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ABSTRACT Compatibilizers in Blends

Demand for sustainable engineering materials is growing, making the development of While ABS/PA blends are a superior replacement in theory, the incompatibility of ABS with
environmentally friendly polyamide compounds increasingly crucial. This project focuses on PA brings important challenges to the commercialization of a product. Compatibilizers
formulating recyclable polyamide-66 (PA66) and Acrylonitrile Butadiene Styrene (ABS) blends enhance the compatibility between two or more immiscible polymers in a blend by
enhanced with suitable compatibilizers to attain suitable blend formulation for wheel rim cover reducing the interfacial tension between the phases, leading to an improvement in
production by injection moulding and minimize the environmental impact of the automotive mechanical and physical properties. In this project, OLEBOND 7404, a maleic-anhydride

industry by lowering CO, emissions.

A comprehensive Life Cycle Assessment (LCA) was conducted to evaluate the environmental
performance of different blend formulations. Key indicators such as Global Warming Potential
(GWP) and carbon footprint were analyzed. The results show a measurable decrease in CO;
equivalent emissions compared to conventional unalloyed and stainless steel alternatives.
Additionally, the mechanical properties and processability of the material were evaluated to ensure W

its industrial applicability. The findings suggest that the proposed material supports lightweight q
design and contributes substantially to sustainable automotive manufacturing.

grafted ABS compatibilizer were used in both 3 wt.% and 6 wt.% concentrations.

Compatibilizer

A: connection with polymer A
B: connection with polymer B

Mechanical Results of the Recycled PA/ABS Blends

Current State and Demands in Automotive Industry
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Why PA and why ABS?
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Blend 2 reduces CO, emissions by
~66% vs aluminium and ~49% vs
stainless steel, offering a more
sustainable option for wheel rim

Aluminium alloy  Steel, chromium steel Blend 1 Blend 2 prﬂductiﬂn_

Polyamides are one of the best performing polymers in mechanical domain.
PA’s high tensile strength and high fatigue resistance, when combined with
high impact resistance of ABS, makes PA/ABS blends as one of the most COI"IC'USiOI’]S
promising replacement materials in automotive industry for both internal and
external parts of vehicles.

« The incorporation of recycled PA66 and ABS, combined with OLEBOND as a compatibiliser, made
it possible to develop sustainable, high-performance polymer blends for use in the automotive
industry.
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« A Life Cycle Assessment (LCA) confirmed the environmental advantages of optimized mix ratios,
revealing that blend formulations produces fewer CO; equivalent emissions than other wheel rim

Advanced Engineering materials.
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« This study shows that reformulating polymer blends is an effective way to reduce the carbon
footprint of automotive-grade thermoplastic compounds while maintaining or improving their
mechanical properties.
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