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A flat pressed wood plastic particle board (WPPB) developed by using Eucalyptus
spp wood particles along with the industrial process waste of poly vinyl chloride
(PVC). Conventional urea formaldehyde resin (UF) in the weight ratio of 1:2.3 was
used as the binder. For Eucalyptus spp particles slenderness ratio was maintained
around 160-180 for face particle and around 50-80 for core particle. Addition of PVC
was 10%, 20%, 30% and 40% mixed with core particle to the middle layer. The multi
layered wood plastic particle board were produced applying press temperature of
150°C for 7 minutes of compression cycle at 24 kg/cm² and 8minutes of curing cycle
at 12 kg/cm² for the manufacture of wood plastic particle board. The boards were
tested according to IS: 3087-2005 Gr II. The maximum per cent of 40% PVC in the
core layer meets all the values of the above said relevant standard.
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INTRODUCTION
Wood plastic composites (WPC) have gained a rapid
worldwide market share in the last decades. This new hybrid
material is used in exterior building applications such as
decking, railings and sidings (Clemons 2002; Wolcott and
Englund 1999; Vogt et al., 2005). WPC’s are the new emerging
field in India (Thanigai et al 2013). The predominant
technologies to produce WPCs are extrusion to obtain endless
profiles and injection molding leading to 3-dimensional forms,
although commercially less important. The capital investment
for the extrusion technology is very high, therefore, the search
for alternative techniques have begun in worldwide to reduce
the production cost, in the same line mixture of wood particles
along with Poly vinyl chloride, wood plastic particle board
(WPPB) have developed from poplus deltoides spp (Thanigai
et al., 2013). Since PVC showed improved weather-ability,
stiffness, creep behaviour and flame retardancy compared with
polyethylene, polypropylene (Jiang and Kamdem 2004).
Currently, interior fitment and furniture manufacturers using
wood based panels such as particle board and MDF do not
commonly know the flat-pressed WPC panels. However, WPC
panels can be a competitor to overlaid wood based panels in
office furniture manufacture. WPC panels can be overlaid with
wood veneer sheet using urea-formaldehyde resin [Jarusombuti
and Ayrilmis 2009]. Overlaid panels can be also used in the
construction of cabinets, paneling, kitchen worktops, and work
surfaces in offices, educational establishments, laboratories,
and other industrial product applications.

There are several ways to improve overall properties of WPC
panels, namely using right size of raw material, optimum
mixture and preparation of the elements in the product, and
adding small amounts of additives such as coupling agents,
pigments, antimicrobials or light stabilizers during their

production (Nielsen and Landen 1994, Plueddemann 1982).
Most of the physical and mechanical properties WPC depend
mainly on the interaction developed between wood and the
thermoplastic material.

MATERIALS AND METHOD
The Eucalyptus log strips were fed to the chipper machine in
which the wood pieces were converted into wood chips then
send to the hammer mill through screw conveyor in the
hammer mill the particle are still reduced into smaller size of
6mm diameter sieve wholes, in which the particles were
beaten up and blown to the dryer, in dryer hot air is blowing to
reduce the moisture content wood particles from 3-4 % and
these particle are blown to the silos for storage.The quality
requirements of particle board are smooth surface, tight edges,
low swelling in water, good internal bond, sufficient screw
and nail holding power and high bending strength. The main
dimensional parameters of a particle board are length (l),
width (w) and thickness (t).The slenderness ratio (s) s=l/t was
maintained around 160-180 for face particles and 50-80 for
core particles.  Particles were dried using in an electrically
operated oven at 50-60°C to achieve the final moisture content
of 1-2%.Urea formaldehyde resin was prepared with 1:2.3
weight ratio of 50% solid content, 20-22 seconds of flow time
in B4 cup, 1:3 of water tolerance and the gelation time of 60
seconds. Reagent grade ammonium chloride was used as
hardener. Melamine powder was incorporated externally as
the scavenger. The industrial waste PVC was received from M/s.
DIAB core materials Pvt Ltd., Chennai in the powder form; the
final size was PVC powder was passed through the sieves of 80
and 100 meshes.

