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Table 1 Result error analysis of two degrees of freedom system

SR B | RERHKE 256/2048 256/1024 256/512 128/2048 128/1024 128/512
B 1 PRI % 0.475 0.54 0.54 0.45 -0.77 2.53
15/0.05 FELJ HLiR2E 1% -1 6.80 6.80 -34.60 -13.02 -0.44
B 2 BERIRIE [% 1.94 1.90 -1.88 0.67 10.34 18.92
291003 FH B HoiR 22 1% 32.033 1.33 -4.33 -75.67 -18.23 28.88




32

Wiz BEBAR

Jul. 15 2017 Vol. 28 No.07

*2 CEBEAZANARHXRNAAEKE FTRIERTLERNLL

Table 2 Overall modes result error analysis of seven degrees of freedom system with different sample rate and window size

SRR | s o B 1 His 2 B3 s 4 S 5 1S 6 w7
. BRE 1%
FRE 2.39/0.05 3.30/0.05 4.83/0.05 7.58/0.05 9.66/0.05 10.22/0.05 14.67/0.05
S 1.9017 1.8752 1.9845 0.8725 7.1278 0.2202 0.2985
512/2048
PEJR Eb 19.4000 5.0000 4.2000 6.0000 7.4000 5.6000 4.0000
R -9.2081 1.4895 0.6538 -0.9761 0.1820 -3.5714 5.7605
512/8192
fHJE 1.4286 15.2369 -2.4824 -1.6808 1.2307 -27.7157 -135.5737
L -9.5798 1.0130 4.0995 -1.9113 -1.7987 -1.6275 2.6346
256/2048
PEJR b 6.2906 1.7142 -5.7063 6.8620 -93.7118 -2.3106 -91.3334
PR 11.7129 -0.3062 2.0865 -0.4469 -1.7976 0.2602 2.6356
256/1024
[HJE 35.8825 -8.2602 -10.4136 14.7748 -88.4523 -43.5403 -87.6378
PR 0.1423 1.0391 -1.7066 2.5361 1.9789 4.5745 -3.0648
128/1024
FHE Lt 7.7636 11.3939 -16.0898 2.7199 -90.2520 16.7749 -83.2244
128/512 iR -2.6445 2.3630 2.1163 -0.4943 1.9809 45316 -3.0664
[HJB -16.0191 9.4359 1.7457 -3.1818 -84.3091 1.8339 -87.6822
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Table 3 Component modes result error analysis of seven
degrees of freedom system with different sample rate
and window size

REER S wE BAS B 6 BT
BREE (FA) 1% 9.66/0.05  10.22/0.05  14.67/0.05

512/2048 e 11.7874 2.3910 -0.1835
(Jiri2,3,4,6) FHE 3.0870 -1.0259 -3.9230
512/2048 iR 0.1326 0.3357 1.2909
(JFix 2, 6) FHJEH.  -20.4000 -4.0000 6.8000
LI 8.7689 -0.1557

256/4096
B L 3.3227 6.9970
i 2.1056 0.3377 0.7804

256/1048
Bt 0.2000 -3.4000 ~2.2000
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Table 4 Types of aircraft structures with dense modes
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Horizontal tail tip vibration acceleration response in a
dive flight test
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Fig.2 Horizontal tail second asymmetric bending mode, second
symmetric bending mode and mode parameters
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Random Response EFFD Analysis and Application for Aircraft Flutter Test
Based on Atmospheric Turbulence Excitation

JIA Xiaopeng*, HUO Xingli
Chinese Flight Test Establishment, Xi’an 710089, China

Abstract: EFDD method, proposed abroad in recent years, is a new method for identification of modal analysis.
Based on simulation analysis and research, this paper put forward a variable parameter Enhanced Frequency Domain
Decomposition (EFDD) method with atmospheric turbulence excitation which can significantly improve the accuracy of
modal parameter identification. Several test applications show that variable parameters EFDD method can effectively
solve close modals identification problem on the modern large and medium-sized aircraft, improve the accuracy of
modal parameter identification, and also solve the problem that artificial excitation signal can’ t be implemented in
flight test. This method has important application value in the modern transport aircraft flutter flight test.

Key Words: atmospheric turbulence excitation; variable parameter EFDD method; close modals identification; flutter;
flight test
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