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Effect of Sub—zero Treatment and N Addition
on the Damping Capacity of

Fe-Cr-Mn Alloy

Won Hui Lee

Department of Metallurgical Engineering,
Graduate School,

Pukyong National University

Abstract

The effect of sub zero treatment and nitrogen addition on the on the
damping capacity has been investigated after change the microstructure by
treating cold working, the sub-zero treatment after cold working,

manganese and nitrogen addition in Fe- 12Cr XMn alloy.



The results obtained from this study as follows:

Austenite phase was deformation induced transformed into martensite
and  with increasing the degree of cold work, volume fraction of €
martensite was increased.

Damping capacity showed the maximum value due to the obtained the
highest value of volume fraction of € martensite at degree of 30% cold
work and contents of 22% manganese.

With increasing the nitrogen contents, damping capacity decreased by
decreasing volume fraction of &€ martensite due to the increment in the
stability of austenite phase.

Volume fraction of € martensite increased by sub-zero treatment. so
that, damping capacity increased, the effect of sub zero treatment showed
the high value with increasing the degree of cold work. while, the effect of
sub-zero treatmenl was not in nitrogen addition specimens by increased
with increasing the stability of austenite phase.

With decreasing the temperature of sub zero treatment, damping capacity

increased due to the increment in the volume fraction of € martensite.
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Photo.4 TEM observation of 50% cold work
Fe-12Cr-22Mn alloy.
a) bright—field image
b) dark-image obtained using the (01 1) spot
c) selected area diffraction(SAD) pattern of
a), b) indices of SAD of c)
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Photob Dark—field 1image of 502 cold work
Fe-12Cr-22Mn-0.13N alloy.
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Fig.3 Internal friction of Fe-122Cr—X%Mn alloys

measured at room temperature as function of

cold work degree.

_22_



8

=)
°

3
°

8

8

P

A— 4

Volume fraction of each phase (%)
/.
.\

| 1 | 1 | 1

0 10 20 30 40 50 60
Cold work degree (%)

o

Fig.4 Volume fraction of a’, ¥ and & phase as
function of cold work degree of
Fe-12%Cr-12%Mn alloy.

_23_



sz Wkl s sheld w) e b el AHEE TARse] sheake
el vhebd Aotk e bl whep A3 7

s glizdl dbate], e npEdlAlolrie] AL spFevh Frkgte] w5

fach
r
-
2
i
N
2
-
o
.
-
e
>
hil
~J
-
OL\
ﬂ-r~

Aakchol sbesh o 80%7h Wi Rl Hoh s dehd § ghashs
Solg A% UEhhn AeS & ¢ fa, ol %S Figdel uehd
A grel Wskeh Wsw Awe dehin 4§ o 4 vk olo) waol
o' rhediAbelze] A AFEst A whek A8 Sohst ol
@e odefold £ vlmglatelE A A 9 o] ghasky] Algahiz AH RirelA
v AR T e s ¢ Ak

Fig. 5% 22069 Mn& #7h3 AnS 843 Hel ¥ 97 48 Fe 2

A w7 S Se u Qe el AARE Wk gl g uf

rJ

Ehd slolth sbEgel Fubgel whh ¢ swlvelEe] e wbe SEr i
ai Qe wete] & mhEdlAbel A e Mae] v g A: wEd F

sletry ThEarel 30%E WelMsl svl A48 Zolsta AL ¢ F Ak

ool wheke] o’ vheElxfelr zre] e shEae] Frbsh B MME F7t

Fig. 62 30%¢ Mne) #7718 A5 §A8 A § F2dM 7he d&

-ur'\
j‘;

Jehe WAFAS HAGAE W AL el AARE WeE 7HT el

_24W



100
— (X.'
—n—g
80 Cay
60 |

Volume fraction of each phase (%)

Cold work degree (%)
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Fig.7 Relationship between internal friction and the
volume fraction of i phase in
Fe-12%Cr—-12%Mn alloy.
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Fig.9 Relationship between internal friction and the

volume fraction of € phase n
Fe-12%Cr-30%Mn alloy.
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Fig.10 Effect of N on the internal friction of
Fe-12%Cr—-22%Mn alloy obtained after 50%

cold work at room temperature.
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Fig.11 Effect of N on the volume fraction of &

martensite phase formed n the
Fe-12%Cr-22%Mn obtained after 80% cold work at

the room temperature.
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Fig.12 Effect of subzero treatment on the
internal friction of Fe-12%Cr-22%Mn alloy

obtained after 50% cold work at room

temperature.
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Fig.13 Effect of subzero treatment on the
volume fraction of € phase n
Fe-122%Cr-222%Mn alloy obtained 50%

cold work at room temperature.
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Relationship between internal friction
and volume fraction of €& phase iIn
Fe-12Cr-22%Mn alloy with subzero treated at
-196C for 3hr, after 509 cold work.
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Fig.16 Effect of subzero treatment on volume
fraction of £ phase of the
Fe-12%Cr-222%Mn— X% alloys.

a) 50% cold work

b) subzero treatment at 5C for 2 weeks after
50% cold work

c) subzero treatment at -50C for 3hr, after
50% cold work

d) subzero treatment at -196C for 3hr, after
50% cold work
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