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Impact of Vibration Applied to the Vehicle by the Hub Nut Clamp Type Vehicle Restraint Device (Second Report)

Toshimichi Takahashi

Toshinari Kozeki

Masao Furusawa

The previous report showed that the eccentric hub nut flange excited the upper center pithing mode which was not appeared on the actual

driving on the road. This report explained the theoretical back ground of this pithing mode, then the counter measure was done by installing the

damper unit to the place of antinode of the pithing mode even in a case of difficult concentricity of the hub nut flange.
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Fig.1 3-DOF(Degrees Of Freedom) Vibration Model for the
Vehicle
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Fig.2 Eigenvalue and Eigenvector of the Vehicle
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Fig.3 3-DOF Vehicle Model with the Hub Nut Clamp
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Fig.4 Eigen Value and Eigen Vector with the Hub Nut Clamp
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Fig.5 Hub Nut Flange
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Time [s] Fig.8 The Damper Implementation

Fig.6 Simulation of the Vehicle without Damper

Tablel Mounting Condition

Axle Left Flange Axle Right Flange
Y Circular Angular Circular Angular
T Runout Misalignment Runout Misalignment
Before
. 0.16 mm 0.33 mm 0.20 mm 0.25 mm
X Accelerometer Adjustment
After
Adjustment 0.08 mm 0.05 mm 0.10 mm 0.10 mm
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Fig.9 Damper Effect (Red Line) with 0.1 mm Eccentricity
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Fig.10 Damper Effect (Red Line) with 0.2 mm Eccentricity
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