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Effects of Alloying Elements(C, Si) and Hot-Rolling on Damping Capac-
ity and Mechanical Properties of Fe-17%Mn Alloys

J.C.Kim, D.W.Han, J.H.Back, T.H.Kim, S.H.Baik, and Y.K.Lee*
Research Institute of Measuring Technology, Woojin Inc., Kyungki 445-813, Korea
*Department of Metallurgical Engineering, Yonsei University, Seoul 120-749, Korea

Abstract In this study, the effects of C and Si on damping capacity and mechanical properties of as-cast and as-
rolled Fe-17%Mn alloys were investigated as a basic study for the purpose of the commercialization of the alloy.
The M, temperature of y — £ martensitic transformation in Fe-17%Mn alloy was decreased with increasing C and
Si contents, resulting in the less volume fraction of e martensite. The damping capacity was also decreased with
increasing alloying content because of less £ amount and the reduction in mobility of the damping sources such
as the stacking fault boundaries and y/ ¢ interfaces due to the pinning effect by alloying elements. The mechan-
ical properties of as-rolled alloys were superior to those of as-cast alloys probably because of finer ygrains, larger
amount of £ martensite, and chemical homogeneity.
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Table 1. Chemical composition of the alloys used
Chemical Composition (wt%)
Alloy No. -

C Si Mn P S Fe
C2Si0 0.01 - 17.7 | 0.02 | 0.01 | bal
C2Si5 0.02 | 049 | 17.6 | 0.01 | 0.01 | bal
C8Si0 0.08 - 176 | 0.02 { 0.01 | bal
C8Si5 0.09 | 0.46 | 17.5 | 0.02 | 0.02 | bal
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Fig. 1. Schematic diagram of damping measuring
apparatus and dimension of its specime.
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Fig. 3. Variation of transformation temperature and
volume fraction of each phase with C content in Fe-
17%Mn alloy.
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Fig. 4. Variation of specific damping capacity and volume
fraction of ¢ phase with C content in Fe-17%Mn alloy.
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Fig. 5. Microstructures of as-cast and as-rolled Fe-
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Fig. 6. Variation of transformation temperature and
volume fraction of each phase with Si content in Fe-
17%Mn-0.02%C alloy.
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Fig. 9. Variation of mechnical properties with C and Si
contents in Fe-17%Mn alloy.
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