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Feasibility Study on Using Sputtering Method to Coat Polymeric Specimens Produced
by Additive Manufacturing

F. Nazari Department of Mechanical Engineering, Shahid Chamran University of Ahvaz, Ahvaz, Iran

K. Ahmadvand Department of Mechanical Engineering, Shahid Chamran University of Ahvaz, Ahvaz, Iran

A. SaadatNezhad Department of Mechanical Engineering, Shahid Chamran University of Ahvaz, Ahvaz, Iran
Abstract

Applying metal coatings to polymer components fabricated by the 3D printing method can significantly enhance their performance
and efficiency. The sputtering technique is a method used to apply metal coatings on parts, allowing for a wide variety of metals to
be coated onto samples. This study aims to investigate the feasibility of using sputtering to directly coat polymer parts manufactured
by 3D printing. In this study, three polymeric parts made of PLA, ABS, and PETG were printed and then coated with copper and
silver materials. The samples were tested for electrical conductivity and adhesion to evaluate the coating. The examination of the
results revealed that the sputtering method can deposit coatings on polymer samples using copper and silver. However, the coatings
showed poor adhesion and were rated 0B according to ASTM D3359, indicating less than 35% adhesion. Also, the type of polymer
and coating applied did not affect adhesion, as all samples displayed similar behavior. Electrical conductivity tests showed that all
samples were conductive, with a resistance of 20 Q. However, due to the weak adhesion of the coatings, conductivity alone was not
sufficient for practical applications. Therefore, secondary treatments are necessary.

Keywords: Sputtering, 3D Printing, Metallic Coating, Polymeric Components, Additive Manufacturing, Coating Adhesion.
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