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Abstract

In the present study, composites of natural rubber (NR) and synthetic styrene-butadiene rubber (SBR) were manufactured in a 50/50 ratio using micronized polyurethane (PU) waste from the refrigeration industry as filler. The vulcanization system used was semi-efficient (SEV). The interaction of the filler with the polymer matrix, the rheometric and mechanical properties of the composites were investigated. The composites were produced by varying the filler content between 0-40 phr in an open mixer, and the test specimens were manufactured using thermopressing at a temperature of 160°C (ASTM D 3182), with dimensions of 15 x 15 cm and a thickness of 2 mm. The characterization of the composites was carried out using the techniques of rheometry (ASTM D 5289), density (ASTM D 297), hardness (ASTM D 2240), tensile strength (ASTM D 412), density of crosslinks by swelling in organic solvents using the Flory-Rehner equation. Furthermore, the composites were subjected to Lorentz-Park analysis to study the interaction effect between the filler and the polymer matrix. The results showed a strong interaction between the filler and the matrix. The crosslink density values increased with increasing filler. Mechanical properties have improved. The hardness went from 50 (pure gum) to 75 Shore A (composite with 40 phr of PU), and the tensile strength value went from 4.2 MPa (pure gum) to 7.3 MPa (composite with 40 phr of PU), demonstrating excellent dispersion and matrix-filler interaction. However, the deformation at break was reduced from 800% (pure gum) to 300% (composite with 40 phr PU). Composites have mechanical properties for industrial applications, such as casual shoe soles.
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