£43 % H8 M A b % H Vol43  No.8

2007 £ 8 B % 807—812 TT ACTA METALLURGICA SINICA Aug. 2007 pp.807-812

R S IERR EX] Fe-Mn & € JEMERERY R0 *

FHIT F 7 OXEE T B OB P
(M IR e Rl 5 TRE2Epe, AR 610065)
CR!
(BB AR SR ERESELEE, HIF 200240)

B F ELAE Fe-Mn §21E#ILEURMEE G-L (RTER, BRT R CEMEEHEERERNEM, #—5

HBRT Fe-Mn AGMEIERIA. RAEMENRESHHEEESE SEM MERHAL. XRD MEyiskma s ze
. EREW, Fe-Mn A& REBHLES Shockley R BISTIZENMN, REGLEMINT eSWZEHEILE, AENT
Shockley Rafs#%RE, MEERBIHER; AREEMEMT Shockley Rl 1, E—CRARET, BERETL
F=HEBTH Shockley RefiftEMBE, &SNHBERA.

X499 MEA4, Fe-Mn &4, Shockley Réefigh, EH/LE, FhamH
hEESEE TGI35.7 XHARIRE A XEHS  0412-1961(2007)08—0807—06

EFFECTS OF DEEP-COOLING AND TEMPERATURE ON
DAMPING CAPACITY OF Fe-Mn ALLOY

HUANG Shuke, LI Ning, WEN Yuhua, DING Sheng, TENG Jin
School of Manufacturing Science and Engineering, Sichuan University, Chengdu 610065

XU Yonggang
State Key Laboratory of Mechanical System and Vibration, Shanghai Jiao Tong University, Shanghai 200240

Correspondent: LI Ning, professor, Tel: (028)85408827, E-mail: lining-scu@163.com
Supported by Key Project of Ministry of Education of China (No.107093) and Program for New Century

Ezcellent Talents, Ministry of Education of China (No.NCET-06-0798)
Manuscript received 2006-12-04, in revised form 2007-03-30

ABSTRACT In order to disclose the high damping mechanism of Fe-Mn alloy, the effects of deep—
cooling and temperature on damping capacity were studied by measuring stacking fault probability and
using G-L dislocation model. The damping capacity was measured using reversal torsion pendulum.
The stacking fault probabilities and volume fraction of e—martensite were determined using XRD -and
the microstructure was observed using SEM. The results indicated that the high damping mechanism
is resulting from the movement of Shockley partial dislocations. Because deep—cooling increases the
stacking fault probability in y—austenite and e—martensite, the number of Shockley partial dislocations
also increases and the damping capacity of Fe-Mn alloy is improved. Temperature rising can decrease
the unpinning stress between Shockley partial dislocation and weak pinning points, therefore, with
increasing the temperature, the number of unpinning Shockley partial dislocations increases and the
damping capacity of Fe-Mn alloy is improved at a certain strain amplitude.
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Fig.2 Variations of damping capacity (6) with torsional
strain amplitude (ymax) of the Fe-19.35Mn alloys
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Table 1 Stacking fault probabilities in y—austenite calculated by peak—shift method (Eq.(6) and Eq.(7))

Sample hkl 26 a 2090 (26200-26111)—(269,0—26%, ;) o
deg 10710 m deg deg 102
Water—cooling 200 50.659 3.6 50.673 -0.129 2.43
111 43.620 43.505
Deep—cooling 200 50.728 3.6 50.673 -0.140 2.63
111 43.700 43.505
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Table 2 Stacking fault probabilities in e—martensite calculated by peak-broad method (Eq.(3)—
Eq.(5)) and its volume fractions
Sample hkl 20 Bl/z D.g dio1 doo2 3a+p Volume fraction of
deg rad 10710 m 1070, 10710 m 10-3 e—martensite, %
Water—cooling 101 46.935 0.008081 195.360 1.9342 2.0456 5.82 93
100 41.079 0.006877 224.870
Deep—cooling 101 46.873 0.008461 186.520 1.9367 2.0439 6.23 94
100 41.020 0.007173 215.549
C C.
b = ——exp(———) (8)
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Fig.5 Variations of damping capacity with temperature for
Fe-19.35Mn alloys (Ymax=5x10"%)
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Table 3 Cy, C2 and critial strain amplitude ~/,,, of Fe—
19.35Mn alloy at different temperatures

(107%)

Temperature Water—cooling Deep—cooling
(¢ Cq C2 ’7:na.x Cy Cs '7xlnax
25 237 802 180 290 7.80 1.87
50 285 800 1.65 293 6.90 1.68
100 279 719 160 3.02 647 1.56
140 286 6.94 1.52 3.06 6.32 1.57
170 3.05 7.00 147 3.13 6.03 1.53
200 296 690 149 3.14 5.71 1.45
230 291 6.75 141 3.17 5.43 1.43
250 261 6.93 143 3.29 543 1.41
280 287 6.78 138 3.24 539 140
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