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Particleboard with addition of SBR rubber granules in the core layer
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Abstract: Particleboard with addition of SBR rubber granules in the core layer. The aim of study was to 
investigate a possibility of using the SBR ruber granulate as an addition to core layer of particleboards glued 
with UF resin. As part of the work there were made particleboards with density / m3

and weight fraction of granules SBR in the core layer The prepared boards were 
examined for density and density profile swelling and water absorption and of 
soaking in the water. The results showed that introduction of the granulate to the core layers of three layer boards
deteriorate the mechanical properties of the particles and improves (reduce) the swelling of the thickness after 
soaking in the water.

Keywords:

One of the main directions of development of wood-based materials is searching for 
new sources of raw materials -wood 
concern the possibility of using recycled post-

increases year by year. At the conference of 

www.prnewswire.co.uk). One of 
the main products of used tires recycling is

the manufacture of sports 

on expanding the possibilities of use commi
production of wood-

e time the authors studying particleboard with the addition of SBR 

addition of waste rubber. Similar results were reported by Xu and Li ( investigating the 
possibility of particleboard production with addition of waste rubber with a greater
fragmentation and glued with . the authors showed a positive effect of rubber 
addition to reduction of swelling the tudy boards 

characterized by mechanical properties approximately as similar as boards made of wood 
ion a larch 

- temperature of -
time -
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studying the particleboards prepared with the addition of pieces of portioned tires have found 
that the addition of gum did not affect on reduction of susceptibility to fungi and termites.

entire volume particle The density of thus produced boards
often reached to / m3. In the present study consider the effect on selected properties 
of three-layered particleboards  glued with UF and with additive of SBR rubber granules 
(deriv

S
For this study were prepared three-

The participation of the surface and 

rubber granulates with a density 3 and a particle 
size fraction - obtained by fragmentation of the tire. UF resin was used 
NH
Selected properties of the resin are shown in

After production the boards were conditioned under laboratory conditions over and 
then tested to: density accordi ; density profile with a device and

swelling and water absorption
and according .

cted against 

T-

Table the UF resin
Property Value
pH -
density 3 -
the viscosity not more than .s -

dry weight

Test results of particleboards with the addition of SBR rubber granules in the core layer are 
shown in Fig. as well as in Tables

Tabl

of granulat 
SBR

Density IB

N/mm² N/mm² N/mm²

*values in parentheses are standard deviations
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- rease of their 
Similar results were obtained by Ayrilmis et al.

and The decline in 
the value of the strength properties of the tested boards were resulted from the imposition of 
two factors: lower density and lower adhesion to particles SBR granulates of UF resin. In Fig.

are shown examples of density profiles manufactured boards. variant had typical
similar to the "U" - shaped density profile

increase in board thickness due to recompression phenomenon of elastic SBR granulates after 

as the result boards of established thickness were obtained. After the cessation of pressure 
occurred re-deformation of SBR granulate and what caused the return to its original shape. 
This phenomenon is accompanied by a relaxation of the internal structure of the boards
which was reflected in a decrease IB value. Its contribution in the phenomenon had also the
poor wettability of the rubber surface by the UF resin what caused that joints between the 
particles of the granules and wood particles were characterized by a significantly lower
strength than those arising between the wood particles. ng the strength parameters
studied particleboards it is worth to add that also Wilkowski et al. ( that the 
addition of SBR rubber granules results in a significant improvement in machinability boards
associated with the cutting resistance during drilling. 
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Table 3. Summary of physical test results manufactured boards

of granulat 
SBR

Thickness swelling Absorbability 

6 (6.5)
*values in parentheses are standard deviations

(in the case of the va A
similar effect of swelling decrease with increasing rubber content in particleboards also
obtained in their study and Li (

The decrease in
swelling of the boards resulted from both the hydrophobic properties of rubber as well as the
already mentioned relaxation of the internal structure of the boards (increase of porosity)
what caused that the wood particles inside the boards had a greater freedom to swelling. The
relaxation of the structure of boards and increase in the porosity provides also an increase in 
the water absorption. soaking the a Some noticeable
limitation wettability between variants is associated with an increase in the content of SBR
granulate does not absorb water.

of 
–

content) could be used as components of products which do not carry the load and could be 
periodically exposed to higher humidity air (eg. the filling elements bathroom furniture). 

Based on the studies on the possibility of using SBR granular rubber (in an amount of 

-

Increase additive SBR rubber granulate to the core layer of particleboard cause density 
decrease associated with the board re-deformation after pressing process (increase in 
thickness);

3. The increased additive SBR rubber granulate to the core layer of particleboards statically 
significant affects to increa
Increasing the additive SBR rubber granulate to the core layer particleboards in an amount 

rs soaking in water (compared to the control boards and containing 



9

manufacture of oriented strandboard. -

-
3. -based panels - Determination of modulus of elasticity in bending and

of bending strength
- Determination of swelling in thickness 

after immersion in water
5. - Determination of tensile strength 

perpendicular to the plane of the board
6. Wood-based panels – Determination of density

Problemy 
-

http://www.prnewswire.co.uk/news-releases/european-union-recycle-tire-test-results-
announced-

-

possible decay and termite resistance of particleboard containing waste tire rubber. 
-

on composite 
-

using waster tire composites reinforced with rice straw as construction materials. 
-65.

- -
variables in wood–rubber composite panel manufacturing technology. Bioresource 

-
- - sulation property of 

wood– -

granulate. Annals of Warsaw University of Life Sciences - SGGW. Forestry and Wood 
-

Streszczenie: ego SBR w warstwie 

3 le wagowym 

wodzie.
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