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Effects of Al and Si Contents on Properties in Magnetic Stainless

Steels with High Corrosion Resistance
Tetsutomo Masuda, Akihiko Yanagitani, Akihiro Takata and Yoshikazu Tanaka

Synopsis:

Magnetic stainless steels have been used for magnetic core materials. Today’ s industries have demanded better

corrosion resistance materials without the deterioration of magnetic properties.

Effects of Al and Si contents in 18 mass% Cr grade magnetic stainless steels on electro magnetic properties,

corrosion resistance and drillability were investigated. Consequently, new grade of magnetic stainless steel for

magnetic core materials was developed. This has better corrosion resistance and good drillability without Pb and S.

In this study, it was found that addition of more than 1 mass% Al improved crevice corrosion and addition of under

2 mass% Al improved drillability of this magnetic stainless steel.
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Table 1. Chemical compositions.
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Fig.1. Effects of Al'and Si contents on the resistivity of Fe—18Cr-
2Mo steel.
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Fig.2. Effect of Al content on magnetic properties of 18Cr-2Mo
steel.
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Fig.3. Effect of Al content on crevice corrosion rate of 18Cr-2Mo
steel (Weight loss) .
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Fig.4. Effect of Al content on crevice corrosion of 18Cr-2Mo steel (Surface appearance) .
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Fig.b. Effect of Al content on pitting potential of 18Cr-2Mo steel.
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Fig.6. Effect of Si content on pitting potential of 18Cr-2Mo-1Al
steel.
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Fig.7. Effects of Al and Si contents on hardness of 18Cr-2Mo
steel.
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Table 2. Chemical compositions.
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Fig.8. Effects of Al and Si contents on drillability of 18Cr-2Mo
steel.
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No. C Si Cr Mo Al N

1 0.005 0.15 17.87 1.92 1.960 0.0044

2 0.004 0.15 19.84 1.94 1.920 0.0037

3 0.005 0.18 17.76 3.03 1.970 0.0046

4 0.006 1.01 17.88 1.92 1.990 0.0045

Table 3. Properties of magnetic stainless steels.
Resistivity Pitting Potential HRB Drilling time By, He

No. u Q- m mV s T A/m
1 0.97 362 87 12.7 1.05 87.5
2 0.98 427 89 14.4 1.01 103.5
3 1.00 448 90 16.8 1.01 119.4
4 1.07 408 93 231 1.00 135.3
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