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Development of Electric Hybrid Bicycle PAS
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Abstract

Recently, energy conservation, pollution reduction and other environmental issues have become the primary areas
of research for the transportation industry.

At present, many research projects are underway.

The advantages of the bicycle are energy conservation and negligible pollution.

However, for the cyclist there are a variety of problems such as slope climbing, carrying a heavy load, and riding
against the wind.

After many years of research we have developed a vehicle which overcomes many of the disadvantages of the bicycle.
This new product combines human and electric power.

We are confident that this new vehicle will be environmentally friendly and will pave the way for future develop-
ments in the personal commuter industry.

The purpose of this report is to present our research findings and familiarize the reader with the characteristics
of the ‘‘Electro Hybrid Bicycle.”
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(Application of Parameter Design) Development of PAS Assist Performance
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Abstract

The “YAMAHA-PAS”’ which was released in November, 1993 is a hybrid bicycle which uses an electric motor
as a supplementary power source. It is equipped with a system in which the electric motor provides power in proportion
to human pedaling power. The ratio of human pedaling power to supplementary power is referred to as the “‘assist
ratio’’.

To achieve a vehicle which retains the advantages of a bicycle and is very easy to ride, it is very important that
the assist ratio A has little dispersion. Therefore, the assist ratio target is set at A*0.1,

The cause of dispersion in the assist ratio exists in all parts of the power unit and includes many factors.

The system was very difficult to optimize because of the variance in the assist ratio experienced at the early
stage of development. Therefore, the approaches such as parameter and tolerance design (approaches of quality
engineering) were used for the development. As a result, the variance (62) in assist ratio was reduced to 1/4.6
as compared with the pre-prototype model. The drawing tolerances which make it possible to attain the
assist ratio target were established. Based on the tolerances established, efforts were made to achieve the
required quality.

Previously, it was difficult to determine design dimensions and tolerances theoretically. However, the use
of the parameter design approach has made it significantly easy to determine them.
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Abstract

In addition to the lightness of Aluminum, Aluminum Metal Matrix Composite (Al- MMC) features improved
mechanical properties such as hardness, strength, heat resistance and abrasion resistance caused by dispersing SiC
particles. Al- MMC has been developed for the purpose of applications to military aircrafts. Applications to con-
sumer appliances have also been studied, the material is put to practical use in very few cases. There are many
unelucidated points in the processing properties and in the functional properties such as fatigue strength and abra-
sion resistance as well. In this study, we made efforts toward developing application technology of this composite
material to motorcycle pistons and outboard motor propellers, taking into account the functions required for these
parts and the machining processes for production. As a result, the properties of the material have been remarkably
improved. Of all the properties elucidated in the course of this study, the properties concerning functions are reported
in this paper.
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Estimation of Temperature Distribution in Piston by Hardmess Measurement

gk @t

Hiroshi Yamagata
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Abstracts

It is well-known that the temperature distribution of a piston under engine-operation is determined by a hard
ness-decrease measurement. This is based on the idea that the age-softening in the piston material takes place un-
der exposure at high temperatures. However, this technique is difficult to use at the temperatures above 350°C,
because the hardeness of the piston material increases above 350°C due to the dissolution of the solutes. In this
paper, the metallurgical background on this technique is briefly explained, and then a new technique using an
subsequent aging treatment to accurately determine the temperatures above 350°C is proposed.
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