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Fig.2 Comparison between results of measured and predicted

data for stable flight actions
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maneuvering flight actions

BIS TR T LAAS )G 78 2 o ok 4 225 o R ol 1) )
T 3 [ 4% 29 20 3 A ) S0 R B A T R s e 1, o
VE R BT B R T ol 2 A BLFHLE R . S ml
BNAE 1 r i R = 1) HR Bl i K T34 2 i R e — e R
Bl LESVE VRIS 2 T, S 5 T Ao ) e ok
AR ZE AN DL K 5.41% F1 2%, 45 b TR, AR 3R 3
Jof TRCIASE A g T A5 SR BRAS AT 2 5k
2.2 TN TS ERIRZ D

PRAF 25 190 25 v ] B 15 J 2 8T BN, B T B 1

0.5

A ST
v T
041 +
A A
‘ v v -
g FE1
15 0.3 +
= *
B * ¢+
BfE2
0.2
0‘1 1 1 1
firiia) e T [A)
&7 1A

K5 AEIBLSL AT SRR Tt 2
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Table 1 Analysis results using different prediction
step sizes
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1 13 0.9955
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4 13 0.9719
5 13 0.9714
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8 13 0.9642
9 13 0.9658
10 13 0.9642

TEHU100 AN RAE A, 1 — 20 22 1) S0 04l 5 22 20 T
Bt p it ook L CILIE 6) o r 1] 6wl 24, T 245 2R -5 S
SERAE B AR BN . B L, T AP R
ZIN SRR 5 S v S R A

3 i

B AT R A A R R RS S B H 2 A K



XUEERS 25 2 LTIk 3 50 25 I 2l Pk e 2l i 7 N BERY A & 47 i b (¥ BT IE 52

109

—S  ——3L
A —*—6L T ---a-- 10 T
05 N i X A A 4 .
S0
@
o Of
)
&
0.5
1.0 L L L L
8500 8520 8540 8560 8580 8600
FRES

Ko RATSLINR SRR 5 R 2220 U A A g S0 el R
Fig.6 Time domain comparison between results of flight measured

vibration data and model multi—step prediction data
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Application Research of Nonlinear Structure Vibration Response Prediction
Model Based on Time Series in Flight Test

Liu Jialu, Zhang Wulin
Chinese Flight Test Establishment, Xi’an 710089, China

Abstract: The nonlinear vibration response prediction of aircraft structure using computer technology is of great
significance to the vibration flight test digital development. Based on the helicopter vibration response in a flight test,
from the perspective of time series, Back-Propagation neural network is used to establish a nonlinear vibration
response prediction model. After verifying the effectiveness of the model in stable and maneuvering flight movement,
the heading, lateral and vertical vibration values of the helicopter structure in different flight movements were
predicted, and the influence of the prediction step size on the prediction accuracy of the model was analyzed. The
research results provide reference for the application of structural nonlinear vibration response prediction models in
flight tests.
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