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Study on a recipe of recycled bumper and pristine materials for
application of vehicle parts
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Abstract Waste bumpers from out-of-service vehicles are recycled in the manufacturing process of plastic parts by
incorporating pristine materials after removing the coated paint on a bumper. This study examined the chemical
properties and mechanical properties of a mixture of recycled bumper and pristine materials as a function of the
mixing ratio. When the pristine materials and the recycled bumper pieces were mixed, the stiffness (tensile strength
and the flexural modulus) was provided by their composition averages. On the other hand, the toughness (Izod impact
strength and the elongation-at-break) was lower than their composition averages (i.e., negative deviation). FTIR
analysis showed that these results were due to the absence of the compatibility between the pristine materials and
recycled bumper pieces. When the recycled bumper pieces were loaded at more than 30 wt. %, the toughness
decreased drastically. A previous study showed that a paint removal efficiency up to 80 wt.% was easily attainable.
The other 20 wt.% of paint on the bumper is very difficult to remove. Therefore, this study examined the mechanical
properties of a mixture of recycled bumper pieces containing the unremoved paint and recycled bumper pieces without
paint. When the recycled bumper pieces containing the unremoved paint were incorporated in only small quantities,
the mechanical properties were decreased to a great extent. These results show that the paint removal efficiency is
very important in the recycled bumper industry.
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Fig. 1. FTIR spectrum of recycled bumper and pristine PP.
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Fig. 2. Izod impact strength of pristine polymer and
recycled bumper mixture as a function of
recycled bumper content.
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