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Compressive Flow Stress-strain Behavior of Duplex Stainless Steels
Kazunari SHINAGAWA, Takashi ISHIKAWA and Yuzo Hosol -
Synopsis :

The compressive flow stress-strain behavior of duplex stainless steels composed of austenite and ferrite
with various volume fractions is studied by static upsetting tests to the extent of large strain in the temper-
ature range of cold working, from 30 to 350°C. The flow stress of duplex stainless steels deformed to
large strain at the temperature less than 200°C are higher than that estimated by the law of mixture. This
difference is due to prior deformation of the softer austenite phase and its rapid work-hardenig in this
temperature range. It is confirmed by a numerical analysis making use of rigid-plastic finite element’
method (FEM). As a result of present investigation, the flow stress model of duplex stainless steels is

proposed and compared with the experimental data.

Key words : flow stress ; duplex stainless steel ; cold working; numerical analysis.
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Table 1. Chemical compositions (wt%) and volume fraction of austenite (V. F. A).

Steels C Si Mn P S Ni Cr V. F. A.(%)
F 0.004 0.01 0.01 0.001 0.001 5.18 35.35 0.0
D1 0.003 0.01 0.01 0.001 0.001 6.23 33.35 10.3
D2 0.003 0.04 0.001 0.001 0.001 7.94 31.91 25.9
D3 0.003 0.04 0.01 0.002 0.001 10.95 28.86 54.3
D4 0.003 0.02 0.01 0.001 0.0005 14.11 26.00 81.8
D5 0.002 0.01 0.01 0.001 0.0003 15.59 24.34 90.8
A 0.003 0.03 0.016 0.001 0.001 16.96 23.15 100.0
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Fig. 1. Flow stress-strain curves at various
temperature.
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Fig. 3. Flow stress-strain curves of duplex
stainless steels with various volume fraction of
austenite.
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Fig. 4. Effect of volume fraction of austenite on
flow stress at each strain.
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Fig. 8. Average equivalent strain of austenite
phase (capital letters) and ferrite phase (small
letters) calculated by FEM in duplex stainless
steel models with various volume fraction of auste-
nite (V. F. A.).
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