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The Effect of o phase on the Stress Corrosion Cracking Resistance of 2205
Duplex Stainless Steel
Chia-Hao Chan, Ju-Tung Lee and Wen-Ta Tsai
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ABSTRACT

The effect of ¢ phase on the mechanical and stress corrosion cracking behavior of 2205
duplex stainless steel was investigated. Tensile tests using slow strain rate testing (SSRT)
were conducted in air and in boiling magnesium chloride solution for the steel specimens heat
treated at 800°C with different aging times. The experimental results showed that the hardness
and the ultimate tensile strength (determined in air) increased, while the ductility decreased
with increasing content of o phase in 2205 duplex stainless steel. In boiling magnesium chlo-
ride solution, the percentage of elongation also decreased with increasing the content of &
phase in the duplex stainless steel. The results indicated that the precipitation of o phase
would cause the increase of its susceptibility to stress corrosion cracking. The region where
eutectoid reaction to form o phase occurred was found to be the preferential path for the
propagation of stress corrosion cracks.
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Fig. 1 Optical micrograph of 2205 duplex stainless steel.
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Fig. 2 Optical micrographs of 2205 duplex stainless steel af-
ter aging at 800°C for different periods of time, (a)lh:
(b)3h: (¢)10h: (d)20h; (Murakami etchant).
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Fig. 3 Optical micrographs showing the distribution of s phase
of 2205 duplex stainless steel after aging at 800°C for
different periods of time, (a)1h; (b)3h: (¢)10h; (d)20h;
(Groesbeck etchant).
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Fig. 4 Variation the content of o phase in 2205 duplex stain-
less steel aged at 800°C for different periods of time.
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Fig. 5 X-ray diffraction patterns for 2205 duplex stainless steel
aged at 800°C for different periods of time.
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Fig. 6 Variation of hardness of 2205 duplex stainless streel
aged at 800°C for different periods of time.
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Stress vs elongation curves for 2205 duplex stainless
steel aged at 800°C for (a)Oh; (b)1h; (c)Sh; (d)10h; (e)
20h.
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Fig. 9 SEM micrograph of the fractured surface of 2205 du-
plex stainless steel, aged at 800°C/10h, alter SSRT in
boiling SM MgCl, solution,
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Fig. 8 Macrographs showing the fractured specimens after BEarEiEr ([E 8c.d.e) ° £F 800°C B8 — |\ B
SSRT in air for 2205 duplex stainless steel aged at 800°C 5 & .
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Fig. 10 Cross section micrograph showing SCC crack in so-

lution annealed 2205 duplex stainless steel after SSRT

in boiling 5M MgCl, solution.
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