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Analysis of Boundary Constraints Influence on Mounting Frequency of
Helicopter Tail Control Stick

SHEN Anlan', HOU Baohong®, CHEN Jing', ZENG Mancheng', JIANG An'
(1. China Helicopter Research and Development Institute , Jingdezhen 333001, China;
2. Unit No. 66350 of PLA, Baoding 071000, China)

Abstract: Aiming at the high frequency vibration problem of the helicopter pedal, it is determined that the
case of the vibration problem is the tail control stick local resonance caused by poor dynamic characteristics of
the tail control stick through the flight vibration data analysis. In order to meet the requirements of
installation, there is a small gap between the tail control stick and stick support, and this gap leads to the
uncertainty of the retraining strength of the tail control stick, so it is necessary to carry out the sensitivity
analysis of boundary constraints of the tail control stick. In this paper, the spring stiffness is used to
characterize the effect of the small gap between tail control stick and stick support. The influence of boundary
constraints on mounting frequency of the tail control stick is analyzed by tail control stick dynamic theoretical
model based on Ritz method. Furthermore, the solution method is putted forward. Ground test and flight test
show that the solution method can effectively improve the tail control stick high frequency vibration problem,
and has a certain reference significance for the subsequent design and analysis of the control stick.
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Fig.3 Test results of installation frequency of tail control
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Table 1 Phase angle and amplitude corresponding to lat-
eral installation frequency of 53 Hz and vertical

installation frequency of 55. 81 Hz
P 5 L

_ f/ Hz 53.00 55.81
RAR B 1]
B 2.+ Y Phase / (°) 84.71 —161.19
R&EA1:+Y Amplitude / g 34.40 3.61
B 2.+ 2 Phase / () —6.79  —86.24
F&E1.+2  Amplitude / g 2.18 46.63
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Table 2 Test results of installation frequency of multiple

tail control sticks
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Table 3 Calculation results of natural frequency of tail

control stick under different boundary
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Fig.6 First mode shape of tail control stick
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Fig.7 Second mode shape of tail control stick
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Table 4 Support rigidity of upper and lower rocker arms
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Table 5 Calculation results of installation frequency of

tail control stick before and after improvement
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Table 6 Comparison between theoretical results and test

results of installation frequency of tail control
stick before and after improvement
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