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Abstract

The fatigue happening during the road riding of the vehicle and for the moment the aircraft lands on the
runway is closely related to the life cycle of the landing gear, the airframe, the vehicle’s suspension, etc. The
multiple loads acting on the wheel are longitudinal, lateral, vertical, and braking forces. To study the dynamic
characteristics and fatigue stiffness of the vehicle, the dynamic fatigue simulator generally has been used to
represent the real road vibration in the lab. It can save time and cost. In hardware, the critical factor in the
hydraulic fatigue simulator structure is to decouple each axis and to endure several load vibration. In this
paper, the inverse kinematic analysis method derives the magnitude of movement of the hydraulic servo
actuator by the coupling after rendering the maximum movement displacement in the axial direction at the
center of the dummy wheel. The result of the analysis is that the coupling between the axes is weak to
reproduce the real road vibrations precisely.
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Fig. 1 Adams Model of Three-Axis Fatigue
Hydraulic Simulator
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Fig. 2 Link Coordinates of 3-Axis Fatigue
Hydraulic Simulator for Inverse
Kinematical Analysis
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Table 1 Coupling Displacement with 3-Axis
Actuator by Inverse Kinematic Analysis

Axial direction of the dummy X v 7z

wheel

At the max. displacement

of the dummy wheel mm | £185 | £100 | +£190
Displacement affecting mm | £0.04 |£72.88| £11.4
the lateral actuator ratio:%!| 0.06 _ 14.23
Displacement affecting mm | £70.2 | £0.03 | 1.9
the longitude actuator ratio%!| - 0.04 | 2.37
Displacement affecting mm 7 2 | £80.1
the vertical actuator ratio:%| 9.97 | 2.7 j
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