending properties (143 kg/om?} and excellent tensile strength
(13 kg/cm?). Both the values satisfvy the Indian and British standand. The percentage of
thickness swelling amd water absorption were measured after 2 and 24 hours soaking in water,
Lowest thickness swellmg and water absorption were found in the board made of 100% planer
shavings. Particleboards made from 75% and 30% planer shavings also satisty the Indian
standard. It is concluded that planer shavings from different wood based industries can be
used for making conventivnal particleboard of high strength properties.
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[ntroduckion

Bangladesh has only 17% forest armas  to develop and maintain efective economical
which are very limited compared to its  basis of utilization of forest rescurces
demand (BSS 20113, 1t is therefore imperative  especially wood and wood products. A large
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amount of wood conversion s done
evervday in 4,800 sawmills and wood based
industries located in the ditferent parks of the
country. It has been estimated that these
sawmills produce aboul 3.4 million twns of
wood waste per vear during conversion of
log wood (Islam ot af. 2004). The authors
noted that sawmilling residues amount ke
about 40.5% of the total consumption of ogs
in sawmills in which edgingf trimmings are
20.75%. These fumniture wastage are found in
ditferent size. During processing, saw dust
and planer shavings come out as waslage.
Much of these waste products create
problems, but efficient use of these can solve
the disposal dithculties. Effective utilization
of sawmill residue and wastage can lessen
the problem and al the same time add to the
econormy of the country.

Five species namely civit (Sunirdania
floribinida),  sarjan  (Dipterocorpns spl)
chapalish (Artocerpus cliaplushe), narikeli
{Perigota alnta) and pitali (Teeain nrdiffons)
are widely used lor making particleboard in
Bang ladesh {Anon. 1981). Most particleboard
industries use wastage of green and clipping
of veneer, defarika] match sticks and round
wood left after pecling veneer. But they do
not wse waskage of fumibwe uduskies and
sawmill residue as Hwese are of different size
of shapes, Size and shape of the wood
particles influence the processes and final
board products (Moslemi 1574} Admixture
of small particle with larger particles results
in panel imbalance arud thus causing streng
reduction. Fine partictes abseeb high amount
of resin tor equivalent board. Oversize
particles, when placed on the surface laver,
produce rough surfaces, Thus uniformity of
chips size is important for production of
good quality board (Maloney 1977).
Therefore an experiment was conducled to
find out the strength properties  and
dimensional stability of particleboards made
from furmiture wastage,
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Materials and Metheds

Fumiture wastage and planer shavings
were collected from the furniture unit of
Bangladesh Forest Industries Development
Corporation. Garjant  (Diptrerocarprs sp)
waste comprised 80% and the rest were teak
{Tectann gramdis) and telsur (Hopea odarain),
The specific gravity of gasjan, teak and elsur
are (L71, 0.61 and 0.64 respeclively (Saltar
et af, 1999,

The waste woods were cut into small
pieces, These were hammer milled to chips
using screen of 063 ¢m Jiameter. The chips
were then sieved through 20 mesh screen to
remove dust and fines. The length and
thickniess of chips were larger than those of
planer shavinpgs. The planer shavings were
wider than the chips. The chips and planer
shavings were dried in the batch oven at
70°C temperatures to 4-3% meisture content.

Fifteen single layer particleboards were
prepared using the screened chips and planet
shavings in the laberatory hot  press,
Dimension of the particieboards were 3 cm
% 30 em x 125 cm having a target density of
790 kg m*. The lemperature of the platens of
the hot press was maintaned at HO°C
Partickes of different sizes were mixed in five
different ratios of woed chips and planer
shaving such as 0100, 25:75, 50:30, 75:25, and
100:0. Liquid urea formaldehyde glue having
0% solid content based on pven dry chips
was used. The glue was catalyzed with 2%
hardener fammenium chloride). The mats of
the beoard were formed manually in wooden
fabricated bordered frame. The formed mats
of the particleboard were pressed mitially at
35 kg/em?® for 6 minutes. The pressure wete
then fowered firstly to 0.5 kg/om? for 4
minutes and then 335 kg/fom® for 2 minobes
and then conditioned at 65t5% relative
humidity and 204+2°C temperature.

The preparsd particleboards were cat
iribo lests specimens. The static bending tests
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(madulus of rupture in bending) and the
tensile strength perpendicular bo the surface
were carried cut as per [52380 {Anon, 1977).
Thickness swelling and waler absorption due
to general absorption of water were done.
Three specimens of size 100 mm x 100 mm
were taken from each board, The thickness of
the specimens was measured with the
platform tvpe thickness gauze with an
accuracy of (i mm and immersed in 25 mm
depth of cold water at room temperature. At
the end of 2 and M hours, the test specimens
were withdrawn from water, wiped with a
damp clofh, reweighed and remeasured e
thickness as before. The percentage of waler
absorption and thickness swelling were then
calculated.

