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High Stress Vibration Fatigue Test Technology of Aeroengine Blade

HE Sheng—shuai', CHEN Li—wei', QIANG Xiao—hui', DENG Ying’
(1. Beijing Institute of Structure and Environment Engineering, Beijing 100076, China;
2. AVIC Beijing Aeronautical Manufacturing Technology Research Institute, Beijing 100024, China)

Abstract: High stress vibration fatigue test of several aeroengine blades were carried out on electric shaker and the test
mechanism was studied. New test methods were put forward, which were blade maximal vibration stress monitoring using assisting
points and fixed frequency excitation after resonance frequency. Open loop control technology of vibrating table was successfully

applied to stabilize vibration stress and reliable fatigue data were obtained. The relation between the excitation of electric shaker and

the vibration response of blade was discussed.
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Fig. I The structure of electro—dynamic shaker

K2 m R RS AR B
Fig. 2 Fatigue test of the blade
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Fig. 3 The sinusoidal wave signal of the electro—dynamic shaker
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Fig. 4 The vibration strain curve of the blade around the

resonance frequen(:y
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Fig. 5 Vibration stress distribution of the blade on the first

resonance mode
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Fig. 6 The strain gage on the blade
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Table 1 The vibration stress data of the blade
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Fig. 7 The closed loop control mode of the electro—dynamic
shaker
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Fig. 8 Vibration strain curve of the blade with closed loop

control mode
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Fig. 9 Open loop control mode of the electro—dynamic shaker
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Fig. 10 Actual vibration strain curve of the blade with open loop

control mode
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Fig. 11 Vibration strain increasing curve of the blade under loop

control mode
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Fig.12 Excitation after resonance of the blade
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Fig. 13 Relation curve between the vibration stress of blade and

acceleration of the shaker
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Table 2 The technical index of the electro—dynamic shaker

made in China
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