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Fatigue Reliability Analysis of Al-Li-S4 Riveted Joints
Based on Detail Fatigue Rating

Chen An, Xu Fei, Yan Wenwei, Dong Dengke
(The Third Department, Aircraft Strength Research Institute of China, Xi’an 710065, China)

Abstract: Al-Li-S4 is a new generation of aluminum-lithium alloys, which is often used as an aircraft body mate-
rial, Riveted joints is extensively used in each important load-carrying structure of aircraft, In order to investi-
gate the fatigue performance of Al-Li-S4 aluminum-lithium alloys two riveted joints are studied. The detailed fa-
tigue rating(DFR) values are measured and calculated based on the fatigue tests, The fatigue crack initiation and
propagation behavior are observed by scanning electron microscopy. The results indicate that DFR value of Al-
Li-$4 alloy with riveted lap joins is 102, 24 MPa, and the DFR value of rivet-filled countersink hole structure is
169. 41 MPa. Fatigue fractography shows that Al-Li-S4 alloy has superior fatigue properties. The study can be
used to select suitable materials from the fatigue strength design and fatigue life evaluation of the civil aircraft.
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Fig.1 Geometry size of riveted lap joints specimen
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Fig. 2 Geometry size of rivet-filled

countersink hole specimen
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Table 1 Chemical constituents of Al-Li-S4

k2RS  EESBE/XK ERLS  REESBE/ XK
Si 0.014 Ag 1.125
Fe 0. 028 Li 0. 680
Cu 3. 640 Zr 0.120
Mn 0. 290 Ti 0.026
Mg 0.710 Al B
Zn 0. 360
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Fig. 3 Picture of whole test
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Table 2 Test results of fatigue life
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105 229 846 340 122 267 432195 697 342 748 191 576

175 258 716 195 880 259 830 267 926 257 103 328 136
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Table 3 Confidence coefficient(Sc¢)

Sc n Sc

1.175 7 1.130
1.160 8 1.125
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Table 4 Analysis results of test data
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DFR/MPa

281 923 89 799 102. 24

269 447 85 825 169. 41
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Fig.4 Fractography of fatigue fracture surface
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