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Physical and Mechanical Properties of Wood-Plastic Composites Based on MDF
Sawdust with the Addition of Sawdust Coal, Sulfur, and Recycled Rubber

Powder

Abstract

This study investigates the influence of MDF sawdust with
coal sawdust additives, sulfur, and recycled rubber powder on
the physical and mechanical properties of wood plastic
composites. Recycled rubber powder was incorporated at
three levels (0, 2.5, and 5 wt%) and sulfur at three levels (0, 2,
and 4 wt%) , while coal sawdust and MDF were used at ratios
of 30 and 60%, respectively. The materials were mixed in a
torque mixer, converted into granules using a semi-industrial
crushing machine, and then molded under hot and cold
pressing conditions. Mechanical properties, including
bending, tensile, and compressive strength, as well as bending
and tensile modulus, were evaluated. Additionally, physical
properties, such as water absorption and thickness swelling at
2 and 24 hours, were measured. The results revealed that the
addition of 60% MDF sawdust enhanced the strength and
modulus of the composites. Conversely, increasing the rubber
powder and sulfur content led to a decrease in strength and
modulus. Furthermore, the incorporation of 60% coal
sawdust, 4 wt% sulfur, and 5 wt% recycled rubber powder
was found to reduce water absorption and thickness swelling
at both 2 and 24 hours. Scanning electron microscopy
confirmed the observed trends in bending, tensile, and
compressive strength.

Keywords: Wood, plastic, sawdust coal, sulfur, waste rubber
powder.
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