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Fig. 2 The two buffet excitation modes in the trial test
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Fig. 3 Airbag of the first kind Fig. 4 Airbag of the second kind
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Tab.1 The frequecies and accelaration magnification data of the

cantilever beam while no airsprings pairs loading loads

LIES(CH 0 S J3E ) i LTESEE 0 £ e i WA Jon S JEE e i
(Hz) KA EL (Hz) JCRAT B (Hz) R ATEL
21 28. 45 7.13 157. 34 7.27 321.55 3. 90
m s 2 28.45 33.67 157. 34 2.23 321.55 14. 77
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Tab. 2 The frequecies and accelaration magnification data of the cantilever
beam while airsprings pairs loading static loads
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(Hz) R AL (Hz) B A L (Hz) il N (2%
neE s 1 28. 45 7.57 158. 24 5.03 316.06 4.77
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ML | s 2 28. 45 40.13 158. 24 1.43 311. 27 14. 60
=% 1 28.72 7.13 158. 24 7.8 311. 24 4.93
E2 | s 2 28.72 39. 80 158. 24 1.77 311. 24 15. 4
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Tab. 3 The frequecies and accelaration magnification data of the
cantilever beam while airsprings pairs loading conventional fatigue loads
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Fig.7 The frequency change rate of cantilever while airsprings pairs

loading static loads or conventional fatigue loads

\\_I

(a) bl

—

(b) BirHiA

(c) =i

&8 B IRoT o B A 14
Fig. 8 The FEM analysis of the cantilever beam
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Fig. 9 The acceleration magnification changes of the two response points while airsprings pairs loading different loads
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On The Experimental Method of Aerodynamic
Loading and Vibration Excitation Coupling

LI Yi-xuan, ZHANG Zhi-jun, SHAO Chuang
(Avic Aircraft Strength Research Institute, Xi’an 710065, China)

Abstract: During the flight, aircraft structure withstands simultaneously the combined action of
aerodynamic load and vibration load. For aircraft structure, the coupling loading experiment of these
two loads is an important study content. So it is necessary to conduct a study of coupling loading
means and the feasibility of experiment. The aim of this experiment is the vibration response
measurement of specimen subjected to airbag loaded static load/conventional fatigue loads. Based on
which, the specimens meet the experimental requirement and set of experimental device were
designed. Specimen’s vibration responses under five different airbag loadings were obtained. Then the
experimental results were theoretically analyzed. Conclusions are: 1) airbag loaded static load/
conventional fatigue loading will not significantly change the vibration characteristics of aircraft
structure itself, the simulated environment by this coupling loading is closer to real environment of
aircraft structure; 2) The airbag number, their location and loading amplitudes do affect specimen’s
vibration response. So, the number of airbag accumulator should be increased, or reasonable loading
positions should be selected based on the analysis before experiment.

Keywords: aerodynamic load; vibration load; coupling loading; vibration response measurement



