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Simulation Method of Control Surface Impulse Response of
Aircraft Flutter Flight Test

LEI Ming, LU Xiao-dong, HUO Xing-li
(Chinese Flight Test Establishment, Xi'an 710089, China)

ABSTRACT: The paper aims to realize the simulation and prediction of the control surface impulse excitation response of
flutter flight test. A simulation method of control surface impulse excitation response was proposed. Based on the finite ele-
ment model of aircraft structure dynamics, the aerodynamic model of flutter flight test and the impulse excitation force model
of control surface were established. Based on the above models, the simulation model of control surface impulse excitation
response of flutter flight test was established to realize the simulation of control surface impulse excitation response. Firstly,
the simulation model of control surface impulse excitation response of single wing with aileron was established. The simula-
tion analysis of excitation response was conducted, and the structural response amplitude was obtained. The simulation
analysis of the control surface impulse excitation response of the whole aircraft model is carried out. The simulation results
are compared with the flight test results. The two results are basically consistent, verifying the effectiveness of the method.
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Fig.1 Impulse excitation input of aileron
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Fig.2 Response of wing vibration
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Tab.l Main parameters of wing structure

S HEBREEHA/M 2% K/m BE/m EILEEEke FMEE/(kgm?) BHEBE/(kgm?) BPEHEE/ (ms™)

fH 52.4 4.1 25.4 7892.5

1.2741x10° 1.2800%x10° 345.1
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Fig.3 Single wing model with aileron and finite
element node diagram
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Fig.4 Impulse excitation signal
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Fig.5 Simulation of control surface pulse excitation:
a) simulation speed is less than flutter speed;
b) simulation speed is equal to flutter speed
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Fig.7 Response of impulse excitation of aileron
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Fig.9 Frequency (a) and damping (b) variation
trend with Mach number
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