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Prediction of low cycle fatigue life for Inconel 617

K. G. Kim, D. H. Kim, J. H. Kim, Y. S. Lee(Chungnam National University) and W. S. Park(KEPRI)

ABSTRACT

Low cycle fatigue tests are performed on the Inconel 617 that be used for a hot gas casing. The relation between

strain energy density and numbers of cycles to failure is examined in order to predict the low cycle fatigue life of

Inconel 617. The life predicted by the strain energy method is found to coincide with experimental data and results

obtained from the Coffin-Manson method. Also the cyclic behavior of Inconel 617 is characterized by cyclic

hardening with increasing number of cycle at room temperature.
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Table 1 Mechanical properties for Inconel 617

Material B.M WM | HTM
Youngs modulus (GPa) | 220.3 | 200.4 | 176.9
Yield strength (MPa) | 270.0 | 257.2 | 429.2
Ultimate strength (MPa)| 813.3 | 777.0 | 805.1
Elongation (%) 71.2 41.9 30.6
Hardness (HRB) 86.7 92.1 114.6
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Fig. 2 Hysteresis loop of base Inconel 617 under
Ae=0.02 low cycle fatigue
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Fig. 3 Strain-life curves for low cycle fatigue test
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Table 2 Equations calculated by Coffin-Manson formula

Specimens Coffin-Manson formula
BM | 5t = LI oy 0.1 g 05 (20 047
WM | Lo BB (N 70104 0,432 (2N) T
HTM | £ = AL (aN) 010 43,494 (2N 0

Table 3 Equations calculated by plastic strain energy

method

Specimens Equation
B.M AW,=439.04 (Np~"1
WM AW,=675.41 (Nf)_o'624
HTM AW,=5373.53 (V) ~0°

Table 4 Equations calculated by total strain energy
method

Specimens Equation
B.M AW,=351.81 (Np ~"47
W.M AW,=502.99 (N, ™05
HIM AW,=12843.10 (N~ 15!
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Fig. 4 Strain amplitude and life curve for base material
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Fig. 5 Plastic strain energy density versus cycles to
failure of Inconel 617
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Fig. 6 Total strain energy density versus cycles to
failure of Inconel 617
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Fig. 7 Measured life versus predicted life of base
material
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Fig. 8 Scanning electron micrographs of Inconel 617
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