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Dependence of Damping Capacity on Volume Fractions of Thermal and
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Abstract The changes in damping capacity with volume fractions of thermal and deformation-induced & marten-
sites were compared and analyzed in an Fe-23%Mn alloy. The volume fraction of thermal € martensite increased with
decreasing cooling temperature, whereas that of deformation-induced e martensite increased steeply up to 10% of
cold rolling and nearly saturated in further cold rolling. In the case of thermal € martensite, the damping capacity
increased linearly with the increase in € martensite content. For the deformation-induced & martensite, however, the
damping capacity increased continuously up to 70% of € martensite, over which it decreased suddenly. TEM micro-
structures showed that the deterioration of damping capacity above 70% of deformation-induced e martensite is
ascribed to the infroduction of perfect dislocations, which play a important role in inhibiting the movement of damping
sources such as stacking fault boundaries inside € martensite, ¢ martensite variant boundaries and e interfaces.
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Fig. 1. Schematic illustration of damping test assembly
and dimension of its specimen (in mm).

Table 1. Chemical composition and martensitic transformation temperatures (M, A, and A of Fe-23%Mn alloy

All Chemical composition (wt.%) Transformation temperature (°C)

o

Y Mn C Fe M, A, A
Fe-23%Mn 23.30 0.015 bal. 114 162 214
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Fig. 2. Optical microstructures of Fe-23%Mn alloy subject-
ed to cooling at various temperatures after solution
treatment : (a) 25°C, (b) 3°C and (c) -196°C.

Fe-23%Mn ¥59] 38Han|3 22 1zlelt), Wzl 9f
& A €4 e vi2RAelES] 39 ol9] {111}
HellA 3709 <112>WEe 2 F 12709 HAA
(variant)e] BAER, o] uf A {111}AAM A4
g el BAAL hte] e vl2dilE Edo|EE
TAE7] ol BEHHn|E e Fig. 20 Bo)
€ 37 ol Mz oE 49 UHE RE e vlE
dalolE ElolExte] BaETH19,20]. WALET B
o} A4E ¢ vlEHAR|E §fo] Z7sHA @A
F e PlEHRPR|E EYOlES] £k FIEhs AE &
IF 4 9lon, o WHLES] A3l WE e vi=
glrlolE §Hke] F717) o] EABHE & vlERAlOlE
Zo] F7Pt ofd LAHURE 7|x|el|A e Az
¥ ¢ PlERIALO|E Q] Bo] FAtsle] o]fojRg oJu]t
t}. webd, Fe-Mn 89 y(FCC)— eHCP) vl=&l
ARIE WEl= HEA videhy WS ¢ < ok
3, ¢ viERRO|E EEo|Er} WARBRE BRI W
Z8eje] 7L A& dAT & Aded ok BCC X
& 7HE o VERKRIER ¢ nlERRPIE SdolE
o] mMAPEHOA WA WR-3EE A5}A7)7] )
F2 WAEle e deiA drh21]. Fig. 3& 84
323 & = 3(3°C)FF Fe-23%Mn o] FahAx}

Fig. 3. Bright field TEM images of Fe-23%Mn alloy
subjected to cooling at 3°C after solution treatment,
showing (a) stacking faults in 7y austenite and (b) stacking
faults inside an € martensite plate.
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Fig. 4. Optical microstructures of Fe-23%Mn alloy sub-
jected to cold rolling after solution treatment : (a) 5% de-
formation, (b) 10% deformation and (c) 20% deformation.
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Fig. 5. Change in € martensite volume fractions with
cooling temperature and reduction in thickness for Fe-
23%Mn alloy.
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Fig. 8. Bright field TEM images of Fe-23%Mn alloy
subjected to cold rolling after solution treatment : (a) 10%
deformation and (b) 20% deformation.
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