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ABSTRACT : For a purpose of recycling of waste tires, composites of 10-60wt% recycled tire crumb
blended with high density polyethylene(HDPE) were prepared, and their mechanical properties such as
tensile strength, elongation at break, tensile modulus and impact strength were investigated as a function
of tire crumb content. Ethylene-acrylic acid(EAA) copolymer was introduced by 10phr as a compatibilizer
and the mechanical properties of the composites were measured. For the blend composition of 40wt%
tire crumb content showing improved impact strength, the mechanical properties were measured by varying
the EAA content of 5-15phr. All blends, whether modified or unmodified, showed a gradual improvement
in impact strength as the tire crumb content increased, but the other properties decreased compared with
the pure HDPE. In particular, the addition of EAA copolymer to the tire crumb content over 30wt% showed
substantial improvement in impact strength. There was no significant effect of tire crumb size on impact
strength of the composites.

Keywords : tire recycling, HDPE/tire crumb composite, ethylene-acrylic acid copolymer, mechanical
properties.
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Table 1. Particle Size Distribution of Recycled Tire
Crumb

Particle size range Percentage in range (wt%)
> 1000 ¢ m 17
600 - 1000 xm 80
600 xm > 3
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Figure 1. Tensile strength of recycled tire crumb and
HDPE composites as a function of tire crumb content(-CO
- : tire crumb/HDPE, -@- : tire crumb/ HDPE with 10phr
of EAA copolymer).
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Figure 2. Elongation at break of recycled tire crumb
and HDPE composites as a function of tire crumb
content (-(O- ! tire crumb/HDPE, -@- ! tire crumb/
HDPE with 10phr of EAA copolymer).
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Figure 3. Tensile modulus of recycled tire crumb and
HDPE composites as a function of tire crumb content (-O
- : tire crumb/HDPE, -@- : tire crumb/HDPE with 10phr
of EAA copolymer).
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Figure 4. Impact strength of recycled tire crumb and
HDPE composites as a function of tire crumb content (-O- :

tire crumb/HDPE, -@- : tire crumb/HDPE with 10phr of
EAA copolymer).
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(a)

Figure 5. Fracture surface photographs of recycled tire crumb and HDPE compesites containing 10phr of EAA

copolymer (sample thickness: 3mm). (a) 10/90, (b) 30/70.
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Figure 6. Tensile strength of recycled tire crumb and
HDPE composite(40/60) as a function of EAA copoly-
mer.
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Figure 7. Elongation at break of recycled tire crumb
and HDPE composite(40/60) as a function of EAA
copolymer.
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Figure 8. Tensile modulus of recycled tire crumb and
HDPE composite(40/60) as a function of EAA copolymer.
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