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Application of the Magic Formula Tire Model to Motorcycle Maneuverability Analysis
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ABSTRACT

The Magic Formula tire model, which is recently
utilized in a maneuverability analysis for automobiles,
was applied to a motorcycle simulation model. In
comparison with a current Carpet Plotted tire model, the
correlation between the simulation and the actual running
was investigated for a straight running stability and a
turning performance, and the availability of the Magic
Formula tire model was examined.

The result shows that the Magic Formula tire model
has a good correlation with the actual result and a good
availability so that a tire property can be easily changed.
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Fig.1 Comparison of motorcycle tires with automobile
tires for tire slip angle and camber angle
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R, : Unloaded tire radius
A, . Pneumatic trail
v, : Scaled camber angle
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Fig.3 Motorcycle simulation model by
multibody analysis language
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Fig.4 Flat plank tire tester
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Fig.5 Comparison of measurement tire data before
and after smoothing
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Fig.7 Characteristics of front tire for side force, moment Mz (aligning torque and camber torque),

and camber thrust
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Table 1 Test motorcycle specifications
ItemsO SpecificationsO
Wheelbasel (m)d 1.4010
Caster angleO (deg)O 23.70
CasterQ] (m)O 0.0950
Height of center of gravityQl (m)d 0.5370
Curb WeightO (kg)d 204.00

Table 2 Tire specifications for actual running test

Test 10 Test 20
Front tirel 130/70ZR160 130/70ZR160
Rear tire[] Tire A: 190/50ZR170| Tire B: 180/55ZR170
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Fig.12 Comparison between simulation and experiment in steady state turn
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