Results and Discussion
Static bending and tensile strength

Results of modulus of rupture in static
bending and the tensile strength
petpendicular to face (1B} are presentad in
Table 1. The values are compared with
Indian Standard 153087 {Anom, 1985),
German Standard. Drin:e#7el (Verkor and

Ledune 1975) and British Standarnd BS 5es0
[Anon. 1979), It was found that the values of
modelus of rupture of particle board are
different for different ratios of chips and
planer shavings. Particle board containing,
100% planer shavings have the highest
values of modolus of rupture than all other
boards. The value is 143 kg/em? which
satislies the Indian standard {112 kg/cm?)
and British standard (140 kg/cm?).

High density woods are difficult to
bend due to thicker cell wall, less lumen
volume and higher percentape of resinous
material which result less penetration of
adhesive at the time of boanf makmg, Dy the
present shxdy, the parficleboard made from
enly wood chips shows low modulus of
rupture value ¢ompared to the standard
values, This paer bonding mighl be Jdue o
resines material present in the wood and
low press proessure required for high density
wood. Scientist pointed ouwt that much
oreater pressure is required for high density
wond to bring contact between wood surface
and adhesive {Vick and Rowell 1990,

Takle 1. Static bending strength and tensile strength of particleboard

Type of Compaosition Maodulus of | Internal bond

particleboard (") tupture (MOR) | strength ([B}
Woend Planer ikg/cm?) {kp/cm?)
Chips Shavings

Single laver 1060 Q0 H 10

Single laver mixed 75 25 108 12

Single laver mined 5 5 130 1]

Single laver mixed 5 73 128 13

Single laver i 100 143 13

I5: 3087 - - 112 L

German Standard - - 180 3.50

[Yin 68761

BS: 5ong - - 140 347
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The values of internal bond strength of
different lypes of particte board are different
tfor different ratios of chips and planer
shavings. The particleboard containing 100%
and 79% plancr shavings shows maximum
values (12 kg/ cm?) and these are higher than
the standards {Anon, 1985, 1979, Verkor and
Ledune 1975),

Thickness swelling and water absorption

The values of thickness swelling after 2
and 24 hours are shown in Table 2. The
observed thickness swellings of the different
tvpes of boards were 5-12% after 2 hours
saaking and 10-31% after 24 hours soaking. 1t
was fourd that the thickness swelling of the
three types ol board containg 52, 75 and
100 wood chips were 11, 10 and 12%
thickness swelling respectively after F hours
soaking, These wvalues however, do not
safisfy the value specifisd in both Indian and
German standard. The thickness swelling of
the boards made of 1M and 75% planer
shavings were 3 and 6% respectively atter 2

hours soaking. The values satisfy in Indian
arul German standards. Kollman ef . (1975)
also reported that the highest thickness
swelling alter bwo hours immersion in water
should not exceed &10% of the original
thickness.

The extenl of water absorption after 2
and 24 hours spaking ate given in Table 1.
The observed waler absorption of the
different types of board was 6-17% after 2
hours spaking and 16-35% after 24 hours
smaking. [t was found that the water
absorption after 2 and 24 howrs of boards
made from wood chips and planer shavings
alone and in mixture satisfy the value
specitied in Indian standard.

Conclusion

The strength  properbies  and  the
dimensional stability of particleboard made
from planer shavings are found suitable and
can be used as furmiture components and
ather purposes. The increase of wood chips
in mixture decreases the strength properties

Takle Z Thickness swelling aml water absorphion of parkieleboard made from furniture wastage

Type of Camposition Thickness swelling Water absurphion
particleboard (o) (" ")

Woaod Planner 2hrs 24 hrs 2ihurs Hhrs

chips | Shaving
Single faver L} 0 12 3 17 )
Single faver {mixed) 73 5 10 23 13 3z
Single laver fmixed)| 50 51 T 18 14 24
Single faver {mixed)| 23 = 13 9 i
Single laver E 100 5 10 & 1a
15 - 3087 T - 25 ait
Cerman Stanudant - - nax - - -
IYin 68761
BS - 5hh% - - 2 o = -

{1hr,
snakmg)
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of the board. The tensile strength  thickness swelling of some boards are high
perpendicuiar to sucface was high which  Addition of wax emulsion with wrea
indicated stronger bonding for all types of  formaldebyde glue may improve the
board. The water absorption satisfies the  thickness swelling properties of the
different standards but the percentage of  particleboards.
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