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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

Youngs| Yield |Ultimate .
Material |[modulus|strength | strength Elongation | Hardness
' g € (%) HRB
(GPa) | (MPa) | (MPa)
B
as‘? 220.3 | 270.0 | 813.3 71.2 86.7
material
Welded
CC 2004 | 2572 | 7770 | 419 92.1
material
B0 ‘ 300 n ‘ B0
7 ;

\ g
% 88.075
©

Fig. 1 Dimension and configuration of low cycle
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Fig. 2 Plastic and clastic strain density definition
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Fig. 3 Hysteresis loop of base Inconel 617 under A
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Fig. 4 Strain-life curves for low cycle fatigue test
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Table 2 Equations calculated by Coffin-Manson

formula
Specimens Coffin-Manson formula
Base Ae
v = LOAIL (o) 0%, 308 (2N 7
material 2 220,300
Welded A& - __
) - LEBIA (o) 010, 0 482 (2N
material 2 0,400

Table 3 Equations calculated by plastic strain

energy method

Specimens Equation

Base material AW, =439.04 (N, *"

Welded material AW, =67541 (N, ™

Table 4 Equations calculated by total strain energy
method

Specimens Equation

Base material AW,=351.81 (N;) “04m

Welded material

AW, =502.99 (N,) ™7
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Plastic strain energy density

Fig. 6 Plastic strain energy density versus cycles to
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(a) base (A £=0.02)

(b) welded (A & =0.02)

Fig. 9 Scanning electron micrographs of Inconel
617
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