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Abstract: The application of a reliable motion simulator can contribute effectively in the evaluation of the performance of a
vehicle platform in the development stage of a small unmanned aerial vehicle (UAV). Therefore, the research on a reliable
motion simulator can accelerate the development of UAV and decrease the relevant cost. In this paper, the design factors
considered in the preliminary design stage of a 6 degree-of freedom motion simulator are defined and the motion range of
the simulator is described on the basis of these design factors. The length, acceleration, and the required thrust of actuators
with respect to the motion simulator under development are also predicted. The motion range can be increased and a
suitable actuator can be selected and produced by applying these results in the manufacturing process of the motion
simulator. Thus, the reliability of the motion simulators can be achieved during the actual design operation of the UAV.
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Fig. 3 Definition of the simplified vectors
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Table 2 Max. value of Acceleration

Actuator| Surge[mm] | Heave[mm] | Max. value[G]
I, 6 +14.5 -163.9 0.705
2,5 63.5 -132.9 0.933
3,4 -63.5 -132.9 0.933

Table 3 Max. value of Axial force

Actuator| Surge[mm] | Heave[mm] | Max. value[N]
1, 6 -321 -83.4 374.212
2,5 -178 80.1 19.332
3, 4 321 -83.4 560.253

Table 4 Max. value of Shear force

Actuator| Surge[mm] | Heave[mm] | Max. value[N]
1, 6 -0.5 -175.9 15.921
2,5 -105 -116.4 16.625
3,4 105 -116.4 16.625
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