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Effect of Mean Stress on Fatigue Properties in Spring Steel

Chang-Sung Seok, Hyung-Ick Kim, Pil-soo Chang, Jae-Man Joo and Jeong-Hoon Kang
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Abstract

Most of the fatigue test were achieved in fully reversed condition that mean stress is zero. But,
generally, mean stress can not be zero. This research was achieved the bending fatigue test that
changes mean stress to spring steel and was studied relation with the mean stress and the fatigue life.
The method to search effect about mean stress was extended S-N graph in two cases. One method was
extended S-N graph using modified Miner's rule with considering damage. Another was extended using
tendency of S-N graph. The exponential value(a) of mean stress-alternating stress equation is
converged between the Goodman's and the Gerber's value even if fatigue life increases.
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Fig. 2 Master diagram for mean stress
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Table 1 Result of tensile test

Yield strength (MPa) Tensile strength (MPa)

1,464 1,639
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Fig. 3 Appearance of the bending fatigue tester
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Table 2 Results of straight-base line extension of S-N curves
maximum stress (MPa)
t Bi 5 5 : : ; ; 5 X ; :
S re.ss 1as c b fatigue life | fatigue life | fatigue life | fatigue life | fatigue life
ratio (mm) of of ‘ of of of
10° cycles 10° cycles 10° cycles 107 cycles 10° cycles
-1.00 0.0 3.39 -0.073 1,253 1,059 895 57 640
-0.70 16 3.43 -0.073 1,374 1,161 982 830 701
-0.58 2.4 3.46 -0.073 1,472 1,245 1,052 889 752
-0.29 5.0 3.52 -0.073 1,690 1,429 1,208 1,021 863
a 1.84 1.65 1.49 1.26 1.15
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Table 3 Results of curve-base line extension of

S-N curves
maximum stress (MPa)
stress| Bias fatigue | fatigue|fatigue |fatigue | fatigue
ratio | (mm)| life of | life of | life of | life of | life of
10" | 10° | 10° | 10" | 10°
cycles | cycles | cycles | cycles | cycles
-1.00| 0.0 | 1,253 | 1,059 | 933 920 918
-0.70| 16 | 1,374 | 1,161 | 1,059 | 1,041 | 1,037
-058| 24 (1472|1245 1,141 | 1,120 | 1,116
a 184 | 165 | 1.63 | 1.58 | 1.56
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