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Part shape design using electrodeposition coating simulation
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Abstract

Outboard motors are designed to pump water from around the vessels they are sailing in to help cool the engine.
When used at sea, as the cooling water is sea water, the temperature of the water increases due to the heat of the
engine. The cooling water passages of engine parts made of aluminum alloy are exposed to the severe corrosive
environment of “high-temperature seawater,” meaning high corrosion resistance measures are required. For this
purpose, Yamaha Motor has adopted a cationic electrodeposition coating system with the aim of improving corrosion
resistance through forming a coating film on the intricate cooling water passages in the machine, therefore blocking
the aluminum parts from direct seawater contact.

In the production preparation for electrodeposition coating, 3D CAD data is used from the design study stage, then
the design department, the casting process before and after the electrodeposition coating process, and the machining
process work together to create the shape of the parts.

In the production preparations to date, the deep parts of the cooling water passages have been confirmed using a
prototype, with the end shape being created through trial and error. However, with more complicated shapes and new
parts, there is a problem that the work so far is no longer valid and therefore the number of times required to check
the product increases. In addition, as the shape change affects the redoing of performance evaluations and production
preparations for other processes, there is a requirement for a rework of the product preparation.

In this paper, we introduce an electrodeposition coating simulation system to help improve the electrodeposition

coating production preparation process.
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