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Research on fretting fatigue life of dovetail joints

SHI Wei, WEN Wei-dong, CUl-Hai-tao

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

Abstract: The fretting fatigtie-contact problem of dovetail joints between blade and disk
in aero-engine was simplified due to.geometric characteristic of the contact area. The stress,
strain and"displacement between-these two contact bodies were obtained through the finite el-
ement \method for numerical simulation of-the-simplified model. A fretting damage parameter
was introduced and the résearch on thefretting fatigue life prediction model was carried out,
based on the critical plane ‘\theoty and fretting damage mechanism. The results confirm the
validity of the life prédiction model by comparing the estimated fretting fatigue life with the

experimental life-6f TC11 and dovetail joints. And the errors are within 2 times of dispersion
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Fig. 1 Dovetail joints structure and simplified model

T MR i 3 25 4 ) A B 7 Ak P RT LU L i
VR 5 10 R 32 30 L 1) 6 155 2 W LT A O A Ak
BT T —A> T i 7[5 9 A I 3 T Sk T 1) <
T (4 ) AL, Ciavarella 25151 28 H T J0 BE 82 25 1R LU
LT AR RS R s ol [ ) O 8 ~F Sk A 1%
] &A%k 43 A I3 VE FH R 58 T80 4 ik 1 g i 3
BN IE 2 R,

P,
Y
R
X
e
i) M
-4, Yy a;

K2 Pl OGO I Sk fi

Fig. 2—Flat punch with rounded cofners contact
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Table 1 Result of TC11 fretting fatigue life experiment

. P DA VAR 1 DA WA A B = W e
MPa MPa Lt TEAEL
1 65. 45 200 0.1 172997
2 65. 45 300 0.1 26002
3 65. 45 400 0.1 25065
4 98. 17 400 0.1 15322
5 130. 90 200 0.1 109307
6 130. 90 300 0.1 24989
7 130. 90 400 0.1 12856
8 229. 07 300 0.1 26410
9 229.07 400 0.1 8375
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Table 2 Some parameters of TC11 life prediction model

TH &/ a/ &/ Oeav/ G/

1076 mm pm MPa MPa
1 2359 2.599 33 728.05 607.11
2 3184 2.589 50 844.36  885.68
3 3230 2.589 67 886.40  930.18
4 4218 2.619 67 1029.90 944.43
5 1210 2. 649 33 699.14 1092. 80
6 3114 2. 649 50 940.13  853.52
7 4087 2. 649 67 1027.80 1033.70
8 2751 2.709 50 944.51  960. 89
9 4133 2.709 67 1031.40 1021.00
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Fig. 6 Fretting fatigue life prediction of TC11 specimen
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Table 3 Some parameters of dovetail joints life

prediction model
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