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Fig.1 Schematic diagram of the structure of the locking device
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Fig.2 Three-dimensional model and schematic diagram of

electric drive process
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Fig.3 Schematic diagram of manual unlocking and locking of the transmission structure
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Fig.5 Explosion diagram of multi-turn mechanical restrictor
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Table 3 Strength simulation calculation statistics
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Integrated Design and Research of a Helicopter Tail Wheel Locking Device

Gao Xin, Cai Dajing, Zhuo Liang, Chen Qiang
Guizhou Aerospace Linquan Motor Co.,Ltd., Guiyang 550000, China

Abstract: In order to study the efficiency characteristics and operation accuracy of electric mechanism under open
loop control system,taking a helicopter tail wheel locking device as an example, the integrated design scheme and the
structural design and calculation of the key functions of the device are introduced. The design, analysis and
calculation of locking and unlocking response time, load capacity, motor power, manual unlocking scheme and
mechanical limit of multi-turn rotating motion are carried out. According to the transmission principle of gear drive,
worm drive, ball screw pair, screw raceway pair, the manual interface with multiple mechanical limit and meeting the
ergonomic operation requirements is completed. The strength and life of the transmission structure are simulated and
analyzed, and the reliability of the design and simulation results and the rationality of the debugging method are
verified by the testing and debugging of the prototype, the empirical parameters are obtained in the aspects of
transmission efficiency regulation, Hall effect sensor operation, mechanism output precision control under open-loop
control system. By preloading adjustment and lead-up setting, the working efficiency of the transmission system can
be improved by 28.6% and the running accuracy can be guaranteed no less than 0.2mm, which provide reference for
the design and development of similar mechatronic products.

Key Words: locking device; integrated design; multi-turn mechanical limit; operational life simulation
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