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Abstract

To answer the emerging needs for greater safety and running performance as the motorcycle
market matures, motorcycles today are increasingly designed with electronic control devices
whose functions are to control the movement of the machine. While the adoption of these
electronic control devices makes it possible to control the performance of the machine with a
high degree of accuracy and detail, there is also a problem of rising development cost due to the
need to find and select suitable control parameters. This has led the industry to seek methods
for predicting the effect of control parameters on machine handling and selecting practical
parameters from the standpoint of machine handling in order to develop new methods for
efficiently optimizing control parameters.

With motorcycle, there are cases where slight differences in operating actions or shifting of
body weight by the rider can have a big effect on the characteristics of machine movement.
However, investigations are limited to steady state conditions, it is possible to reduce the effect
of the rider to the differences in center of gravity resulting from different body lean angles and
thereby conduct tests with a high degree of repeatability. In light of this we focused efforts
in this research project on handling characteristics in steady-state conditions and performed
simulations and measurements with the aim of developing a method for quantitative evaluation
of the basic elements of machine handling.

In recent years, researchers including Ichiro Kageyama have focused on steady-state
characteristics and have proposed performance indexes (metrics) for steady-state characteristics
of motorcycles and presented their theoretical background and the differences with 4-wheeled
vehicle metrics. However, these studies have not included accurate measurement of the angle
of lateral tire slippage as one of the important parameters for determining evaluation indexes.
As a result, their considerations have been primarily theoretical and there has been a lack of
verification of their findings with actual test results.

In this study, we report on the results of measurements we conducted on steady-circle turning
using a particular sport touring motorcycle model, in which measurements were taken for
the parameters of steering angle, steering torque, roll angle and tire force and moment and
tire lateral slip angle. With regard to tire lateral slip angle measurement data in particular, we
utilized two different measurement methods while also comparing the results with simulation
results to verify their accuracy. Then, we also investigated the effect of differences in rider lean

attitude on steady-state characteristics. Taking these results, we then went on to use our actual
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test measurement data to evaluate the validity of the handling evaluation indexes proposed by

Kageyama (et al.) for steering factors, lateral slip factors, and steering torque factors.
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