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Abstract

The preparation of high density polyethylene ( HDPE ) composites reinforced
with short chopped - strand glass fibers { reinforceing fibers ) by a compounding
technique was studied. A twin - screw extruder was used to mix the HDPE pellets and
the glass fibers at feed / meteting / die zone extrusion temperatures of 190 / 190 /
190 ©C and at a screw speed of 50 rpm. The pellets and fibers were fed into the
extruder by separate fegding systems and the composiies were cut into pellets by a
pelletization unit. The composites were prepared by two different methods. In the first
method , masterbatch composites were pr'epared with glass fiber contents of 4 , 10,
22 and 30 percent by weight. In the second method , masterbatch composites
containing 30 percent glass fiber were mixed with HDPE pelits to dilute their fiber
contents to 5§ , 10 and 20 percent. Test specimens of the composites from both

'methods were prepared by a compression mouiding technique at a temperature of 190
OC and éooling rate of 15 °C/min. The mechanical properties of the composites were
characterized in terms of tensile strength at yield , percent elongation at break ,
Young's modulus , secant modulus at 1 percent strain and impact resistance. The heat
deflection temperature and percent crystallinity were also measured. From the results
obtained , it was found that , as the glass fiber content in the composite increased , the

Young's modulus , secant modulus at 1 percent strain and heat deflection temperature



also increased. However , the tensile strength at yield , percent elongation at break
and impact resistance all decreased. On consideration of these respective property
increases and decreases , together with the ease of preparation , it was concluded that
the optimum glass fiber content was in the range of 20 - 30 percent by weight.
Comparing the two methods of preparation , the second ( dilution ) method tended to
give slightly better composite properties due to a more uniform fiber distribution in the

polymer matrix.



