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Fig.1 FEM of Composite wingbox structure
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Fig.3 Hilbert spectrum
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Table 1 The maximum instantaneous frequencies variation HZ
IMF components 1 2 3 4 5 6
?i‘;’i‘;;’::jj:ﬁ:)sf mstantancous 3.1824 187.01 17.977 25.995 145.92 98.236
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Table 2 Relationship between absolute maximum of instantaneous energy variations
and damaged degree of element 607

damaged degree % 3 5 8 10

absolute maximum of instantancous 74414284123 75.545912466  76.078959529  89.631031103
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HHT-BASED HEALTH MONITORING OF WINGBOX SECTION "

Chen Huanguo Yan Yunju Jiang Jiesheng
Northwestern Polytechnic University Institute of Vibration Engineering Xi' an 710072 China

Abstract An approach for detecting the tiny damage of a structure was proposed. Based on the Hilbert-
Huang Transform the structural damage feature index i.e. the variation of instantaneous frequency and of
instantaneous energy were extracted and the dynamic response signals of the composite wingbox excited un-
der a square wave signal were calculated. IMFs of the dynamic response signal were decomposed using EMD
method and the instantaneous frequencies corresponding to IMFs were calculated. The variation of the in-
stantaneous frequencies can be used to judge whether or not the structure is damaged. Hilbert spectrums of the
dynamic response signals were obtained using HHT method and the instantaneous energy corresponding to
Hilbert spectrum was calculated from which the damage information 1i.e. the variety quantity of instanta-
neous energy can be extracted. And the relationship between the proposed damage feature index and the

structural damaged degree was given.
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