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Effects of Mn and W addition on the microstructure, mechanical properties,
and corrosion resistance of Fe-Cr-Mn type stainless steels
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The effect of annealing and Mn/W additions on the microstructure, mechanical properties, and
corrosion resistance of Fe-Cr-Mn type stainless steels were studied. The volume fraction of
austenite phase was increased with Mn content and €-martensite showed the maximum in 21%
Mn content. This seems to be related to the low stacking fault energy in martensite trans-
formation. Annealing temperature didn't affect greatly on the change of a microstructure in
Fe-Cr-Mn steels. W addition to Fe-12Cr-17Mn steel induced the formation of ferrite and its
content was increased with increasing annealing temperature. Increasing Mn content of the alloy,
the elongation and impact energy were increased, but the yield strength and tensile strength
were decreased. This behavior is due to the increment of the volume fraction of austenite phase.
Mn content had not influenced on the anodic polarization behavior in chloride solution. In sulfuric
acid, the secondary passivation occurred at high potential region by the formation of MnOs.
Especially. W addition decreased the passive current density in chloride solution, but increased
the passive current density in sulfuric acid solution. This seems to be related to the interaction
between SO;% ion and WO ion in passive film,
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property, corrosion, chloride ion, sulfuric acid, tungstate ion
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Table 1. Chemical composition of the experimental alloys
(wt.%)

Allgys|| Cr [Mn| TI |W] V| N | C | P | S |Fe
M1 [[11.9 15800012 | - |0.029]0.003| 0.18 [0.012|0.015] bal.
M2 (11.7 | 212 10.0013| - 10.03010.005] 0.19 {0.012]0.018] bal.

M3 {120 1 27.110.0015| - 10.032]0.009] 0.16 10.013|0.018| bal.
MW 11.9 | 17.2 10,0004 | 3.21/0.026}0,002| 0.16 |0.010}0.007 | bal.
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Fig. 1. Calculated phase diagram of Fe-12%Cr-xMn-0.2C

alloys
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Fig. 3. Effect of Mn contents on the volume fraction of
constituent phases in Fe-12%Cr-xMn alloys annealed at
1150°C for 30 minutes
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Fig. 4. Effect of Mn contents on the mechanical prop-
erties of Fe-12%Cr-xMn alloys annealed at 1200°C for 30
minutes (Tension Test : Room Temperature)
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Fig. 5. Effect of alloying element on high temperature
mechanical properties of experimental alloys annealed at
1200°C for 30 minutes (Tension test : 850°C)
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Fig. 6. Effect of Mn and W contents and annealing tem-
perature on the hardness of the experimental alloys
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Fig. 7. Anodic polarization curves of the experimental
alloys annealed at 1200°C for 30 minutes (Test Condition
: 30°C, 0.1M NaCl, 1mV/sec)
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alloys annealed at 1200°C for 30 minutes (Test Condition
: 30°C, 0.01M HCI, 1mV/sec)
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