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Effect of Mn/S ratio on Properties of Free Machining Ferritic Stainless Steels
Kazuo Nakama, Yasushi Haruna and Tatsuro Isomoto

Synopsis: The effect of Mn/S ratio on corrosion resistance and machinability of Fe-19mass%Cr-0.32mass%S free machining

stainless steel was investigated, in which Mn was changed from 0.09 mass% to 2.04 mass% and S was kept

constant 0.32 mass%. The effect on corrosion resistance was studied by means of anodic polarization behavior,

accelerated atmospheric corrosion test and H,S outgassing measurement. Drillability test was conducted for the

evaluation of machinability. It resulted that an increase of Cr in sulfide with a decrease of Mn/S ratio enhanced

corrosion resistance, suppressed the emission of H,S gas and degraded machinability. It was found that an

addition of Pb improved the machinability while the other properties were well maintained.

Key words: corrosion resistance; machinability; stainless steel; MnS; CrS; Mn/S; anodic polarization; H,S; drillability;

hardness of sulfide
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Fig. 1. Experimental procedure.
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Table 1. Chemical compositions.

(mass%)
steel C Si Mn S Cr Pb Mn/S
A 0.047 0.33 0.09 0.318 19.39 tr 0.28
B 0.046 0.33 0.34 0.317 19.57 tr 1.07
C 0.048 0.32 0.68 0.321 19.45 tr 2.12
D 0.048 0.33 2.04 0.322 19.55 tr 6.34
E 0.054 0.28 0.36 0.315 18.76 0.09 1.14
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Fig. 2. Typical microstructures of sulfides.
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Fig. 3. Effect of Mn/S ratio on sulfide composition in 19%Cr-
0.32%S steels.
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Fig. 4. Anodic polarization curves in 0.1% NaCl at 303K.
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Fig. 5. Microstructures of corrosion pits at OmV vs SCE and after
potentiostatic polarization test in 0.1% NaCl at 303K.
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Fig. 6. Appearance of specimens after accelerated atmospheric
corrosion tests.
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Fig. 7. Effect of Mn/S ratio on the amount of H,S gas after
outgassing test.
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Fig. 8. Effect of sulfide compositions on hardness.
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Fig. 9. Effect of Mn/S ratio on drillability.
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