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ABSTRACT During hot deformation of the duplex stainless steels consisting of é—ferrite and v—
austenite, their microstructure evolution and mechanical response are more complicated as compared
with those of single—phase ferritic or austenitic stainless steels, especially for study of the mechanical
behavior. In the present research, the hot deformation behavior of a 2205 duplex stainless steel has
been investigated through uniaxial compression test using Gleeble-3800 thermal-mechanical simulator
within the temperature range of 12231523 K and the strain rate range of 0.01-—10 s~!, the corre-
sponding flow curves and their characters and microstructures have been determined and analyzed.
Elongated austenite distributes in ferrite matrix, and the volume fraction of ferrite increases with ris-
ing temperature. Dynamic recrystallization of austenite is enhanced by increasing temperature and
decreasing strain rate. Based on the constitutive equation for hot deformation, the apparent activation
energy (@) and the apparent stress exponent (n) of the steel are obtained to be about 451 kJ/mol and
4.026, respectively. There is a particular shape of flow curves, i.e. a yield point elongation—like effect,
which is characterized by a non—strengthening plateau during the initial stages of plastic deformation.
This yield point elongation—like effect increases with decreasing Zener—Hollomon parameter, Z. When
used a simplified stress function, a deviation of linear relationship between In Z and peak stress (op,)
occurred at the critical value (In Z.=38.18). Relationships between peak stress and temperature and
strain rate can be more simply described as o, = 20.6ln € + 1118002/7 — 266.8(In Z>38.18), and
op = 9.1In € +493874/T — 701.9(In Z<38.18).
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Fig.1 True stress—strain flow curves for the tested steel at different temperatures and strain rates of 0.01 s~ (a),
0.1 s7%(b), 1.0 s7!(c) and 10 s~1(d)
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Fig.2 Typical microstructures of the tested steel deformed to e=1.0 under different conditions, dynamical recrys-

tallization in y—austenite grains easily occurred under low strain rate and high deformation temperature

(a) T=1223 K, é=0.01 57!
(d) T=1373 K, é=10 s~!
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Fig.3 Relationships of hot deformation peak stress vs

strain rate (a) and hot deformation peak stress vs

temperature (b)
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g, s 1 T, K
1223 1273 1323 1373 1423 1473 1523
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1.0 44.42 42.67 41.06 39.57 38.18 36.88 35.67
10 46.72 44.98 43.36 41.87 40.48 39.19 37.97
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(a) hyperbolic sine function
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