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Table 1. Conditions and treatments for oriented strand board production

Sl oS (2o3) 2 35 bl (L) b 3 o5l
Treatment code Mixing ratio of waste tire (%) Particle size of waste tire (Mesh)

T1 5 8
T2 5 18
T3 5 45
T4 10 8
T5 10 18
T6 10 45
T7 15 8
T8 15 18
T9 15 45
cs 0 Swlo LU

Without waste tire
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Table 2. Mean values of oriented strand board properties made of poplar wood strands — waste tire particles

Sl i s gl PRI | PEW Sl S YE 5w culbis  Saaasly
Treatment (JLL &) (I K) (JSLL ) (dos) sl
Bending strength Modulus of elasticity Internal bonding Thickness swelling after
(Mpa) (Mpa) (Mpa) 24 h (%)
Tl 38.76 5150.3 0.53 9.04
T2 4181 5800.6 0.61 8.79
T3 31.59 4900.2 0.47 10.28
T4 34.6 4950.6 0.49 7.47
T5 37.6 5100.1 0.51 7.1
T6 23.9 4600.65 0.38 8.45
T7 18.1 3300.69 0.32 7.32
T8 19.36 3450.7 0.34 6.75
T9 14.31 3030.27 AR 8.19
sols 47.8 6531.48 0.67 13.28
CS
\ o 18 2500 0.28 25
Type 1
Y o 20 3500 0.32 20
Type 2
Slscys adl 5 ass 6&;,@,#,): ool 5 Sls U Jaas 51 nslie -V Joue
Table 3. Values of independent effect of waste tire and particle size tire on the properties of
oriented strand board
Ol s s
Source of variation
Sl bl () Slls b o5 il
o303 g5 (42)
Type of test The amount of waste tire (%) Particle size of waste tire (Mesh)
. 5 10 15 8 18 45
(J\Sﬁj\i&) et sl 47.8 37.39 32.03 17.26 30.49 32.92 23.27
Bending strength (MPa)
(ISl K) stV J 50
’ . 6531.48 5283.7 4883.78 3260.55 4467.19 4783.8 4177.04
Modulus of elasticity (MPa)
(L) &b Ry 0.67 0.54 0.46 0.32 0.45 0.49 0.38
Internal bonding (MPa)
(4) cel YF culbis  Suasly
. . 13.28 9.37 7.67 7.42 7.94 7.55 8.97
Thickness swelling after 24h (%)
Jodx 5o Ll adly ass Sates 5 atecza Vs S plg>

) s 80l QL-..' \s

(et Caslin SIS ol ills Jolossa 520
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Table 4. Analysis of variance the mechanical properties of oriented strand board

ARYA

P > cﬁg\.&a

Bending strength

Ol s &~

Source of variation

sl axss

df Sum of squares

Sl [ €

Slas o 5k

Mean squares

6)‘3‘5.\&‘ cb.w

20 BNl s s
A) Gl
Mixing ratio of
waste tire (A)
Sl ls o3 b lwl
(B) L
Particle size of waste
tire (B)

AxB

2 1593.497

2 803.470

4 93.170

796.7487

401.735

23.292

59.708

30.106

1.745

sk

0.0001

ok

0.0001

0.03

Ao V1 5o

Modulus of elasticity

U LS TR INWIR
A) Slalo
Mixing ratio of
waste tire (A)
Slagls ol o3l
(B) »b
Particle size of waste
tire (B)

AxB

2 74515653

2 43010450

4 32230718

37257827

21505225

8057680

217.213

125.375

46.976

ok

0.0001

sk

0.0001

sk

0.0001

S k5.?,\..‘..._:.

Internal bonding

2U L) s s
A) Gl
Mixing ratio of
waste tire (A)
Sl o3 sl
B) b
Particle size of waste
tire (B)

AxB

2 0.843

2 0.274

4 0.181

0.421

0.137

0.045

14.842

4.836

1.597

*ok

0.0001

0.013"

0.023"

L2340 CL..JJJ 6.).5@*‘ *
Significance at the level of 95%

S 44 cb..u BL d)‘:&” S
Significance at the level of 99%
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Figure 1. Independent effect of mixing ratio of waste tire on modulus elasticity and bending strength of boards
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Figure 2. Independent effect of particle size of waste tire on modulus elasticity and bending strength of boards
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Figure 3. Interaction effect of mixing ratio and particle size of waste tire on bending strength of boards
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Figure 4. Interaction effect of mixing ratio and particle size of waste tire on modulus of elasticity of boards
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Figure 5. Independent effect of mixing ratio of waste tire on internal bonding of boards
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Figure 6. Independent effect of particle size of waste tire on internal bonding of boards
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Figure 7. Interaction effect of mixing ratio and particle size of waste tire on internal bonding of boards
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Table 5. Analysis of variance the thickness swelling of oriented strand board after 24h immersion in water

Ol s i $olsT 4z Slap o ¢ same Sla o Sl F S sine el
Source of df Sum of squares Mean squares P
variation
J:'.\-T L)L:‘ Ao 2 45.37 22.67 8.75 i
A) slels 0.005

Mixing ratio of
waste tire (A)
23.34 11.66 45

CAPRSRY| 0.0154*
B) b oluls
Particle size of
waste tire (B)
AxB 4 2.35 0.58 0.226 0.035*
M)a‘.bclaup ,_;)‘au.w * o5 44 ck.ujé Sols gxe S
Significance at the level of 95% Significance at the level of 99%
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Figure 8. Independent effect of mixing ratio of waste tire on thickness swelling of boards after 24h
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Figure 9. Independent effect of particle size of waste tire on thickness swelling of boards after 24h
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Figure 10. Interaction effect of mixing ratio and particle size of waste tire on thickness swelling of
boards after 24h
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Abstract

In this research, the effect of adding waste tire particles on physical and mechanical properties
of oriented strand boards (OSB) produced from poplar wood strands was investigated. Constant
factors of this research are: Poplar wood strands (Populus deltoides), phenol formaldehyde resin
(8 percent for the strands and 10 percent for waste tire on dry weight basis), three layer OSB (25
percent on either top and bottom layers and 50 percent core layer), boards with a thickness of 16
mm, dimensions of 40x40 cm with a nominal density of 0.75 g/cm?® Variable factors are: mixing
ratio of waste tire particles to poplar strands at the four levels of 0:100, 5:95, 10:90, 15:85 and
particle size of waste tire in three different sizes of 8, 18 and 45 mesh. The physical and
mechanical properties of the boards were measured as defined in relevant European standards test
methods EN 300. The results showed that changes in the amount and size of waste tire particles
have a significant effect on the physical and mechanical properties of OSB panels. Increasing the
ratio of waste tire particles decreased the mechanical properties and inversely improved the
thickness swelling of the panels. The minimum value of mechanical strength was observed in
panels made of 15% waste tire particles and 45 mesh particles. In general, OSB containing waste
tire particles can meet the requirements of the EN 300 standard.

Keywords :Waste tire particles, poplar, oriented strand board (OSB), phenol formaldehyde resin,

physical and mechanical properties.
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