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Effect of Pretreatment Processes on Coating Performance of Aluminum Liquid Cooling Plates

Bai Jin
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Abstract: With the continuous development of new energy vehicles and energy storage systems, higher requirements have been
placed on the corrosion resistance and adhesion of coatings applied to aluminum liquid cooling plates, making pretreatment a
critical step in determining coating performance. This study mainly compares the pretreatment effects of an anhydrous
solvent-based degreasing agent combined with a passivating agent and a water-based degreasing agent combined with a
passivating agent prior to the coating of aluminum liquid cooling plates, and evaluates the effects of the two processes on
coating adhesion and corrosion resistance, so as to provide a basis for selecting green and efficient pretreatment processes.
Scanning electron microscopy (SEM), electrochemical impedance spectroscopy (EIS), cross-cut adhesion tests, and neutral salt
spray tests were employed to characterize the microstructure and composition of the passivation films, as well as the
mechanical properties and corrosion resistance of the coating systems after the two pretreatment processes, with the aim of
providing a theoretical basis for practical application.
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