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Abstract

Effects of Cr and Ni addition on damping capacity, mechanical property, and corrosion resistance of Fe-17%Mn martensitic alloy
have been studied. Martensite start temperature(M,) of the alloy decreases linearly with increasing Cr and Ni contents up to 15%.
The damping capacity decreases gradually from 27 to 22% in specific damping capacity(SDC) with increasing Cr and Ni contents
from zero to 10%, and decreases rapidly with further Cr and Ni content in Fe-17%Mn alloy. The tensile strength of the alloy main-
tains a level of 60 kgf/mm’ regardless of Cr content with an elongation of 20 to 25%. But, in case of Fe-17%Mn-x%Ni alloy, the
tensile strength decreased rapidly with the Ni content of above 10% because of austenite morphology. Immersion test in 5% NaCl
solution leads to the result that the corrosion resistance of the alloy becomes excellent above 10% Cr. From the above results, it is
concluded that the optimum Cr content to improve the mechanical property and corrosion resistance of the alloy in 5%NaCl solu-
tion with a lesser decrease in damping capacity is about 10%. In the case of 5% H,SO, condition, the Fe-17%Mn-10%Ni is an opti-

mum alloy.
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Chemical Composition (wt%)

Alloy No. - :

C Si Mn P S Cr Ni Fe

17Mn 0.017 0.48 183 0.02 0.01 - - bal.
5Cr 0.020 0.49 18.2 0.01 0.01 5.2 - bal.
10Cr 0.019 0.45 18.1 0.02 0.01 10.5 - bal.
15Cr 0.025 0.44 18.0 0.02 0.02 152 - bal.
5Ni 0.023 0.45 18.2 0.02 0.01 - 54 bal.
10Ni 0.016 0.47 17.9 0.01 0.01 - 9.5 bal.
15Ni 0.017 0.46 17.9 0.02 0.02 - 14.3 bal.
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Fig. 1. Variation of transformation temperature with Cr and Ni
contents in Fe-17%Mn alloy.
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Fig. 2. X-ray diffraction patterns of the Fe-17%Mn-x%Cr alloys.
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Fig. 3. X-ray diffraction patterns of the Fe-17%Mn-x%Ni alloys.
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Fig. 4. Variations of transformation temperature and volume frac-
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Fig. 6. Optical microstructures of the Fe-17%Mn-x%Cr-y%Ni alloys.
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Fig. 10. Variation of corrosion rate with Cr and Ni content in Fe-
17%Mn alloy after immersion test in 5%NaCl solution of
100°C.

Fig. 8. Variations of mechanical properties with Cr and Ni content
in Fe-17%Mn alloy.
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Fig. 12. Variation of corrosion rate with Cr and Ni contents in Fe-
17%Mn alloy after immersion test in 5%H,SO, solution.
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