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Fretting fatigue life prediction based on critical plane
approach for-dovetail-joint

XU\Yourliang,~CUI Hai-tao, CHEN Wei

(College of Energy_and Power Engineering,
Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: The contact stress and strain of the dovetail joint of aeroengine were ana-
lyzed. According to thé critical plane approach of multiaxial fatigue theory, the multiaxial fa-
tigue damage parameters: CCB (Chu-Conle-Bonnen), FS (Fatemi-Socie) ., MSSR (modified
shear stress rang), and SWT (Smith-Watson-Topper), were introduced to predict the fret-
ting fatigue life of the dovetail joint. By comparing the predicted fatigue life with the experi-
mental life, the results show that: the maximum prediction error of fretting fatigue life was
23% . helping to predict satisfactorily low-cycle fretting fatigue life. And. the minimum pre-
diction error was 1. 23% based on SWT parameter. The predicted crack tip initiated at the
end of contact area in agreement with the experiment test. In general, the critical plane ap-
proach can be used to predict the fretting fatigue effectively. The models based on FS,
MSSR and SWT can predict the {retting fatigue crack position, while the models based on
MSSR and SWT can predict the fretting fatigue life more correctly.
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Fig. 1 Schematic of dovetail joint
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Fig. 2 Finite element (FE) model of dovetail joint
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Fig. 3 Distribution of equivalent stress on
contact area under various conditions
100 ¢
e
H|
=100 ;g;;gggigi!m!!!ﬁ!ﬁ
= -300F |
= E
2 soof |
b o ——11kN
Z -700F |0 — 13 kN
= 14 ——I5kN
T _opok W -~ 16.88 kN
_I 1(){) 1 1 1 A 1 1 J
0 10 20 30 40 50 60 70

Y

P4 A TR 4 X ik s 1] 107 53 Afi P&
Fig. 4 Distribution of normal stress ‘on contact area

under various conditions
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Fig. 5 Distribution of parameters along contact area
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Table 1 Fretting damage general parameters-and
critiecal plane angle under

four load conditions

CCB&%/ FSZSH, | MSSR 240 SWT &%t/

T MPa, /MPa, MPa,
o R A YA wafh
0/ 0/ 0/ 0/
1 21.32,65 0.0185,—20 34.26,25  3.86,—5
2 15.32,65 0.0144,—10 33.23,25  3.18,—5
3 11.40,60 0.0116,—10 31.12,25 2.34,0
4 8.32,60 0.0092,—10 28.53,25 1.63,0
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Table 2 Life prediction results and errors with

different methods
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