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Abstract: For meeting the need of monitoring dynamic/static load of plate structure in the aerospace
field, the fiber Bragg grating (FBG) sensing characteristics based on aluminum plate structure are re-
searched. From the perspective of monitoring static load, the relationships between the offset of FBG
center wavelength and the loading distance, the loading size and the loading angle are obtained. From
the perspective of monitoring dynamic load, under loading with different distance and angles, the re-
sponse characteristics about the maximum peak amplitude of FBG center wavelength and the eigenvalue
of energy spectrum based on wavelet packet decomposition changing with the impact loading are ob-
tained. The results show that under dynamic/static load, FBG center wavelength offset increases with
the increase of the load, which shows a good monotone increasing relationship. In addition, FBG shows

a good sensitive characteristic of load-direction, and the response sensitivity gradually increases with the
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increase of loading angle. These features can provide useful help for further study on identifying static

and dynamic load as well as monitoring damage of plate structure based on FBG sensors.

Key words: fiber bragg grating; dynamic/static load; sensitive features; plate structure
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Fig. 1 Experimental system of response characteristics

of FBG sensor
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Fig. 2 Location figure of loading points of aluminum al-

loy plate under static load
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Fig.3 Corresponding relationship between sensor cen-

ter wavelength offset and loading distance
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Fig. 4 Corresponding relationship between sensor cen-

ter wavelength offset and size of loading/unloa-

ding
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Fig. 5 Location figure of loading points of aluminum al-

loy plate
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Fig. 6 Relationship between sensor center wavelength

offset and loading angle
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Fig.7 Corresponding sensor's response signal time-fre-

quency figure of different impact loading points
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