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Effect of Precipitation of 0 Phase and N Addition
on the Mechanical Properties in Super Duplex

Stainless Steel

Soo  Cheon  Kim

Department of Metallurgical Engineering,
Graduate School of Industry,

Pukyong National University

Abstract

This study was carried out to investigate the influence of volume
fraction of austenite phase, precipitation behavior and volume fraction of ¢
phase, N addition on the volume fraction of austenite phase, 0 phase and

mechanical properties in 25Cr-7Ni 1Mo 2W super duplex stainless steel.



The results obtained from this study are as follows:

With increasing  the annealing  lemperature, the volume  fraction  of
austenile increased and velume {raction of fernite decreased, and volume
fraction of austenite increased by N addition.

Tensile strength decreased and elongation increased due o increasing the
volume fraction of austenile by increasing annecaling temperature. In the
case of N addition specimens, tensile strength and elongation showed high
value,

The precipitation of 0 phase was precipitated at ferrite phase and
interface of ferrite and austenite, and the more precipitation of 0 phase was
stimulated by N addition.

With increasing of volume fraction of precipitated 0 phase, tensile
strength was increased, clongation and impact value decreased. In case of
0 phase precipitated, N addition specimen showed high value of tensile
strength, elongation, hardness and impact value than no addition specimen,
and impact value rapidly decreased by precipitated R phase in early stage

of aging.
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Table.1 Chemical composion of specimen{wt%)

C Si ' Mn] Cr | Ni |[Mo| N Cu %Y Fe

A Specimen|0.032| 0.12 1008 | 25.1| 7.0 | 4.0 - | 03] 2.0 | Bal

B Specimen|0.035/0.13 1 0.11 250 7.1

w
e

0.2 | 05 | 1.9 Bal.
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Photo.l  Optical micrographs of 25Cr-7Ni-4Mo-2W

super duplex stainless steel showing the
effect of temperature.
a)10507T b)1200T
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Photo.2 Optical micrographs of 25Cr-7Ni-4Mo—2W-0.2N
super duplex stainless steel showing the

effect of temperature.
a)1050C b)1200T
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Photo.3

SEM  microstructure showing the effect of
aging time on 25Cr 7Ni-4Mo-2W  super
duplex stainless steel with dispersed structure.
a)aging time : bh  b)aging time : 150h
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Photo4 SEM microstructure showing the effect of
aging time on 25Cr-7Ni-AMo-2W-0.2N super
duplex stainless steel with dispersed structure.
a)aging time : 5h b)aging time : 150h
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Photo.5 TEM micrographs showing the 0 phase
obtained by aging for 20h at 600T in
25Cr-7Ni-4Mo-2W-0.2N super duplex

stainless steel.

a)bright field b)dark field
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Fig.3 Effect of annealing temperature on the
tensile strength in super duplex stainless

steel with dispersed phase.
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T'able.2 The compositions of each phases observed

in super duplex stainless steel after aging
for 20hours at 600T.

180m

Phases Cr Ni Mo w Fe
v 244 8.2 284 2.1 bal.

’ a 276 6.8 3.7 2.6 bal.
Y2 246 1.8 2.95 1.78 bal.

0 293 6.29 6 41 bal.
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Fig.8 Effect of volume fraction of 0 phase on
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20Cr-7TN1i-4Mo-2W-0.2N super duplex

stainless steels.
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