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Fig. 1 Geometry of fatigue specimen,
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The dimensions are given in millimetres

Table 1 Chemical composition of 2024-T62 aluminum alloy
Element Si Fe Cu - Mn Mg Cr Zn Ti |[Zr+Ti| Al
Amount(%) 0.5 0.5 | 3.8~4.910.3~0.9]1.2~1.9] 0.1 |0.25]|0.15=<0.2 rest
Ty Te. 2 )] FE »
Properties
425 MPa 340 MPa 5% 68.9 GPa 2770 kg/m?
Heat Treatment T62
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Table 2 Fatigue test results of 2024-T62 aluminum alloy specimens

Specimen Unshocked, N, Laser-shocked, Ny [Specimen Unshocked, N, Laser-shocked, N,
Number (No. of Cycles (No. of Cycles Number (No. of Cycles (No. of Cycles
to Failure) to Failure) to Failure) to Failure)

1 66010 127210 g 68700 245400

2 86380 186880 10 _ 78810 148140

3 69990 121130 11 67030 : 129970

| 73870 158620 12 62690 122470

5 86700 186420 13 74600 161750

6 72320 166980 14 87950 138050

7 82430 174480 15 890830 211680

8 63670 237230
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Effects of Laser Shock Processing on the Fatigue

Life of Fastener Holes

Zhang Hong Tang Yaxin Yu Chengye
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Abstract This paper reports an investigation of laser shock processing (LSP) used as a
method to improve the service time of fastener holes. A series of experiments to optimize the
LSP parameters were carried out carefully. On the basis of the data obtained, a group of
fatigue tests have been done. The results show that the fatigue lifetime of fastener holes
treated by LSP can be increased significantly. It is expected that LSP will be used as a good
treatment for improving the fatigue life of aviation structures.

Key words laser shock processing, fatigue life, fastenter holes, aluminum alloy



