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Analysis of Equivalent Parameter Calculation of
Helicopter Fuselage Based on Excitation Test

WU Jing, LIU Xiangyi, SONG Shansong
(School of Basic Science for Aviation, Naval Aviation University, Yantai 264001, China)

Abstract: When calculating the equivalent parameter to the hub center of helicopter fuselage based on
excitation test data, the calculation result would be different with different point-taking schemes, amplitude
errors and phase errors. In terms of this issue, the equivalent parameters of the 1st-order mode of transverse
motion of a certain type of helicopter with large mass are calculated with different point-taking schemes. The
difference between the calculated equivalent mass and equivalent stiffness is significant, and analysis shows
that this result is mainly caused by the phase deviation. The computational formulas of equivalent parameters
for amplitude error and phase error are derived. After analyzing the formulas, the suggestions of point
selection are given as follows: The two points could be selected based on the amplitude of the excited
displacement response, and they should be as close to the resonance point as possible. The frequency
response curve is calculated using the obtained equivalent parameters and compared with the test data for
verification. To avoid the sensitivity to amplitude and phase errors in the calculation of equivalent parameters,
the difference in excitation frequencies between the selected two points should not be too small.
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Table 1 Equivalent parameters of the 1st-order mode of longitudinal and transverse motion with small mass aircraft

A P 2R /Hz FHLJE L M JE/(Nem hes ) MR kg MENIE/(Nem ™)
1) — B 1.6891 0.0519 1741 1580 177 981
1 7] — i 1.661 1 0.076 8 1347 840 91 522
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Fig.1 Central dynamic characteristics test of skid helicopter
hub
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Fig.2 Amplitude-frequency curve of the lst-order mode of

longitudinal motion with small mass aircraft
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Fig.3 Phase-frequency curve of the 1st-order mode of longi-

tudinal motion with small mass aircraft
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Fig.4 Amplitude-frequency curve of the lst-order mode of

transverse motion with small mass aircraft
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verse motion with small mass aircraft
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Table 2 Frequency response data of the 1st-order mode of transverse motion with large mass aircraft
Mg B 175 00 AR/ He A2 % 1 1oy AR X6 1 F/ (mmeN- ) ARG/ ()
WA 55 = 1.66 0.100 049 —60.25
e B 5 — 1.68 0.112 553 —91.89
TR AE S — 1.70 0.110 814 —93.98
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Table 3 Equivalent parameter of the 1st-order mode of transverse motion with large mass aircraft

I A ol MESH R /Hz 2 I MEFE/(Nem s ) L kg MERE/(Nem ™)
MR (45— 45— 1.6618 0.3229 842 125 13 620
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Fig.6 Amplitude-frequency curves of the 1st-order mode of

transverse motion with large mass aircraft
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transverse motion with large mass aircraft
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Fig.8 Equivalent mass change curve with amplitude
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Fig.10 Equivalent damping curve changing with amplitude
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