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Development of a heat- and corrosion/rust-resistant nano-film
coating
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Abstract

Often, when you see a group of motorcycles in a parking lot the contrast between the shiny
finish of the body and the discoloration or rust of the exhaust pipes and mufflers stands out.
Exhaust pipes/mufflers are usually made of polished stainless steel or mild steel with a chrome
plating and are considered an important part of the motorcycle, not only for the exhaust pipe/
muffler functions of reducing exhaust noise, cleaning the exhaust/emissions and regulating or
optimizing engine output, but also as an important design element determining the machine's
appearance. This has brought increasing calls for the development of exhaust pipes and
mufflers that don't discolor and don't rust. Because exhaust pipes and mufflers are constantly
exposed to high-temperature exhaust gasses from the inside, Yamaha Motor has tried numerous
countermeasures such as applying surface coating layers of enamel or glass by sol-gel processes.
However, these efforts to develop heat- and corrosion/rust-resistant coating have failed to
produce completely effective solutions. As a result, we have had to continue using such methods
as double or triple tube exhaust pipe constructions or covering the exhaust pipes and mufflers
with external covers in order to deal with the problems of unsightly discoloration or rusting. In
this report we introduce the development of a new surface coating technology that deals with

these issues.
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