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Abstract

Isothermal cyclic stress-strain deformation and thermomechanical deformation (TMD) of 429EM
stainless steel were analyzed using a rheological model employing a bi-linear model. The proposed
model was composed of three parameters: elastic modulus, yield stress and tangent modulus. Monotonic
stress-strain curves at various temperatures were used to construct the model. The yield stress in the
model was nearly same as 0.2% offset yield stress. Hardening relation factor, m, was proposed to
relate cyclic hardening to kinematic hardening. Isothermal cyclic stress-strain deformation could be
described well by the proposed model. The model was extended to describe TMD. The results revealed
that the bi-linear thermomechanical model overestimates the experimental data under both in-phase and
out-of-phase conditions in the temperature range of 350-500TC and it was due to the enhanced dynamic

recovery effect.
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Fig. 1 The spring-slider models.
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Fig. 2 Schematic diagram of a bi-linear model
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Fig. 4 Stress-strain curves at various temperatures: (a) experimental data, (b) bi-linear model
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Table 1 Material constants of the bi-linear rheological model

Temperature (C) 20 200 300 400 500 600 700 800
E (GPa) . . 210 214 207 198 185 156 135 126
E; (GPa) . 2.21 3.6 4.8 5.2 4.41 3.05 1.42 0.1
E. (GPa) 2.23 3.66 4.91 534 451 3.1 1.44 0.1
o, (MPa) 346 251 220 204 186 152 96 56
0.2% offset vield stress (MPa) . 348 254 223 207 189 150 96 54.4
Errors between vield stresses (%) 0 1.18 1.35 1.45 1.59 -1.33 0 -2.94
Maximum normalized peak stress 1.14 1.36 -~ 1.95 - 1.25 - -
m (stress increasing factor) 1.94 2.65 - 2.67 - - 2.44 - -
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Fig. 5 Relationship between tensile curve and cyclic
curves
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Fig. 7 Normalized peak stress evolution at various temperatures:
(a) room temperature(RT), (b) 200°C, (c) 400°C, {d) 600°C
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