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ABSTRACT

Effect of Co content on the microstructure and damping capacity of Fe-23%Mn-X%Co alloy was
studied. The volume fraction of e martensite of the alloy was increased with increasing Co content.
The hardness was increased with lowering cooling temperature and increasing Co content in Fe-23%
Mn-X%Co alloy, which is ascribed to the increase in & martensite content. The damping capacity of
Fe-23%Mn-X%Co alloy was linearly increased with increasing the strain amplitude, and was con-
stant regardless of Co content at the same volume fractions of € martensite when the low strain amplhi-
tudes (1~3 x107%) were applied, while the damping capacity with large strain amplitudes (4 ~6 X
107*) became higher with increasing Co content at all valume fractions of &.
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Table 1. Chemical composition of Fe-23%Mn-X
%Co alloys

Chemical Composition (wt.% )
Alloy

Mn Co C Fe

Fe-23%Mn 23.3 - 0.015  bal.
Fe-23%Mn-1%Co 23.1 1.23 0.011 bal
Fe-23%Mn-2%Co 23.4 2.30 0.018 bal
Fe-23%Mn-3%Co 234 3.49 0.011 bal.
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Fig. 1. Schematic illustraion showing a damping
measuring apparatus and dimension of its
specimen (in mm).
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Fig. 2. Variation of austenite grain size with solu-
tion treatment time at 1100°C in Fe-23%
Mn-X%Co alloys.
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. 4. Variation of volume fraction of & martensite
with Co content in Fe-23%Mn-X%Co
alloys.

3. Optical micrographs of the Fe-23%Mn-X%Co alloys subjected to water quenching after solution treat
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Fig. 5. Variation of Vickers hardness with(a) Co
content and with(b) volume fraction of ¢
martensite in Fe~23%Mn-X %Co alloys.
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Fig. 6. Variation of damping capacity with strain
amplitude in Fe-23%Mn-X%Co alloys sub-
jected to (a) water quenching(15C) and
(b) subzero treatment at ~196C.
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Fig. 7. Variation of damping capacity of Fe-23%Mn
-X%Co alloys, measured at (a) 1x1074 3x
107* and (b) 4x107% 6x10* strain ampli-
tude, with volume fraction of & martensite.
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Fig. 9. Optical micrographs of Fe-23%Mn-X%Co alloys before and after 2% and 4% tensile deformations at

room temperature.
(a) undeformed Fe-23% Mn alloy

(b) 2% deformed Fe-23%Mn alloy

(c) 4% deformed Fe-23%Mn alloy (d) undeformed Fe-23% Mn-3%Co alloy
(e) 2% deformed Fe-23%Mn-3%Co alloy (f) 4% deformed Fe-23%Mn-3%Co allos
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Fig. 10. Average Width of ¢ martensite plate as a
function of tensile deformation in Fe-23%
Mn and Fe-23%Mn-3%Co alloys.

.d E

Fe-23%Mn 359 uldZzZ Aegasol v
e Co H7he] JFE AR et e HE
< AU
1. Fe-23%Mn-X%Co ¥314, Co o] F7}

ol Wl e af2RIAlE FoEgo] FrhEt

t}.

2. 8AsiMze] ¥ 9@ £ -196Co & ¥
Fe-23%Mn-X%Co 359 Zzv Co Ho]
FETE FNRIEe, oA FE ¢ vlEEIA}
o|E RIE-&o| F7to 7|,

3. &AsxE & 4 9 9 -196Co AEA=
Ael§t Fe-23%Mn-X%Co #39 HE7als
< IERFE vt Frlshe HEEY °]
gy A4 E4e Jehidlen, 2e IE

FEAA Co o] BETE A5l nﬁ&‘:}-

4. Fe-23%Mn-X%Co #&FA ¢ mlZ2"IAlo|E
FIHEE wE WFAH5E AN A, AY
Z HEE(ena=1~3x10"oME BUSF ¢
2 gIAlo|E RojE-&oA Co okl A glo]

ot2 Ao Edtg o] Agd4se mAe Co

#ohe) o

ﬂ%‘ﬂ%%-%“ﬂﬁq Jeh DRE WYE
(6 nn=a~6X 10"l M= SY ¢ shzuixlo]
E%ﬂr&%ﬂcoﬂ%ﬂ%%$%%§%ﬂ%
o] &34},

x 7

o] AP= 19949 E A G HYAHdEATH
A (KOSEF 941-0800-010-2) 2] A7u|2 35
dom, ol Z& e =¥yt 181 o] =&
& ket B dE 2AE oprx) e A%
(AN RAE g AR He AL
Hh= vrddch

=

1. AF<, HEF sy dINIEH A
0574373, 1992 124 10

2. C. S. Choi, M. E. Lee, S. H. Baik, Y. C. Son,
J. C. Kim, J. H. Jun and Y. S. Ko : US.A.
Pat. No. 5290372, Mar. 1 (1994)

3. C. S. Choy, S. H. Baik and J. D. Kim : Jpn.
Pat. No. 2036558, Mar. 28 (1996)

4. HFe, AHEF, Wy dIRIEFH A
1070445, 19963 114 4¢

5. Y. K. Lee, J. H. Jun and C. S. Choi : Scripta
Mater., 35 (1996) 825

6. A5, °lF=R, AFTe ! NIILAYA, 33
(1995) 1600

7. A%, 9T, HEFe @ dEISYsA, 9
(1996) 112

8. AFE, old=, HEFE @ ugw
(1995) 1399

9. P. C. J. Gallagher : Metall. Trans., 1 (1970)
2429
WEE: FHEAGAER,
(1997)

5337], 34

d A g,



11. B. D. Cullity : “Elements of X-ray Diffrac-
tion”, Addison-Wesley Press, (1978) 472

12. J. Burke and D. W. Harvey : J. Iron Steel
Inst., 208 (1970) 779

13. B. L. Averbach and M. Cohen : Trans. Met.

BURIRE eIt 104, 25% 1997/ 217

Soc. AIME, 176 (1948) 401
14. K. Kawahara, N. Sakuma and Y.
Nishizaki ; J. Jpn. Inst. Met., 57 (1993) 1089
15. 1. G. Ritchine and Z-L.. Pan : Metall. Trans.
A, 22A (1991) 607



