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Study on Fatigue Life of Single Lap Joint Considering Fretting

YANG Mao—sheng', ZHANG Tao*, CHEN Yue-liang', BI Yu—quan'
(1. Qingdao Branch of Naval Aeronautical and Astronautical University, Qingdao 266041, China;
2. Unit 92514 of PLA, Yantai 264006, China)

Abstract: A global finite element model and sub—model of single lap joint considering fretting was performed using the
commercial code ABAQUS to study the influence of fretting on fatigue life of lap joint. Distribution rules of contacting stress were
calculated using this model. The sub—model with the fracture mechanics code FRANC2D/L was reconstructed by substituting bolts
with their equivalent loads of normal and shear tractions. Also stress intensity factors along crack lengths were calculated. At last the
fatigue life prediction model for single lap joint considering fretting was established, and the experimental data was compared to the
computing results. The results showed that fretting has a great effect on the fatigue life of single lap joint. The prediction precision
considering fretting is better than the unconsidering one; also the prediction precision of straight hole is better than that of the
countersunk clearly.
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Table 1 The specification and size of bolt

RS B3] p e D/mm D' /mm d/mm H/mm H' /mm
CSD4 Uik ML30CrMnSiA 78 6 4 12 1.6
FSD4 3k ML30CrMnSiA 7.8 6 4 12 1.6
CLD4 HISS LY10 7.8 6 4 12 1.6
CTD4 ik Ti-6A1-4V 7.8 6 4 1.2 1.6
CSD5 Uik ML30CrMnSiA 95 7.8 5 1.4 2.0
CSD6 Uik ML30CrMnSiA 115 8.7 6 1.7 2.4
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Fig. 1 Representation of lap joint
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Fig. 2 Fretting status of 1# hole border of D2-2 specimen
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Fig. 3 Fretting status of 1# hole border of H1-3 specimen
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Fig. 4 Contact relation of lap joint
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Fig. 5 Boundary conditions of lap joint
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Fig. 6 Schematic of 2-dimensional sub—model
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Fig. 7 Reconstruction of sub—model in FRANC2D/L
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Fig. 8 Comparison of k whether considering fretting
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Fig. 9 Comparison of k of straight hole and countersunk
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Fig. 11 AFGROW model for crack growth analysis
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Table 3 Comparison of predicted and experimental data

L g {E/ A% & B
A X1 P/ (MG RPEI% PEE/ CMEF) RE/%

S 5 504/[4 570.6 620] 6798 23.51 6120 11.2
D1 1 180/[745,1 867 1426 20.82 1294 9.7
D2 1016//698,1 478] 1268 24.79 1144 12.6
sl 3 843/[3 191,4 627] 4582 19.23 4169 8.5
s2 6 970/[4 680,10 195] 8290 18.94 7485 74
H 8 455/[6 395,11 176] 9342 10.5 8759 36
M1 5512/[4 727.6 276] 6 692 21.41 6036 9.5
M2 5 523/[4 500,6 779] 6 665 20.68 6 080 10.1
T 11 893/[10 594,13 353] 13970 17.47 12 689 6.7
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