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Abstract: The quickest deploying of a linear-rotary actuator for wing deployment in a fast air vehicle
was explored. The quickest deployable equation was deduced by using the variational method, and a
planar equivalent motion model for the linear-rotary actuator was established. The quickest deployable
equation is a new kind of curve named by scaled-cycloid here, which is similar to the cycloid curve,
but is not any kind of curve from the former research. Some basic characteristics of the scaled-cycloid
were studied and the quickest deploying time was calculated. The MSC. Adams software was used to
simulate the scaled-cycloid equation and deploying time, and simulation results are well coincident
with that of the theoretical analysis. The comparison results with that of cycloid curve show there is
no obvious difference of the deployment time between standard cycloid and scaled-cycloid when scaled
coefficient (k¢) is large than 1, but the deployment time decreases quickly with the decreasing of

scaled coefficient when ke is less than 1. The deployment time of scaled-cycloid is just 87 % of standard
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cycloid when the ke decreases to 0. 24.

Key words: high speed aircraft; linear-rotary actuator; wing deployment; quickest deployment;

cycloid; scaled-cycloid
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Fig. 1 Mechanism sketch of linear-rotary actuators
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Fig. 2 Plane sketch of linear-rotary actuator mechanism
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Fig. 3 Scaled-cycloid curves with kc=0.5, 1, 1.5
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