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Carbon fiber (CF)/poly(phenylene sulfide) (PPS) composites have been increasingly used in the industries, among the numerous advantages the possibility of being recycled has been highlighted [1]. Therefore, the correct and profitable disposal of CF/PPS composite waste is a challenge due to its complexity and high performance of the materials [2]. Thus, this work aimed to develop a viable methodology for the mechanical recycling process for CF/PPS composite semipreg scrap waste. Two laminates were prepared, the fisrst one containing only the semipreg scraps (CF/PPS_100%r) and the second one containing layers of scrap residues interspersed with layers of continuous semipregs (CF/PPS_50%r). The semipreg scraps, as received, were placed in aluminum molds, followed by processing by hot compression using a Luxor press. Afterwards, the processed recycled laminates were cut of standardized test specimens using a CNC machine. The samples were subjected to tensile tests and thermal analysis (differential scanning calorimetry - DSC). According to the analysis of the ultimate tensile strength (UTS) and degree of crystallinity (Xc) results, it is possible to verify that both laminates presented increasing UTS values, and a small gain in the UTS values. However, the results obtained were possibly more strongly influenced by the size of the scraps and the direction of the fibers. Since when comparing the CF/PPS_100%r and CF/PPS_50%r samples, the laminate that was prepared with only waste presented the highest UTS (694 MPa) and Xc (18%) values. Therefore, this fact may be related to the random and involuntary placement of a greater amount of CF in the 0º direction, as well as the use of larger scraps in the laminated layers. This result is interesting and suggests that it is possible to prepare laminates with scraps without the need to use continuous semipreg between the laminate layers. It also suggests that the selective choice of scraps and their intentional positioning in the 0º direction can result in laminates with tensile strength suitable for different engineering applications.
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