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Engineering Fundamentals of Indium Thin-Film Coating Technology and Design

Guidelines for Mass Production Systems
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Abstract

This paper describes the engineering fundamentals and system design guidelines for an indium-
based mirror coating system that achieves specular appearance and millimeter-wave transparency
through spray coating. The system integrates four key elements: the “ECO MIRROR 49" indium
paint, a rotational coating process based on “R-Technology,” (defined by the author as Rotation-
based technology), the “SWANIST" teaching-assist software, and dedicated robotic coating
equipment. By forming an ultra-thin film of approximately 400 nm at low temperature (80C), the
system significantly reduces both paint consumption and CO, emissions compared to conventional
plating and vapor deposition. Four standardized equipment layouts are proposed for different
production scales. Al-assisted automatic teaching and digital twin simulation are under development

to further optimize coating quality and reduce setup time.
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