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Effect of Solution Treatment on the Microstructure
and Damping Capacity of Fe-17%Mn Alloy

Young-Kook Lee, Joong-Hwan Jun and Chong-Sool Choi

Department of Metallurgical Engineering, Yonsei University, Seoul, 120-749

ABSTRACT

Austenite(y) grain size, ¢ martensite volume fraction and damping capacity of Fe~17%Mn alloy
have been investigated as a function of solution treatment temperature of 6007C to 11007C. With
increasing the solution temperature, y grain size, ¢ martensite content and damping capacity are
increased, while the hardness is decreased. When y grains are small, ¢ plates grow in only one
direction in each y grain. However, if the y grains are large in accordance with high solution treating
temperature, several ¢ variants with different orientations are formed and intersected each other in
each y grain. In spite of small £ martensite content, the damping capacity of the specimen which was
annealed at 700, followed by subzero treatment at -196T, is almost equal to that of the specimen
annealed at 1000 and subsequently quenched to room temperature. From this result it is suggested
that the damping capacity of Fe~17%Mn alloy having fine y grains is mainly attributed to the
movement of y/¢ interface without the operation of other damping sources such as ¢/¢ boundaries and

stacking faults in ¢ reported previously.
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Fig. 1 Relation between solution treatment
temperature and austenite grain size
(holding time is 30min.)
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Fig. 2 Variation of £ martensite volume fraction
with solution treatment temperature
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Photo 1 Variation of £ martensite morpholoy
with solution treatment temperature in
Fe-17%Mn alloy. Annealed at (a)700C
and (b)1000%C for 30min. after 60%
cold rolling.
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solution treatment temperature
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Fig. 4 Variation of the damping capacity with
solution treatment temperature. The
damping capacity was measured at 6x10%
maximum strain using cantilever
apparatus

ZRIALO|E g vlEsle F713E & 4 sk
a2 Fig. 49 23+ LAHUo|E 249 =77}
A2 & el AFRHFolnE BYe 2F
Y 2710lA & nl2lAlo|E FE-E9] FEE AV
g7l k. o]& Y8 700TAA £ABHAEF A
HE F2 ol3te] o] LxolA A3l ¢ v}
ZEAlo|E A RS Z7HA .

Fig. 5 AW¥Az 2% ©& ¢ nl2glilolE 4
&7 Ao WiE B Fo gl 20l e
nl2dAlo|E AHEgo] & 8vol %AW Ao] -196T
of Azl 23, F 17vol %2 SVt ¢
F ok ¥, Axe JPAPLesr) BEFE
% F7ree A U et ol BUE
Q2HOlE AHY FA7]0A £ vlZHIAO|E AR
&9 F7tel uel A =7t F7eche A 9Jnlii

Fig. 6& 700ToA &AMz 2ig F, 4L ol3t
o] oje] 2ol A ]ete] £ vtZRIAO|E FEE

@ e —————— 107
f\c\ 35 | —u— hardness 106
< B —o—£t% o
g 30 - : 4108 §
S
% 25]. ® o4 =)
o ol 1 8
g »f - ¢
@ L 4103 B
£ s 0—“0\' <
3 - =
5 i AN 1102 G
g 1L 2
i e X
w o Jin 8
B [
0 i . 1 A 1 PO | ' 1 N 100
200 -150  -100 50 0 50
Cooling temperature (°C)

Fig. 5 Variation of ¢ martensite volume fraction
and Rockwell hardness with the cooling
temperature after solution treatment at
700 for 30min.
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temperatures after solution treatment at
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