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Bending Fatigue Strength of Plastically Deformed Mild Steel Sheet SPCC
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The effect of the plastic deformation on the fatigue property was investigated with consideration of the pre-strain level, the
surface roughness and the residual stress. The test materials were a mild steel sheet SPCC, that nominal thickness was 3mm.
Bending fatigue test was carried out using a Schenk-type bending fatigue apparatus at room temperature, where the sine stress
wave was imposed on the specimen with 30 Hz. The plastically deformed sheet with several strain levels were prepared, which
underwent the simple tension. The fatigue strength elevates in accordance with the magnitude of the plastic strain, however, the

effect of surface roughness was not prominent.
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Table1 Mechanical properties of SPCC tested.
n ¢ (MPa) U.T.S. (MPa)
0.202 486.3 289.8
Plastic property: o=c ¢”
U.T.S.: Ultimate tensile strength
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Fig.1 True stress-true strain curve of SPCC.
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Fig.2 Dimensions of specimen for bending fatigue test.
(Specimen is cut from pre-strained rectangular sheet.)
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Fig.4 S - N relationship in bending fatigue test.
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Fig.4 S - N relationship in bending fatigue test for specimen
with smooth finishing.
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. Fig.5 Relationship between surface roughness (Ra)

and pre-strain &,, where the Ra after smoothing
by emery paper is also plotted.
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Fig.6 Relationship between relative bending fatigue strength
S/ Sp and relative yield stress gy, / 6, of the material.
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