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A Proposal of Parameter to Predict
Biaxial Fatigue Life for CF8M Cast Stainless Steels
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Abstract

Biaxial low cycle fatigue test was carried out to predict fatigue life under combined axial-torsional:
loading condition which is that of in-phase and out-of-phase for CF8M cast stainless steels. Fatemi-
Socie(FS) parameter which is based on critical plane approach is not only one of methods but also the
best method that can predict fatigue life under biaxial loading condition. But the result showed that,
biaxial fatigue life prediction by using FS parameter with several different parameters for the CF8M
cast stainless steels is not conservative but best results. So in this present research, we proposed new
fatigue life prediction parameter considering effective shear stress instead of FS parameter which
considers the maximum normal stress acting on maximum shear strain and its effectiveness was

verified.
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Table 1 Conditions of axial-torsional fatigue test

Specimen No.| € (%) | 7/%) |A(7./€.)| ¢
1 0.20 0.30 1.50 0°
2 0.30 0.50 1.67 0°
3 0.80 0.90 1.13 0°
4 0.45 1.10 2.44 0°
5 0.40 0.45 1.13 30°
6 0.50 0.65 1.30 60°
7 045 0.75 1.67 90°
8 0.25 0.55 2.20 90°
9 0.20 0.40 2.00 90°
10 0.30 1.20 4.00 90°

Table 2 Properties of low cycle fatigue for virgin and 3600 hrs degraded materials

Virgin material 3222351;3

Axial Shear Axial Shear

property property property property

Elastic modulus ( E, G), MPa 198 77 199 ‘ 78
Elastic Poisson's ratio ( v,) 0.28
Plastic Poisson's ratio( y,) 0.50

Fatigue strength coefficient ( o/, r,), MPa 822 570 840 692

Fatigue ductility coefficient ( &/, 7/) 0.175 0.5701 0.1007 0.8175

Fatigue strength exponent ( b, b,) -0.111 -0.125 -0.116 -0.137

Fatigue ductility exponent ( ¢, ¢;) -0.430 -0.498 -0.398 -0.557
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Fig. 2 Variations of shear strain amplitude

during one cycle for virgin materials
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