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The Effect of grain size on the damping capacity
of Fe-26Mn-2Al alloy
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Abstract © The effect of grain size on the damping capacity of Fe 26Mn 2Al alloy studied in this paper has
been investigated after changmg the mucrostructire by cold rolling and changing grain size. Micro structures
in Fe 26Mn 2AI at room temperature consist of a large quantity of austenite and a small quantity of ¢ and a’
martengite. And ¢ and o’ martensite was increased by increasing the degree of cold rolling. The content of
deformation induced martensite was increased with increasing the degree of cold rolling.

Damping capacity was linearly increased with increasing ¢ martensite content, which suggests that stacking
farlts and ¢ martensite variant boundaries are the principle damping sources. With Increasing the grain size in
Fe 26Mn 2Al alloy, the damping capacity was increased due to Increasing the volume fraction of ¢ martensite
by decrement in stability of austenite phase With decreasing the grain size, the content of deformation
induced martensite was decreased and the damping capacity was decreased.
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Photo. 1 Optical micrographs of Fe-26Mn-2Al alloy with 70um grain size
(a) As solution treated, (b) After 19.1% cold rolling, (c) After 43% cold rolling
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Photo. 2 Optical micrographs of Fe-26Mn-2Al alloy with 105.58um grain size
(a) As solution treated, (b) After 26.3% cold rolling, (c) After 44.7% cold rolling

Photo. 3 Optical micrographs of Fe-26Mn-2Al alloy with 148.77um grain size
(@) As solution treated, (b) After 22.9% cold rolling, (c) After 44.9% cold rolling

ARY 27t 2 AR B9k A ARG E AFAAY 9T Ao 5, Y e2E
FH7) AAHE SZRACIE AHERY 37 H olERAS e L WA o’ % ¢ PhZEAL]
E7h 2 RS ¢ % e ole erHvelE 24 E7b 4B A4ER o o vlzEikelss

ez PgEst RobAn,  vhzdAllEe) wAY mE
A3 eoHvelE el o B A3A%e] 4 = 23 A9 43R
4@ 5 Qor, o A% A%e vzl W o4 44H0iT
o AW F2EA A8 GREOR BRI, WIS A e SANNYEY Ae DAY 27)

EH e RO
ol Jiang £9 7129 A3 Axge F AXNE  dAAM WAE e vlZElrjolES wAH FEE ¢
= AL ¢ A ufZ Ao EQ] W= oA o vlEEIALO|ET} A

- 117 -



Fe-26Mn-2A1 3+

o] AE 0] 717) Wil e ntEEAlolEe] ¥
o vlEEIAlo)|EQ] ok
Aok meby B AT
olelgt o ‘i—l e wlZEl HE«I e AsS

o

}o}ﬁii a 7-‘4
. 49 UrEhH 1:} Photo 4% Fe-26Mn-2Al
e AEE 4% Y7 s A5 vA
& Rﬂ_u Ao g el Aotk o
E3a S & S YA
e HlEEIAlO|ES] wWi}A
A A= EAsta A
Ak Wb B A= o 2 e vlE

dAlo| Eo] WE] AT T LAHUOlEA A&
Blle ol et 3 HElAFS YeRa

&% 2 5 gk

ENCPN
= M
—lm PN g

i 2 ox
@ o to B

o
-

>~
>
o
ut
N
N
OH

™

oz Rl
LR N
2 o

o vhEEAol 7}
vh2ElAlo| 2 o] Bl
s o4

!

D

100

—m— g martensite
—e—y austenite
80 —A— o' martensite

.\o

60

40

Volume fraction of each phase(%)

u
|
./ ®
20}
/A
0 4 1 1 1 1
0 10 20 30 40 50

Degree of cold rolling (%)

[u—

Fig. 1 Relationship between the volume fraction of
ecach phase and degree of cold rolling in

Fe-26Mn-2Al alloy with 70.1ym grain size
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Fig. 2 Relationship between the volume fraction of
each phase and degree of cold rolling in
Fe-26Mn-2Al alloy with 105.6um grain size
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Fig. 3 Relationship between the volume fraction
of each phase and degree of cold rolling
in Fe-26Mn-2Al alloy with 148.8um grain
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Fig. 4 Relationship between volume fraction of
martensite and degree of cold rolling in
Fe-26Mn-2Al alloys with different grain
size (Specimen A : 148.8um, Specimen B :

105.6pm, Specimen C : 70.1pm)

Photo. 4 TEM micrographs of o' martensite and ¢
martensite formed after 30%
Fe-26Mn-2Al alloy
(a) bright field image, (b) SADP of (a)
and index

strain 1n
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