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High-strength and high-temperature polymer coatings are essential for engineering applications that demand durability and resilience in extreme conditions. This study investigates the development of composite coatings made from polyether ether ketone (PEEK) reinforced with boron nitride nanoplatelets (BNNP) using a  high-pressure cold spray (HPCS) system. Solvent blending was employed to uniformly blend PEEK and BNNP powder at 2 wt.% concentration. By optimizing the spray parameters, PEEK powder and PEEK/BNNP nanocomposite were successfully deposited by HPCS. SEM was used to examine the microstructure of the coatings. Mechanical properties, including hardness, elastic modulus, and Tanδ, were characterized using nanoindentation. Thermal properties of the coatings were analyzed through Differential Scanning Calorimetry (DSC) and Thermogravimetric Analysis (TGA). Results demonstrated that PEEK/BNNP composite coatings significantly outperformed pure PEEK coatings, with an 11% increase in melting point, an 18% higher decomposition temperature, and a 45.6% increase in the degree of crystallization. The hardness and elastic modulus of the PEEK/BNNP coatings were 243% and 61.5% higher than those of pure PEEK, respectively. The addition of BNNP contributed as mechanical reinforcement and enhanced thermal conductivity, making the composite ideal for high-temperature and harsh environments, indicating their potential for use in aerospace, automotive, and other high-performance industries. This research highlights the feasibility of spraying PEEK/BNNP composites in a HPCS process and points to the multifunctional capabilities of polymer nanocomposite coatings, paving the way for innovative material solutions in demanding environments.
