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Abstract

Cold rolled steel has much plastic strain in the material surface produced by manufacturing
process. The strain causes the variation of surface residual stress, in which influences the
fatigue behavior under repeated loading. As experimental results, it was confirmed that the
behavior of residual stress o~ with cycle N consisted of three stages except-stress amplitude
near fatigue limit in SPCC steel. On the first stage compressive residual stress decreased
rapidly, on the second stage gradually, and on the last stage slightly. The relation between o-
and log N appeared linear behavior except the early part of cycle ratic N/N; The average
gradient of o with respect to log N seemed to take a constant value without initial cycle
ratio. On the other hand, the Ny line was regressed by the first-order polynomial equation on
o—log Ny diagram. Therefore, this study showed that both the gradient of o, with respect to
log N and the Nj line was useful in predicting the cycle ratio N/Ny
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Fig. 1 Geometry and dimensions of fatigue test

specimen (unit : mm)
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Table 2 Mechanical properties of SPCC steel

Yield Tensile Elongation| Hardness Young's
strength | strength e (%) H modulus
o, (MPa) | o, (MPa) | “*°7 ! E (GPa)

240 mn 52 140 209
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Table 3 X-ray diffraction conditions for stress

measurement

Test condition Parallel-beam method
Characteristic X-ray Cr-Kq
Diffraction plane 211
Filter A%
Tube voltage 30kV
Tube current 10mA
Irradiated area 2X4 no
Soller slit 1 deg.
Scanning speed 2 °/min
Chart speed 20 mm/min
Time constant 5 sec
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Fig. 3 Schematic illustration of X-ray irradiated
area on fatigue test specimen
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