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ABSTRACT

In this research work, natural fiber-polymer composites used as an artificial wood were
prepared from medium density polyethylene (MDPE) and themo-mechanical pulp from rubber
wood. The composites formula were mixed and compounded by a single screw extruder and then
shaped by an injection molding machine. The samples were characterized for physical,
mechanical, thermal and morphological properties. Parameters effecting to composite properties
were studied, such as grades of MDPE (EL-Lene® M3204 and EL-Lene" M3804), amount of
fiber loading (0-70 phr), type of compatibilizers (polyethylene graft maleic anhydride (MAPE)
and Silquest® A-174 silane), amount of compatibilizers (0-5% fiber loading), size of calcium
carbonate (CaCO,) (1 and 4 pm) and amount of CaCO, loading (0-60 phr). Comparative studies
between properties of the MDPE/rubber wood fiber composites and those of commercial artificial
woods and natural woods were carried out.

By studying the effects of MDPE grades by added 40 phr fiber, it was found that
mechanical properties such as tensile strength, modulus, flexural strength, and flexural modulus
of EL-Lene” M3804 were higher than those of EL-Lene” M3204. Mechanical properties of the
MDPE/TMP composites were improved by increasing % fiber. The % water absorption of the
composites was also increased as the fiber loading was increased. It was found that an optimum
fiber loading in this work was 40 phr. By studying the effects of compatibilizers, it was found that
the composites with MAPE 3% of fiber loading yielded better mechanical properties. The % of
water absorption was also declined when the compatibilizers were incorporated. As the CaCO,
filler was added, mechanical properties of the composites were not significantly altered.

Properties of the composites with 4 pm CaCO, seemed to be better than those of the composites



with 1 pm CaCO,. The optimum loading of the CaCO, was 60 phr. For thermal properties of the
composites, it was found that T  and % crystallinity were nearly same in all samples. Morphology
of the fractured composites was studied by SEM. It was revealed that good dispersion of the
fibers and CaCO,, and good interfacial bonding between the fibers and the MDPE matrix were
observed. In comparative studies between properties of composites and those of commercial
artificial woods and natural woods, it was found that the composite properties were less than
natural wood however; they were comparable with those of commercial artificial woods in

Thailand.



