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Fig. 2 Moving coil output and error
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Fig. 3 Frequency response characteristic curve of two independent single degree of freedom systems
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Fig. 4 Frequency response characteristic curve of two degree of freedom system
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Fig.5 Fixture and specimen model design
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Fig. 6 Vibration components
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Fig. 7 Simulation analysis of vibration components
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Fig. 8 Schematic diagram of working principle Fig. 9 Fatigue test instrument placement
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Fatigue test fixture design for the combination
of vibration stress and steady state stress

LI Dongchun', CHENG Li', LIU Jingyuan®, WANG Bohan', WU Yuhang', DING Junliang'
(1. College of Aeronautical Engineering, Air Force Engineering University, Xi'an 710038, Shaanxi, China;
2. Air Combat Service College, Aviation University Air Force, Changchun 130022, Jilin, China)

Abstract: Based on the basic failure condition of aero-engine blade, a high-frequency (1195Hz) fatigue
test fixture was developed, which can apply the combined action of vibration stress and steady-state
stress. The design work of the test fixture is introduced and analyzed in detail. Firstly, SolidWorks
3D modeling software is used to assist the modeling of each component, and then ABAQUS is used to
carry out the modal analysis of the vibration component. The fatigue test of TC4 titanium alloy under
the combined action of vibration stress and steady-state stress was carried out by using the test
fixture, and the feasibility of the test system was verified. The results show that the typical
characteristics of three key areas, namely crack source area, crack propagation area and transient
fracture area, are clearly visible, and the crack initiation mechanism is surface slip.

Keywords: vibration stress; steady state stress; high frequency; fatigue test; vibrator



