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Fig. 1 Statistic of the main types of blade
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Fig. 3 Distribution of test points
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Fig. 2 Boundary condition of the blade
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Fig. 4 Frequency response function (FRF) of modal test
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Tab. 1 Natural frequency and damping of the composite blade

1B 2 By 3 By 4 By
iR (Hz) 201. 8 490. 2 611 978. 1
BHLJE (%) 0.616 0.431 0.511 0.432
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Fig.5 The first four modal shapes of the composite blade
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Fig. 6 Distribution of strain test points and acceleration test point
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Fig.7 The diagram of test equipment Fig. 8 The spectrum of narrow band random vibration
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Fig. 9 A frequency curve of the composite blade varies with exciting time
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Fig. 10 The waterfall figure of 1# strain response
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Tab. 2 Strain response of 1# and the principal strain

AFE] (min)  O°WAF (pe) 90 W AF (pe) 45°NiAF (pe) Fe R EMAS (pe)  Hm/NFEMNAE (pe)  Fe K EN A H [ ()

1 239. 04 79. 64 331. 44 349.00 —30.33 32.58
20 240. 30 61. 60 332. 47 353. 27 —51.37 31.90
60 244.10 62.39 337.78 358.93 —52.44 31.90
240 241.79 42.17 323.07 348.76 —64.80 30. 57
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Fig. 11 The spectrum of strain response in time domain (0. 5s)
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Vibration Fatigue Characteristic Study
of Aeroengine Composite Blade

YANG Qiang, SHAO Chuang, FANG Ke-giang
(Aircraft Strength Research Institute of China, Xi’an 710065, China)

Abstract: Vibration fatigue characteristic study of aeroengine composite blade was carried out.
Firstly, the vibration diagrams of blade were obtained by modal tests, based on which, the position of
the largest stress-fatigue weak position of vibrated blade was determined. Secondly, using vibration
table, the narrowband random excitation load was applied to monitor the strain level at the fatigue
weak position. Based on which, the vibration response and fatigue characteristics of composite blade
were obtained. Experimental results show that the vibration fatigue life of blade is 5. 46 X 10° at 350p¢
strain level; the inherent frequency of composite blade declines with experiment time increase. Above
results may offer part of important evidence for composite blade application in aeroengine.

Keywords: composite blade; modal test; vibration fatigue characteristics; frequency



