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A Prediction Model for Low Cycle Fatigue Life of
Pre-strained Fe-18Mn TWIP Steel

Y. W, Kim, C. S. Lee

Abstract

The influence of pre-strain in low-cycle fatigue behavior of Fe-18Mn-0.05A1-0.6C TWIP steel was studied by
conducting axial strain-controlled tests. As-received plates were deformed by rolling with reduction ratios of 10 and 30%,
respectively. A triangular waveform with a constant frequency of 1 Hz was employed for low cycle fatigue test at the
strain amplitudes in the range of 0.4 ~ £0.6 pct. The results showed that low-cycle fatigue life was strongly dependent on
the amount of pre-strain as well as the strain amplitude. Increasing the amount of prestrain, the number of reversals to
failure was significantly decreased at high strain amplitudes, but the effect was negilgible at low strain amplitudes. A new
model for predicting fatigue life of pre-strained body has been devised adding a correction term Of AE ;e grin to the

energy-based fatigue damage parameter.
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Table. 1 Chemical composition of investigated steel
(wt%)

Fe C Si Mn Al Others
Bal. 0.6 0.2 18 0.05 | Cr,Ni,Cu
Pre-strain®] W& 71A4 B4 Hr: 494

Instron 8801& A}-8-3}4] strain rate Smm/ming] 4%
2 Y55t =3 Instron 83012 AlE3HA
Strain-Controlled Method2 Strain 271 0.4~0.6%9]
Al strain ratio = <12 AF7] W2 EA HrE &
gttt Aol AL8E AHL Fig. 19 e
At
(a)
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Fig. 1 Dimension of (a)tensile test specimens and (b)
low cycle fatigue test specimens
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Table. 2 Tensile properties of TWIP steels after pre-
strain
Pre-strain | YS(MPa) | UTS(MPa) El
0% 471 1004 0.78
10% 749 1129 0.5
30% 1152 1357 0.2
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Fig. 2 The effect of pre-strain on the deformation

behavior of TWIP steel: (a) engineering and
(b) tensile stress-strain curve
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Fig. 3 Plastic strain and tensile strain energy per cycle
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Fig. 5 Comparison of fatigue life between the
experimental data and the prediction using
proposed model, Eq. (5)
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