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{Abstract)

This study evaluated the fatigue limit depending on microcracks using 0.57 wt.%
carbon steel with different Vickers hardness. The fatigue limit was almost constant up
to a certain limit regardless of the carbon content. However, the fatigue limit
decreased rapidly as the size of the crack increased. As the crack aspect ratio was
smaller, the fatigue limit of the depth (point A) a lot decreased. The fatigue limit ratio
of the depth decreased significantly because the crack propagation in the depth
direction was fast as the crack aspect ratio became smaller. On the other hand, the
fatigue limit ratio of surface cracks increased as the crack aspect ratio decreased.
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Table 1. Chemical compositions (wt.%)

C Si | Mn P S Cu | Ni | Cr

0.57 1 0.25 | 0.86 [ 0.022{0.019| 0.2 | 0.11 | 0.82
Table 2. Mechanical properties
Yield strength | Tensile strength Elongation
(MPa) (MPa) (%)
1,243 1,311 11.3

Semicircular slit

Fig. 1 Schematic of a finite plate containing a
semicircular crack
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Fig. 2 Fatigue limit according to the size of microcracks

in 470HV steel. (a) A point, (b) C point
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Fig. 3 Fatigue limit according to the size of microcracks

in 570HV steel. (a) A point, (b) C point
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