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Abstract
Low cycle fatigue characteristics are very important in the development of automobile suspension parts. Fatigue
properties using the strain life approach are usually obtained from low cycle fatigue tests. However, low cycle fatigue testing
requires a lot of time and cost. In the current study, an attempt to estimate low cycle fatigue properties of high strength steel
sheet from tensile test and tensile simulations is performed. In addition, low cycle fatigue testing was conducted to compare
the fatigue properties obtained from tensile testing and simulations. In conclusion, the results effectively predict the low

cycle fatigue properties. However, some deviations still exist.
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Table 1 Chemical compositions of boron steel (wt. %)
Elements| C Si [Mn| P S B Fe
Contents | 0.24| 0.22| 1.19| 0.01 |0.002|0.002| Bal.
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Table 2 Cross section area and fracture strain obtained
from tensile specimens

Air cooling Oil cooling Water cooling
Ao(mm?) 12.715 12.715 12.715
Af(mm?) 6.346 7.806 8.473
& 0.693 0.489 0.405

Fig. 2 Fractured area of oil cooled specimen after tensile
test
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Table 3 Fracture stress obtained from flow stress
constitutive equation

Air cooling | Oil cooling Water cooling
0r(MPa) 1,237 1,471 2,023

Table 4 Fatigue properties obtained from low cycle
fatigue tests according to cooling methods

& c o7 (MPa) b
Air cooling 0.72 -0.63 1,959 -0.15
Oil cooling 10 -1.09 3,777 -0.22
Water cooling| 0.018 -0.61 7,084 -0.23
10"
— Air cooling
- == QOil cooling
----- Water cooling

107
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103 3 ‘4 l5 6
10 10 10 10

Reversals to failure
Fig. 5 Strain-life curves according to cooling methods
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