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Heating treatment effect on damping capacity of Tis.2Niso.s alloy

YANG Jun, LUO bing-hui, BAI Zhenghai
(Department of Materials Science and Engineering,

Central South University, Changsha 410083, China)

Abstract: The low-frequency damping capacities of T +50. 8% Ni( molar fraction) alloy were investigated under dif-
ferent heat-treating conditions by XRD, SEM and low frequency inverted torsion pendulum. The results show that
there is only damping peak of martensite transformation in solution treated specimen, and there are damping peak of
martensite transformation and R phase transformation in 400 C aged specimen. The damping peak of phase trans-
formation corresponds to the minimum of elastic modulus and varies inversely with frequency. In the aged specimen,
the internal friction of martensite phase or R phase are higher than that of parent phase( B2). The aged treatment
impedes martensite phase transformation. The damping peak at 200 K of the 400 C aged TiNi alloy moves to high
temperature with increment of frequency. The damping peak relating with the Ti3Nis particle can be interpreted by
unpinning process of pinned dislocation with G-L model. The unpinning process includes mechanical unpinning

process and thermally activation unpinning process.
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Fig.1 XRD patterns of different

heat-treated specimens
(a) —Solution treated specimen;
(b) —400 C, 1h aged specimen

after solution treated

2.2 PHJEMERE

Kl 2 7k Toise.2 Niiso.s 4 20 1ok [ 5 Ak 2 Ji5 4
A 0.5 Hz WP JE —I B i s —R S . i
Kl 2 IR, AR Tl th 4 A0 B il 2 #  f —
ANAFERE, FHRERESE- 2.5 CH pm IEH Q'



* 1562 -

HEA R

2005 4 10 H

fH24 0. 11, FBIEFEAE- 24.5 CH pa &R O 'ME
Sh0.099, Ff HL TR RN R iR Ik 2 A P AR I 38 X6 Y
BRI AR ME, P FE I RN O R AR AR AR A oK & T
TiNi &5 KA NFEL 40.03, T EEFHE A
FEZN 0.002, i ECARFH A FEEL @ H BEAH N FE—
MRS .

K 3 Fr7n A Tiw2 Nisos & & & [H ¥ AL f5
400 C, 1 h W2GAFHJE —if B v AR & — i,
AFE N 0.5 Hz. HIE 3 IE W, THER R th 2k #
B 3AWFEKE, e gt WREIED puv, pm
A pua, XT3 7 A - 66, 8.5 F126.5 C,
S [ A AEAE 23 ) A 0.029, 0. 113, 0.070; 7ER#
W, WFEEAN por, pafll pe, WEE S HIXNY
- 64, — 27.5 F116.5 'C, WHFEAH > 5K 0. 032,
0.067, 0.053. pui, puz, pci Al pea X AR & K H /)
1, szﬁnpczl—ﬁ?ﬁ%E&ﬁVfﬁ’;E(Bz —R)HRK, pui Al

0.20 o
0.16F ot 2
o E
- 10.1 2
_ o12f pe B ] :
& 0.08 L 2 o o Beafing |3 .
; go s ¢ o ! 2
J o— Cooling ﬂ -0.1 %
Ol {02 ®
X B Ry, ‘ g03
Tl0 =60 =0 200 60 100

B2 [ Ak B R Y FE —I R T A
O A — R
Fig.2 Internal friction —temperature and

relative modulus —temperature curves of

solution treated specimen

020 f=0.5Hz »— Heating 0.20
' .”u".-.:n»r.fr.'_.--w""» 9 o COO]ing 1885
52 "'l)-u.,, . g
0.16 . 3
( 0.10 é
_ ook 005 o
2
0.08} o3
L
a4
0.04F 00
-0.10

0 i L
-100 -60 —20 20 60 100

B3 RS 400 CHZE 1 hRFE
PR R 5 T AR XA B —i B
Fig.3 Internal friction —temperature and

relative modulus —temperature curves of
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Fig. 6 SEM images of Tiw.2Nisos alloy after

solution treated and age —treated at 20 C
(a) —Solution treated;
(b) —400 C, 1h, aged specimen;
(c) —400 C, 10 h, age —treated
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