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Balancing outstanding power feel with low 
environmental load

Preface

The motorcycle is a vehicle that tends to be used for 

recreation, so the pleasure of riding and fun of handling are 

important factors in determining the marketability of the 

product. However, social demands for lower environmental 

load get stricter every year, as seen in emission standards. 

Moreover, better fuel efficiency is required to control global 

warming, a problem that affects society all over the world.

 In such a climate, we are working to develop 

technology for improving fuel efficiency and reducing 

harmful substances contained in exhaust gas without 
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 These new standards require vehicles not only to meet 

certain values when they are new, but also to keep 

amounts of harmful substances in exhaust gas below 

certain values after traveling a certain distance.

(1)  Maintaining cleaning performance by controlling 
fuel injection volume1)

We use three-way catalysts for our exhaust systems, to 

clean the three harmful substances of CO, HC, and NOx 

with oxidation and reduction reactions. Also, to clean these 

three substances efficiently at the same time, we use O2 

feedback control. O2 feedback control is an electronic 

control system in which an ECU (Electronic Control Unit) 

adjusts the fuel injection volume based on the signal from 

an O2 sensor installed at the upstream side of the catalyst 

and keeps the air-fuel ratio stoichiometric* (approximately 

14.5). The relation between air-fuel ratio and catalytic 

conversion efficiency is shown in Fig. 5.

(4) Reducing friction loss
Reducing engine friction loss is an effective method to 

improve fuel efficiency and achieve high output.

 By quantitatively determining the proportion of friction 

loss from each part of the engine (Fig. 4), we can 

determine which parts are most important for reducing 

friction loss according to the engine speed. This speeds up 

development.

2   Reducing harmful substances in 
exhaust gas

In recent years, concern regarding global environmental 

problems has been strengthening, and so have demands 

to reduce harmful substances in motorcycle exhaust gas. 

Many countries have been introducing new emission 

standards. For example, Europe, a major market for large 

motorcycles, is planning to apply the Euro IV emission 

standards from 2016, and the Euro V standards from 2020.
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use conditions (temperature and air-fuel ratio). Next, based 
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