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Abstract Grid fin translation mechanism is the key actuator of trajectory and attitude control in reentry flight of
the reusable launch vehicle. The kinetic characteristic of translation mechanism is investigated experimentally. An
experimental device and experimental schemes comprise position test, transient state test and frequency test are set
up. The linear displacement of servo piston rod and the angle displacement of rudder shaft are measured by
the displacement sensors. Firstly, the cause of linear displacement abrupt change in position test and angle
displacement vibration in transient state test is studied. Furthermore, small shaft turning angle frequency test in
low, mid and high frequency are tested and the angle displacement signal delay are comparativly analyzed. The
clearances in kinematic pairs are considered as the important affecting factor of kinetic characteristic of translation
mechanism and its influencing mechanism is preliminarily proposed. The results provide research object and
experimental fundament for farther dynamic analysis and optimal design of transmission mechanism.
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Fig. 1 Grid fin aerodynamic control mechanism
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Fig. 2 Simplified model of rudder transmission mechanism
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Fig. 4 Kinematic model of ideal transmission mechanism
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Fig. 5 Relationship between linear displacement and spin angle
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Table 1 Typical linear displacement due to relevant spin angle

s/mm 0/(°)
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12.17 10
23.95 20
28.40 24
34.60 30
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Table 2 Parameters of the translation mechanism
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test (w=1 rad/s)
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