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ABSTRACT

We have reported that an Fe-17wt%Mn alloy exhibits the highest damping capacity in the Fe-Mn bi-
nary system. In the present work, the effects of copper content on the damping capacity, atmospheric cor-
rosion and mechanical properties were studied. The damping capacities were measured at room tempera-
ture for the air cooled Fe-17wt%Mn alloy having copper content from 0.1wt% to 1.1wt%. The damping
capacity of the Fe-17wt%Mn alloy was decreased with increasing copper content.

However, the addition of Copper was found to improve mechanical properties and atmospheric corro-

sion resistance. These mechanical properties were attributed to the formation of stress-induced martensite
during tensile test.
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Table 1. Chemical composition and transforma-
tion temperatures of the alloys used.

Chemical Composition Transformation
(wt%) Temperature(C)

Mn Cu C M, A, A
Alloy1(17.21} 0.12 | 0.01 | 150 | 205 | 225
Alloy2|16.96 | 0.31 | 0.02 | 142 | 205 | 222
Alloy 3| 16.93 | 0.50 | 0.02 | 136 | 212 | 233
Alloy 4 | 17.40 | 0.69 | 0.01 | 130 | 186 | 207
Alloy 5(17.24 | 0.89 | 0.02 | 122 | 182 | 202
Alloy 6 [ 17.30 | 1.10 | 0.02 | 100 | 172 | 197
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Fig. 1 Schematic diagram of damping measuri-
ng apparatus and dimension of its speci-
men(in mm)
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Photo. 1 Microstructures of the air-cooled
alloys.
(a) alloy 1 (b) alloy 3 (c¢) alloy 6
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Fig. 2 X—ray diffraction patterns of the alloys
air—cooled from 1,050°C
(a) alloy 1 (b) alloy 3 (c) alloy 6

* Gamma
© Epaiton

o Alpha

a0

-]
o

Amount of each phase (%)
’y
o

20

[ 0.2 0.4 0.6 o8 1 1.2

Cu (wt%)

Fig. 3 Variation in volume fraction of each
phase with Cu content in Fe-17wt%Mn
~X%Cu alloys.
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Fig. 4 Variation in specific damping capacity
with Cu content in Fe-17wt%Mn-X%
Cu axlloys subjected air cooling
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Fig. 5 Variation in sbecific damping capacity
with strain in Fe-17wt%Mn-X%Cu all-
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Fig. 6 Relation between tensile strength, elon- -
gation and Cu content in Fe-17wt%Mn-

X %Cu alloys.
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Fig. 7 Variation of applied potential and cur-

rent density with Cu content in Fe-17wt
%Mn-X%Cu alloys.
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Fig. 8 Vairation of corrosion rate with Cu con-
tent for the various immersion times in
Fe-17wt%Mn-X%Cu alloys.
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Fig. 9 Comparison of corrosion rates in Fe-
17wt %Mn-1.1wt%Cu alloy and other
alloys.
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