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Aileron Vibration and Control of a Large Turboprop Aircraft

YANG Shifu, ZHOU Lisheng, YANG Rong, LI Junlong
(AVIC General Huanan Aircraft Industry Co., Ltd., Guangdong Zhuhai 519040, China)

ABSTRACT: According to airworthiness regulations, the design requirements and methods of aircraft control surface vibration
werestudied. The calculation methods of actuator dynamic stiffness and free clearance limit cycle oscillation of aircraft control
surface were discussed. Aiming at the aileron vibration problem found in flight test of a large turboprop aircraft, the causes of
the abnormal aileron vibration were expounded, and the finite element model of structural dynamics was established to carry out
the frequency response analysis of aileron control stiffness and damping with variable parameters and study the vibration char-
acteristics of aileron. Then, a temporary method to improve the damping of aileron booster piston by punching holes and a
method to optimize aileron structure and system according to the requirements of control surface vibration design and free
clearance control were proposed. After the improved design of aileron, the analysis of test flight data showed that the vibration
response amplitude of aileron decreased obviously and the vibration convergence was good, guaranteeing the continued devel-
opment of the flight test.
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Fig.2 Time history of aileron vibration response
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Fig.3 Analysis of aileron vibration spectrum

3 BIERINRES

RHLHLEE D e KSR e BRI, 3R
SR G RRIRIER LB, W 4 PR, Sk
PR RE TR R . MIEYLEE A RIE A, RIS
KBHAEWRML AR BT, 5 % 20 K sk sl
PREGFEME , XS A ShAL T AR SR LA T TEARAT 5T, b
LRGSR 2,

K4 B3 RHLLEEAG R
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Fig.5 Composition of engine propeller system
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Fig.7 Forced vibration model of foundation excitation
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Fig.9 Finite element model of aileron frequency
response analysis
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Fig.10 Relation between aileron rotation stiffness
and amplitude
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and amplitude
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Fig.12 Internal structure of typical hydraulic actuator
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Tab.1 Analysis of aileron vibration response
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