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The Effect of Si on the Damping Capacity of
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Abstract : This study investigated the effect of 3%Si on the damping capacity of Fe-27Mn-4Co-2Al
alloy. The internal friction was measured with a horizontal internal friction equipment in a vacuum of
10* torr using a specimen of (120x10x2) mm obtained from cold-rolled material. The degree of cold
rolling was made into four types. Martensite was formed with according to the specific direction and
surface relief. The amount of o' -martensite increased sharply as the degree of cold rolling increased.
However, the amount of e-martensite decreased after reaching the maximum value in a certain range of
cold rolling. internal friction was increased, and then decreased with an increasing of degree of cold
rolling. Internal friction increased, and then decreased with an increasing of degree of cold rolling. By
adding Si, the formation of & -martensite was promoted, but the o'-martensite was not affected. Internal
friction increased by adding Si. The increase of internal friction was strongly influenced by the amount
of e-martensite by cold rolling. Internal friction of cold rolled alloys were dominated by the o

-martensite.
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Table 1 Chemical composition of specimen (wt.%)

Alloys Cc P S Mn Co Al Si Fe

Fe-Mn-Co-AL  0.04 0.01 0.016 26.5 3.97 2.23 0.05 bal.

Fe-Mn-Co-Al-Si 0.04 0.03 0.018 27.5 4.10 2.18 3.15 bal.
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Fig. 1 Optical micrographs of alloys
(a) Fe-27Mn-4Co-2Al, (b) Fe-27Mn-4Co-2Al1-3Si

Fig. 2 Optical micrographs showing the effect of Si
in 28% cold rolled alloy

(a) Fe-27Mn-4Co-2Al, (b) Fe-27Mn-4Co-2Al-3Si
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Fig. 3 SEM micrographs showing the deformation
induced martensite in Fe-26Mn-4Co-2Al alloy
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Fig. 4 TEM micrograph showing the a' and ¢
cold rolled Fe-27Mn-4
Co-2Al alloy. (a) Bright field, (b) SADP and

indexing of SADP

-martensite in 13%

HE AL U F 5 ATk
<

N R I F I R SR ARY
= zAoz WEHE Aot T Rl

2 AAEE ntEEA
2 3A et olnf A
AEe v=d POlEﬂ ofd AR 27t w
A% FA FEbnhtO meba Yigde s A
AEE 2RI EY] AT EE AT
Fig. 45 13% Wi¢dsd =9 mAzza<s
FRAAAR G oz 2AFske] YEbA Ziolth (a)
=5 o 2 UERA Zlo] 3, (b)= S9S A|§ Aok
3 et 242 Yeiith o] A2 R H
BCT AATFZ9 o -ul2'IALo|ESLHCP AT
z9 e-ntERIAIEE BFE UFYS TP A

H5o] Qe A S 5 Uk

3.2 OJMI=={z}t Z2Sol
ggt

il
to
>
=
i)
-
m
N

R

EHA|AE

IS8 X| M253 M2%, 20214 4€ 35

0=



Fe—27Mn—4Co—2Al &32| Z

@® Fe-Mn-Co-Al
B Fe-Mn-Co-Al-Si

40

20

Volume fraction of austenite(%)

0 10 20 30 40 S0 60
Degree of cold rolling(%o)

Fig. 5 Effect of Si

austenite in cold rolled alloys
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Fig. 6 Effect of Si on the volume friction of o
-martensite in cold rolled alloys
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Fig. 7 Effect of Si on the volume friction of €

-martensite in cold rolled alloys
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Fig. 8 Effect of Si on the internal friction of cold
rolled Fe-27Mn-4Co-2Al alloys
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