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Behavior of Nitrogen in the Variation of Heat Treatment
Conditions of Super Duplex Stainless Steel
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ABSTRACT

After changing the heat treating atmosphere of nitrogen gas, argon gas and vacuum, the nitrogen
contents, microstructural changes, hardness and corrosion resistance of 0.25wt. %N alloyed super du-
plex stainless steel have been investigated in the temperature range from 1050°C to 1350°C. The nitro-
gen content showed to be increased up to 0.36wt.% after heat treating the specimen in nitrogen gas at
1200°C, while the decrement of nitrogen content in vacuum atmosphere was shown down to 0.03wt.%
- at 1350°C. After heat treating in the mixed gas atmosphere of argon and nitrogen at 1250°C, the sur-
face y phase existed as a+ yphase increased with increasing nitrogen gas content. The y single phase
appeared at the surface above 80%N, gas, while the surface @ single phase was shown below 20%N,
gas. When heat treating the specimen in nitrogen gas at 1050°C, the hardness of austenite phases in-
creased above Hv 40 at the surface layer compared to the hardness of the core parts, while decrement
of denitriding effect caused to the hardness nearly unchanged between surface and the core parts
after heat treating in vacuum atmosphere. The surface 7 single phase specimen showed superior corro-
sion resistance than the surface e single phase specimen. The surface « phase existed in the @+ mi-
crostructure showed higher corrosion resistance after heat treating in the nitrogen gas atmosphere
than the o phase heat treated in the argon gas and vacuum atmosphere.
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Table 1 Chemical composition of specimen(UNS
532760).
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Fig. 3 Changes in the nitrogen content with anneal-
ing time at various temperatures and atmo-
sphere in the super duplex stainless steel.
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Fig. 4 Optical micrographs showing the effect of various atmosphere on the ferrite and austenite morphorogies

in the super duplex stainless steel.
(a) 1050°C —60min, N, gas
(c) 1350°C —5min, N, gas
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Fig. 7 Hardness of austenite phase as a function of
distance from the surface in the super du-
plex stainless steel. Annealed at 1050°C for
60 min.
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Fig. 9 Corrosion rate as a function of fraction of
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Fig. 10 SEM micrographs showing the corrosion
morphorogies of ferrite phase after anneal-
ing at 1150°C for 30min in the various at-
mosphere.
(a) N, gas

(b)Ar gas (¢) Vacuum
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