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Approach to construction of fatigue design curve

YANG Xiao-guang'?, HUANG Fei', MIAO Guo-lei', SHI Duo-qi'**

(1. School of Energy and Power Engineering.,
Beijing University of Aeronautics and Astronautics, Beijing 100191, China;
2. Collaborative Innovation Center for Advanced Aero-Engine, Beijing 100191, China)

Abstract: Tolerance limit concept was used to construct design curves against the defi-
ciencies of the existing methods. Comparative analysis was implemented to evaluate the safe-
ty of the design curve. Experimental result shows that fatigue scatter varies with stress lev-
els. Based on approximate Owen tolerance limit, an improved design curve has been devel-
oped to comply with the feature of fatigue scatter that becomes small in high stress levels and
large in low stress levels. According to the fatigue test results of Ti-6246, the fatigue life de-
rived from the new method increased by 146% at 925 MPa and decreased by 60. 2% at 820

MPa compared with other methods. Reliability and economy can be improved with the new

fatigue design curve.
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Table 3 Fatigue test results of Ti-6246

(R=0. 05,room temperature)

95 own/MPa  N/cycle| 95 6w/MPa  N/cycle
1 820 20617 || 23 860 226120
2 820 60839 || 24 860 357854
3 820 64257 25 860 470294
4 820 121128 | 26 860 591634
) 820 1563151| 27 860 1565031
6 820 1687442|| 28 860 1990498
7 820 2169694| 29 860 2673786
8 820 2946633| 30 860 2703170
9 820 3359605| 31 860 3081965
10 820 3830456| 32 860 5040154
11 820 4272785| 33 900 27164
12 820 4562387 34 900 28069
13 820 5375202| 35 900 34547
14 820 7461191| 36 900 35699
15 860 21099 37 900 38119
16 860 34129 || 38 900 40260
17 860 57048 || 39 900 44421
18 860 60254 40 900 52335
19 860 60915 41 900 75066
20 860 69451 42 900 76725
21 860 73352 || 43 900 88439
22 860 99616 || 44 900 122759
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