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Fig.2 Vibration-based fatigue experimental equipment

of the segments from a single disc

R
e
.

#n

_L
=n
ral

3 YA R Y 4R 3 57 10 R SR

Fig.3 Schematic diagram of vibration-based fatigue experimental system
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Fig. 4 Flow chart of the experiment
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Fig. 5 Sweep-frequency of segment specimen: (a) vibration displacement-time curve

(a period) and (b) frequency-response curves
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Fig.8 Failure surface of the segment specimen: (a) fatigue source and the propagation directions;

(b) crack propagation zone
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Experimental study of titanium alloy film disc fatigue

performance of based on vibration fatigue measurement

XU Wei, YANG Xian-feng, GUO Guang-ping
(Aviation Key Laboratory of Science and Technology on Aeronautical Materials Testing and Evaluation, Beijing Key Laboratory of
Aeronautical Materials Testing and Evaluation, Science and Technology on Advanced High Temperature Structural Materials

Laboratory, Beijing Institute of Aeronautical Materials, Beijing 100095, China)

Abstract: This paper presents an experimental study of fatigue performance of titanium alloy film disc.
Firstly, a vibration fatigue experimental system under closed loop control was established. Then
under vibration condition, fatigue experiment of the sliced sample of film disc with 10 degree angle
was completed. The fatigue stress-life curve and the fatigue limit value of the sample were given.
Finally, the main fatigue failure mode of sliced sample of film disc was analyzed. Results show that
the experimental method presented in this paper has high efficiency and reliability. It is a time-saving
and material-saving method. The obtained vibration fatigue performance parameters are very close to
that of rotating bending fatigue testing, and fracture surface exhibits typical characteristics of crack
propagation originated from single fatigue source.

Keywords: thin disc; linear vibration; vibration-based fatigue test; failure mode



