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ABSTRACT : The recycled polyethylene composites with various ratio of ground waste tire powder were
manufactured by using a fully intermeshing co-rotating twin screw extruder for the reuse of waste tire
scrap. In this investigation, the ground waste tire powders (GWTP) were blended with virgin HDPE and
recycled polyethylene in the weight ratio of 0 to 50 wt.%. Mechanical properties such as tensile strength,
clongation at break and impact strength were measured by using ASTM standard.

The experimental results for the various composite showed that the tensile strength of composites decreased
with increasing GWTP ratio, while elongation at break increased with the amounts of GWTP. On the
other hand, the impact strength for the three kinds of composites showed maximum at the 30 wt.% of

GWTP and then decreased. Morphology of the fracture surface tends to be rough with increasing waste
tire powder content.
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Rheological properties were investigated by measuring the shear viscosity against shear rates and softening

temperatures. They showed that melt viscosity of rubber composites in this study subsequently increased

with increasing GWTP content as a result of increase of flow resistance against external stress and followed

a Power-law behavior.

Keywords : ground waste tire powder, PE/rubber composite, mechanical properties, impact energy,
rheological properties, shear viscosities, shear rate
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Table 1. Characteristics of Polymeric Materials Used
in This Study

Density | MFI (Melt

Material Source Grade ;. |Flow Index,
(g/em’) | /10 min)
HDPE SK MB509U | 0.941 0.33
k= A
KRPE | % - . -
A B2
AE A
JRPE =55 55 - - -
3% F3
GWTP-1 ) }
Waste Tire| 3= =19 | (0.4 mm)

Powder | A4 A} GWTP-2
(06~1.2 mm)
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Figure 1. Screw configuration used in this study.
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Figure 2. The tensile strength behavior of various
KRPE/GWTP blends.

70—
|BKRPE/GWTP—1

|mKRPE/GWTP-2

60

50

40

30

Elongation at break(%)

0 10 20 30 40 50
Ground Waste Tire Powder Content (wt%)

Figure 3. Elongation at break behavior of various
KRPE/GWTP blends.
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Figure 16. Shear viscosity of KPRE/GWTP-1 blends as
a function of shear stress.
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Blends

Sample n K(Pa.sec) x 10°
KRPE only 0.37 2.25
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