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Abstract : Duplex stainless steels have the dual microstructure of austenite and ferrite phases. This steel exhibits

generally a high corrosion resistance and higher mechanical strength compared with austenitic stainless steels. The

steels used in the investigation have the chemical composition of Fe-22Cr-xNi-yMn-0.2N in which the contents of

Ni and Mn were varied with maintaining the equal [Ni/Cr] equivalent. The fraction of ferrite phase was increased

with the increase of annealing temperature. The impact factor of Mn element on the [Ni] equivalent was amended

on the basis of the results of the investigation. 4Mn-2Ni alloy showed the highest pitting corrosion resistance. The

fraction ratio, grain size and misorientation angle between grains were measured, and the correlation with pitting

potential was investigated.
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Table 1 Chemical composition of lean duplex stainless steels used (wt.%)

Composition(wt.%) C Si Mn Cr Ni Mo Cu N Fe
1 4Mn-2Ni alloy 0.032 0.99 407 | 2151 | 1.970 | 0.302 | 0.80 | 0.190 | Bal.
2) 5Mn-1.5Ni alloy 0.031 1.01 503 | 21.47 | 1.500 | 0.307 | 0.81 | 0.201 | Bal.
3) 6Mn-1INi alloy 0.028 1.00 594 | 21.50 | 1.030 | 0.300 | 0.80 | 0.204 | Bal.
4) 7Mn-0.5Ni alloy 0.027 0.99 7.00 | 21.58 | 0.493 | 0.308 | 0.80 | 0.202 | Bal
5) 8Mn-ONi alloy 0.026 0.98 7.81 | 21.30 | 0.000 | 0.297 | 0.79 | 0.209 | Bal
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Fig. 1 Calculated equilibrium phase fractions for

4Mn-2Ni alloy versus temperature
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Fig. 2 Optical micrographs of (a) 4Mn-2Ni alloy
annealed at 1000C (b) 7Mn-0.5Ni alloy
annealed at 1100C
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Table 2 Grain intercept length and pitting potential

of the specimens annealed at 1000C

Specimem No. 1 2 3 4 5

Grain intercept
length (gm)

174 | 33.7 | 30.3 | 30.7 | 31.3

Fraction of
0. phase (%)
Pitting
Potential (mV)

36.8 | 389 | 438 | 474 | 45.2

516 | 351 | 439 | 345 | 405
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Table 3 Relation between pitting potential and
misorientation angle, grain size of 7Mn-

0.5Ni alloy annealed at various temperatures

Te Iﬁgler;ft‘ﬁ?eg( < 750 | 950 | 1100
Grain Size(m) 769 | 106 | 287
Misorientation Angle 2409 | 41.12 | 27.35
Pitting Potential(mV) | 138 | 451 | 269
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