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ABSTRACT

Effects of carbon and Ti on damping capacity are investigated in an Fe-17%Mn alloy. The
suppressive force of carbon against y—¢ transformation increases linearly with an increase in its
content, lowering Ms temperature and volume fraction of £ martensite. Carbon deteriorates damping
capacity by reducing the interfacial area of damping sources and mobility of the boundaries
contributing to anelastic deformation. The reduction in damping capacity is accelerated when carbon-
containing alloy is aged at higher temperatures above room temperature. The effect of Ti on damping
capacity is found to be benificial in carbon-containing alloy, which is attributed to the depletion of
carbon solute due to the formation of TiC.
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Table 1. Chemical composition of the alloys used.

Alloy Chemical Composition (wt%)

No. Mn C Ti Fe
Alloy 1 | 17.68 0.02 - bal.
Alloy 2 | 17.84 0.10 - bal.
Alloy 3 | 17.86 0.20 - bal.
Alloy4 | 17.32 0.28 - bal.
Alloy 5 | 17.88 0.20 0.43 bal.
Alloy6 | 17.81 0.21 0.82 bal.
Alloy 7 | 17.56 0.21 1.31 bal.
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Fig. 1 Variation of transformation temperatures
with carbon content in water-quenched
Fe-17%Mn-X%C alloy.
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Fig. 2 Variation of amount of each phase with
carbon content in water-quenched
Fe-17%Mn-X%C alloy.
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Fig. 3 Variation of specific damping capacity with
carbon content in water-quenched Fe-
17%Mn-X%C alloy.
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Fig. 4 Variation of specific damping capacity with
aging time at 40C in Fe-17%Mn-X%C

alloy.
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Fig. 5. Variation of specific damping capacity with
aging time at 60T in Fe-17%Mn-X%C
alloy.
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Fig. 6 Variation of specific damping capacity with
aging time at 80T in Fe-17%Mn-X%C
alloy.
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Fig. 7 Variation of decreasing rate of specific
damping capacity with carbon content at
40T in Fe-17%Mn-X%C alloy.
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Fig. 8 Variation of decreasing rate of specific
damping capacity with carbon content at
60T in Fe-17%Mn-X%C alloy.
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Fig. 9 Variation of decreasing rate of specific
damping capacity with carbon content at
80T in Fe-17%Mn-X%C alloy.
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Fig. 10 Effects of carbon content on Vd, Ad and
Cs in Fe-17%Mn-X%C alloy.
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Fig. 11 Variation of transformation temperature

with Ti content in water-quenched Fe-
17%Mn-0.2%C alloy.
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Fig. 12 Variation of amount of each phase with
Ti content in water-quenched Fe-
17%Mn—0.2%C alloy.
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Photo 1 Transmission electron micrographs of
Fe-17%Mn-X%C-Y%Ti alloy.
a) Fe-17%Mn-0.2%C alloy
b) Fe-17%Mn~0.2%C-0.8%Ti alloy
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Fig. 14 Variation of specific damping capacity
with aging time at 80C in Fe-17%Mn~
X%C-Y%Ti alloy.
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