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Two-stroke cycle internal combustion engines
(2-cycle engines) dominate current outboard motor
market because of their advantages in compact size,
light weight and simple construction. The Yamaha
outboard lineup is made up mostly of 2-stroke
models except for a few small models using 4-cycle
engines. High speed large size 2-cycle engines, with
large displacements present particularly difficult
technical problems in preventing piston seizure. In-
creasing demand for higher output power and im-
proved fuel economy results in additional thermal
loads on the piston and piston rings. Scuffing on the
piston rings is closely related to piston seizure. Com-
posite electroplating of nickelbased film on the piston
ring surface improves its scuff resistance, enabling
it to withstand higher frictional forces. The period
of time in use of the piston before the occurrence
of scuffing was doubled by such plating. The plat-
ing thickness was optimized through rig tests (on a
test-bed) and actual engine tests to deal with possi-
ble peeling of the nickel-based plating applied to the
2-cycle engines with cylinders having ports. This
paper outlines the technical features and effects of
nickel-based plating applied to the piston rings of
2-cycle engines for the first time in the world.
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