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Fatigue life of titanium alloy thin-walled structure
under thermal vibration environment
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Abstract: Titanium alloy thin-walled structures are in the thermal vibration environment for a long
time. The constantly changing stress produced in the thermal vibration environment may cause structural
fatigue failure. A high temperature vibration fatigue testing system was built with the help of vibration test
bench, and the random vibration S-N fatigue curves of titanium alloy cantilever thin plate structure were
obtained at 20, 150 °C and 300 °C. The fatigue life prediction expression of titanium alloy cantilever thin
plate structure at the above temperature was established, and the error between the predicted life and the
actual life of the test piece was small, which was only 3.76% at the condition of 300 °C, 45.36 MPa stress
level. The method can be used to study the fatigue performance and life prediction of structures under high

temperature random vibration loads.
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Fig.2 Schematic diagram of high temperature vibration fatigue testing system
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Table 1 Number of failure cycles under various working

conditions
TR/ C R S35 BIFRH/MPa S R/ 06
49.68 21.10
20 61.02 6.90
84.71 1.82
41.12 23.20
150 47.62 15.70
53.23 7.08
34.96 29.90
300 39.69 17.70
45.36 7.58
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Table 2 Comparison of fatigue life under different working

conditions

HREE/C N JrRUE/MPa B A /s SERRFAR /s $R22/%

49.68 63273 70244  -9.92
20 61.02 27424 24456  12.14
84.71 6115 6443 -5.09
41.12 94316 83005  13.63
150 47.62 46309 56059 —17.39
53.23 26992 25342 6.51
34.96 127048 119630  6.20
300 39.69 64292 70879  -9.29
45.36 31396 30258 3.76
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