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Fig. 1 Typical specimen for progressive wave tube test
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Fig. 2 Schematic illustration of progressive wave tube test system
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Fig.5 The first supporting shape Fig. 6 Damage of specimen D1 Fig. 7 Damage of specimen D2
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Fig.8 Results of modal testing, a) 1st mode, b) 2nd mode, c¢) 3rd mode, d) 4th mode, e) 5th mode. {) 6th mode
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Fig. 9 The supporting shape Fig. 10 Broken supporter of C2 Fig. 11 Broken holder of C2
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Fig. 12 Sonic fatigue damage for holders made of steel
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Experimental Study of Sonic Fatigue Failure
for Typical Structure Specimens of Aircraft

SHAO Chuang', HUANG Wen-chao®

(1. School of Mechatronic Engineering, Northwestern Polytechnical University, Xi’an 710072, Chinaj;
2. Aircraft Strength Research Institute, Xi’an 710065, China)

Abstract: Typical structure specimen of aircraft is composed of skin-frame and skin-joist with
bidirectional and dual-stiffened 3 X 3 panels. Its sonic fatigue tests were carried out. The exciting
spectrum of sonic fatigue test is a narrowband (bandwidth is 1/3 octave band) random spectrum, the
centre frequency of which is the first frequency of centre lattice of typical specimen. Sonic fatigue
damages of the panel structure were fulfilled by high acoustic intensity progressive wave tube in order
to detect the design fault. By twice pretest of the original typical specimens, the hard faults of primal
structures were confirmed. The shape of original typical structure specimen was mended by three
supporting measures. Mended specimen sonic fatigue damage was analyzed.

Keywords: vibration fatigue; sonic fatigue; progressive wave tube(PWT); damage; model



