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Abstract

The rise of China has hastened a global collapse in prices and, coupled with the prosperity of
the BRIC countries (Brazil, Russia, India, China), has resulted in domestic Japanese corporations
moving their manufacturing operations to overseas markets. This has caused a hollowing effect
within Japan with calls for the revival of Japan as a country of “monozukuri” (product creation
and manufacturing/craftsmanship). The motorcycle business of Yamaha Motor Co., Ltd. is no
exception, and while the company has sought to strengthen its overseas production bases, it has
also pursued activities to reduce cost by half domestically and has endeavored to raise the level
and build up its manufacturing technology as the mother plant. We have instituted activities to
reduce cost by half on the line machining the one-piece crankshaft that is mounted on V-twin
motorcycles and present that case study here.

The one-piece crankshaft for a V-twin motorcycle comprises a single piece with a sprocket
on either side to drive the camshafts. The teeth on these [sprockets] are cut by a gear shaper.
Typically, on a machining line, gear cutting was the bottleneck process due to its long machining
time. The occurrence of burrs after machining meant that dedicated machinery had to be used to
remove the large burrs and then any burrs that could not be removed were filed off manually.

We have now developed “A high-efficiency burrless machining method using MQL (Minimum
Quantity Lubrication)” which has halved cycle time and eliminated the need for burr removal,

the details of which are described below.
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