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Abstract : This study evaluated the threshold stress intensity factor and fatigue limit according to the

microcrack size when microcracks exist in the STS304 steel. In addition, the compressive residual stress

was introduced by fiber-delivered laser peening while the harmless crack size was evaluated. The

evaluation equation of a new threshold stress intensity factor is proposed that focuses on nonlinear

behavior at the fatigue limit, which is substantially lower than the yield stress. This equation was able to

evaluate the threshold stress intensity factor and fatigue limit according to the size of the microcrack. The

harmless crack size was approximately a=1.2 mm in the residual stress of the x direction and

approximately a=1.25 mm in the residual stress of the y direction.
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Fig. 1 Schematic of a finite plate containing a
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Fig. 2 Schematic of laser peening
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Fig. 3 Residual stress distribution by laser peening
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Table 1 Threshold factor(X4;,,)
according to As=1.0, 0.6, and 0.4 at each
crack depth (0.05, 0.1, 0.2, 0.3 and 0.5
mm) (unit: MPav/m)

stress  intensity

As

— 1.0 0.6 0.4

Depth (mm)

0.05 1.98 242 2.66
0.1 2.59 3.10 3.35
0.2 3.24 3.74 3.98
0.3 3.59 4.07 4.29
0.5 3.95 4.39 4.59
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Table 2 Fatigue limit according to each crack depth
(0.1, 0.2, 0.3, 0.4, and 0.5 mm) at each
aspect ratio (unit: MPa)

As 1.0 0.6 0.4

Depth (m a c a c a c

0.1 228.5(221.91214.01222.7{205.1]227.3

0.2 209.0{197.8]1189.21198.8[177.8]205.1

0.3 195.8(180.91173.5]|181.7[161.3|188.8

0.4 186.51168.1(162.8|168.7|150.0(176.0

0.5 179.8[158.01155.21158.3{142.0|165.4
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Fig. 6 Crack depth dependence of A, () and A7,

of A and C points in case of As=1.0. (a)
Residual of o, direction, (b) Residual of o,
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Table 3 Harmless crack depth (a;,,) by Ando
equation (unit: mm)
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