Board making and testing

Three layer wood plastic particle boards were produced using
the 7% solid urea formaldehyde resin on the weight of oven dry
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core particles and 12% solid urea formaldehyde resin on the
weight of face particles.The poly vinyl chloride powder of
10%, 20%, 30% and 40% was introduced into the core layer by
replacing with wood particles. The mat forming was made with
face-core-face paten of particles. The particles were prepressed
manually and flat pressed at 150°C for 7 minutes of
compression cycle at 24 kg/cm² and 8minutes of curing cycle at
12 kg/cm² for the manufacture of wood plastic particle board.

Test samples were prepared from each combination of board
according to relevant IS: 3087-2005 Gr II and IS 5509-
2000.The   values are displayed in table no: 1

RESULT AND DISCUSSION
Physical properties

Water absorption (WA) values of different percentage of PVC
in the core after 2hr and 24hr immersion in water as shown in
table 1.

The control boards of Eucalyptus spp alone meet the prescribed
values of water absorption in 2 and 24 hrs of soaking. After the
addition of the PVC in the core layer this property improved
gradually to 11% in 2 hrs and 24.28% in 24 hrs of water
immersion as per IS: 3087-2005 Gr II. In other words, as the
PVC content increased from 10% to 40% in the core material,
WA of the wood plastic particle board (WPPB) panels due to
the hydrophobic property of wood particles decreased. WA
values of WPPB samples showed the similar tendency to the
results of the thickness swelling, the panels had 4.8%

and 3.52% for 10% and 40% PVC content in the core of the
WPPB respectively. Thickness swelling results showed similar
tendency same as WA results, as PVC content increases in the
core material the swelling of material starts decreasing due to
hydrophobic character of PVC.

Mechanical properties

The MoR of the WPPB increased with the increase of PVC in

the core, the average MoR values of panel containing 40%
PVC was   34.35 N/mm², 25.14 N/mm² for 10% PVC as
compared with the prescribed value of 11 N/mm² according to
the relevant standard.The MoE of the WPPB samples were
increased with the increasing of PVC content from 10% to
40%.

Table: 1 Physical and mechanical properties as per IS: 3087-2005 Gr II
SL.
NO TESTS

PRESCRIBED
VALUE

RESULTS

Control 10% 20% 30% 40%

1
Density, kg/m³
a) avg 500-900 800 808 812 825 831

2
Moisture content, %
a) avg 5-15 7.6 7.2 7.1 6.8 6.6

3
Water absorption, %
a) 2 hr soaking 40 10.56 10.32 10.01 09.82 09.51
b) 24hr soaking 80 31.07 29.13 28.45 26.03 25.00

4

Swelling  due to general absorption%
( 2hr soaking)
a)Length 0.5 0.25 0.22 0.20 0.18 0.13
b)Width 0.5 0.25 0.22 0.20 0.18 0.14
c)Thickness 12 4.92 4.8 4.52 4.13 3.52

5
Modulus of rupture, N/mm2

a) avg 11 25.14 27.11 29.23 33.13 34.35
b) individual 10 23.49 26.63 28.89 32.75 34.18

6
Modulus of elasticity, N/mm2

a) avg 2000 3648 3754 3870 3994 4156
b) individual 1800 3401 3619 3815 3842 4084

7
Tensile Strength perpendicular to surface
(Internal Bond Strength),N/mm2

a) Dry state 0.3 1.78 1.36 1.14 1.01 0.98

40

10.56 10.32 10.01 9.82 9.51
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The average IB values of each percentage of PVC in the
WPPBsamples were affected by increasing the PVC. Internal
Bond strength of WPPB boards starts decreasing as PVC
content increases in core but as per requirement of the standard
the value is 0.3 N/mm2 all percentage WPPB samples was
conforming to prescribed values of IS 3087-2005.

CONCLUSION
Based on the strength properties of the panels, it was observed
that the Eucalyptus spp wood plastic particle boards
mechanical strength properties are higher than the requisite
values of the Grade II wood particle boards.The physical and
mechanical properties increased when the percentage of PVC
was increased.The water absorption (WA) and thickness
swelling (TS) properties were improved when the %PVC was
increased.

The substitution of PVC in the particle board would reduce the
pressure on the natural forests and also reduces the production
cost of the panel materials.
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