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Compatibility Problems between the Weave and Wobble Modes of Motorcycles

Takahiko YOSHINO®', Tsuyoshi KATAYAMA **

Abstract

In modern motorcycles, with respect to straight-line stability, there exists the problem of trade-off between the
weave and wobble modes. If the weave mode is designed to be stable, the wobble mode becomes unstable. When the
wobble mode is stabilized, the weave mode tends to become unstable. However, the vehicle parameters are complexly
related and the generation mechanisms of the weave and wobble modes are not theoretically clarified. Therefore, the
problem of compatibility between these modes remains unresolved. Therefore, the energy flow method was used to
examine this compatibility problem. Results revealed that the six action forces compatibly control the stability of both
modes. Thus, design guidelines can be derived to balance the stability of the two vibration modes.
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Fig.1 Example of root locus with steering damper attached
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Fig.2 Change of the real part of the eigenvalue due to the change in
the coefficient of force (vehicle speed 180km/h)
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Fig. 3 Root locus when the yaw rate force acting on the lateral motion system is increased by 2%
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Fig.4 Force arrangement of yawing motion due to the change in the coefficient (change of yaw rate force acting
on lateral motion of the weave mode)
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Fig.5 Energy change in the yawing motion (2% increase in yaw rate force acting on lateral motion)
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Fig.6 Force arrangement acting on the steering system of the wobble mode
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Fig.7 Energy change by the 10% increase in lateral acceleration force acting on the yaw angle system (Weave mode)
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Fig.8 Energy change by the 10% increase in lateral acceleration force acting on the yaw angle system (wobblemode)
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