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Experimental and Numerical Investigation of Multiaxial Fatigue Criteriafor Fatigue
Life Estimation in the Hollow Cylinder of Alloy GH4169

S. Hasanifard Faculty of Mechanical Engineering, University ofsfia, Tabriz, Iran

A.Memari Faculty of Mechanical Engineering, University otfia, Tabriz, Iran

C. Amini Faculty of Mechanical Engineering, University otofia, Tabriz, Iran

M .R. Khoshravan Azar Faculty of Mechanical Engineering, University ofofia, Tabriz, Iran
Abstract

Fatigue failure occurring in most engineering comgras, generally is related to multiaxial loadindariation in principal axes of
stresses and strains in multiaxial loading cauddgianal hardening and this is assumed as the neaison of fatigue life decrease.
The origin of multiaxiality may have diverse reasaand may arise from multiaxial loading, complicatgeometry or residual
stresses. In the present study various multiagiggdie criteria were applied for predicting fatidife of an alloy and by using the
finite element method a hollow cylindrical specimerade of alloy GH4169 was simulated under straintroled multi-axial
loading at high temperature. Hysteresis loops @drivom simulation results and estimated life hagen validated and compared
with reference sample experimental results. Thelteshows that approaches considering simultaneffast of stress, strain and
additional hardening, especially at high tempertoading condition, could better predict the lilenong the presented criteria,
Fatemi-Kurath, Fatemi-Socie and energy criteriaehzlosest predictions to experimental results.

Keywor ds: multiaxial fatigue, hysteresis loops, high temperatatigue, low cycle fatigue.
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fL Model O A S €an & fa Omarn  Tan Yan ~ Oan K s
> 108 0.0112  0.01052 - - - - - - - - 0.37
=, BM 104 0.0129 0.01025 - - - - - - - - 0.37
§3 104 0.01352 0.01838 - - - - - - - - 0.37
_2“ 108 0.0112 - - 0.02305 - - - - - - 0.37
9 wB 104 0.0129 - - 0.01101 - - - - - - 0.37
}; 0 0.01352 - - 0.01996 - - - - - - 0.37
EN 108 0.0112 - - 0.02305 - - - - - - 0.37
=, Mixed 104 0.0129 - - 0.01101 - - - - - - 0.37
?s 0 0.01352 - - 0.01996 - - - - - - 0.37
5 108 0.0112 0.01052 - - - - - - - - 0.37
KBM 104 0.0129  0.01025 - - - - - - - - 0.37
- 0 0.01352  0.01838 - - - - - - - - 0.37
%: 18 0.0112 - - - - 351.8 - - - 0.14
- FS 14 0.0129 - - - - 553.1 - - - 0.14
= 0 0.01352 - - - - 800.6 - - - 0.14
18 0.0112 - - - - 351.8 - - - 0.14
Fatemi-Kurath 14 0.0129 - - - - 553.1 - - - 0.14
0 0.01352 - - - - 800.6 - - - 0.14
145 - - - - 0.01228  716.7 - - -
Socie 142 - - - - 0.01420  763.9 - - -
44 - - - - 0.01363 636 - - -
108 0.0112  0.01052 - - - 3455 - - - 0.89
WHS 14 0.0129 0.00976 - - - 553.1 - - - 0.89
0 0.01352 0.01838 - - - 795.3 - - - 0.89
145 - - - - 0.01228 - 1109  0.00324 7265
Energy Normal 142 - - - - 0.01420 - 210.3  0.00743 772
44 - - - - 0.01363 - 3212  0.01016 625
108 0.0112 - 0.00526 - - - 391.2 - 3485
Energy Shear 14 0.0129 - 0.00485 - - - 4255 - 556.5
0 0.01352 - 0.00919 - - - 434.6 - 791.6
&yl g iz b Jow o odwl Cawdy 5 o —F Jgu
Model prra/Nfexp Nf45/Nfexp NfQO/Nfexp
BM 67/548 53/260 33/218
WB 50/548 35/260 31/218
Mixed 144/548 93/260 80/218
KBM 262/548 194/260 112/218
FS 457/548 237/260 167/218
Fatemi-Kurath 470/548 249/260 176/218
Socie 240/548 147/260 110/218
WHS 232/548 165/260 104/218
Normal 212/548 106/260 124/218
Energy
Shear 492/548 245/260 86/218
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