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Measurement and analysis of helicopter control stick

vibration characteristics
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Beijing University of Aeronautics and ‘Astronautics. Beijing 100191+ China;
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Chinese People’s Liberation-Army, Beijing 101123, China)

Abstract: A calculation'model of the contrel stick vibration characteristics was set up.
Based on the research of ‘helicopter-hinge moment, a calculation model of the swashplate con-
trol stick load was established. With reference to conventional airplane measurement cells,
the measurement cell with encugh strength and sensitivity was developed, solving the con-
tradiction betwéen measurement accuracy and flight safety by ground tests. The flight test
was successfully conducted, and the important parameter of swashplate control stick load
was obtained. The calculation results are basically consistent with experimental data, and
the excitation force frequency is close to 1 and 2 times of the main rotor speed. Engineering
computation requirement can be achieved, providing a reference for the design and test of

helicopter control system.

Key words: control system; vibration analysis; load measurement; flight test;
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Table’l Main parameters of test helicopter
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Fig. 3 Top view of swashplate non-rotate ring
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Fig. 1 Calculation flow chart
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Table 2 Main parameters of swashplate
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Fig. 5 Load of control stick
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Table 3 Control stick material properties
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Table 4 Natural frequency of control stick

i %4 1 2 3 4

&4 45 R / Hz 139.0

555.9 1250.8 2223.7
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Fig. 6 Sketch of force measurement rod
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Fig. 7 Force medasurement rod on helicopter
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Table 5 Main parameters of signal conditioner
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Fig. 8 Control stick load in ground test
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Fig. 10 Controel stick load spectrum analysis
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