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Identification and Modification of Aircraft's Dynamic Characteristics by
Control Surfaces Oscillation Excitation Flight Test

PANG Pei-sen
(Shanghai Aircraft Design & Research Institute, Shanghai 201210, China)

ABSTRACT: Through flight test, this paper aims to identify the dynamic characteristics of the aircraft, including the modal
frequency, control surface efficiency, damp and so on, to modify the dynamic response analysis model of aircraft. Although
control surface oscillation is a kind of failure for fly-by-wire aircraft, it can be actively applied to flight test as a frequency do-
main excitation on aircraft to obtain frequency characteristics of the aircraft under the flight state. By comparing flight test data
and model analysis results, the dynamic response model parameters such as the modal frequency, control surface efficiency and
damp are identified and modified to establish a dynamic response analysis model specific for an actual aircraft. The flight test
data of control surfaces oscillation excitation are consistent with the results of dynamic response model oscillation analysis. The
accuracy of the model is improved by identifying and modifying the parameters of the dynamic response model. As a kind of
frequency domain excitation, the control surfaces oscillation excitation is an effective complement and development of aircraft
Ground Vibration Test (GVT), which can be easily applied to an aircraft flight test to identify and modify the dynamic response
analysis model.
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Fig.1 Possible oscillatory failure sources on aircraft
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Fig.2 Empennage model for oscillatory loads analysis

HETH A D% LA 530 32 sh AR 205 TR, BT
T IESE S, 7 MSCINASTRAN 4wk FiHir
& W H 3 Pk RSB . RETE PR [, B 5 K
RV, R AT . BT MAE 1°9%3% if
AR AL RN [ S R AL Lk an R 3 B B 3 HE,
AT TE 4.4 Hz W™ 8, 2 R Ry L HL B i il )
LA

1.5

— ik
"Té 12} —*—44 Hz
z 09r ) X% N\ .
]
<~ 0.6
b
o3t
o S &
& .S

Y57 /mm

K3 AL W AE 109k 5 B S A A0 00 1) 25 A0 2
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oscillation of rudder of an aircraft
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Fig.4 Comparison of roll angle and velocity at aileron
antisymmetric oscillation inertial navigation system
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