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Abstract: This study considers how the fatigue behavior and probabilistic properties of SAE1055 steel are related to its
hardness level. SAE1055 steel was heat-treated using induction hardening. Five types of specimens were prepared (A:
base material, B: through hardened material with HV390, C: through hardened material with HV510, D: through
hardened material with HV700, and E: surface hardened material with HV700). Fatigue tests were performed under a
stress ratio of R = -1 using a 4-point rotary bending fatigue tester. The fatigue behaviors were greatly influenced by the
hardness, but the fatigue limit did not increase over a hardness of HV510. In addition, the effect of the hardness level
on the failure mechanism was evaluated using a scanning electron microscope. The probabilistic properties of the
fatigue life were investigated using a probabilistic S-N approach, and the effect of the hardness level on these properties
was evaluated using a residue analysis.
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Fig. 3 stress-strain curves of SAE1055 steel
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Table 2 Mechanical properties of SAE1055 steel

Type Elastic modulus [GPa] Yield strength [MPa] Tensile strength [MPa]
mean st. dev mean st. dev mean st. dev
A 202.34 13.09 413.29 14.36 836.86 9.92
B 208.34 4.87 1575.57 21.12 1638.57 23.52
C 207.20 10.93 1960.29 19.98 2254.57 16.89
D 204.80 18.44 1787.00 146.22 2146.58 251.05
E 196.76 17.38 1546.71 36.27 2043.29 115.24
40 o 2 71 S-N curvs for SAEISS Steel :
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Fig. 5 Standard deviation ratio for tensile strength
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Table 3 Fatigue limits and constants of Basquin’s equation

Constants Type A Type B Type C Type D Type E
Fatigue limit [MPa] 584.5 1,092.6 1,266.4 1,225.2 1,284.3
A [MPa] 1,515.4 1,951.4 2,064.1 3,754.3 3,171.3
B -0.0773 -0.0467 -0.0314 -0.0693 -0.0563
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