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Fig.1 XRD patterns of TiNi mixture powders after 0, 6,
14, 22 and 30 h high energy ball milling
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Fig.2 XRD patterns of TiNi mixture powder after 30 h high

energy ball milling
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Fig.3 BSE images of TiNi mixture powders after 6 h (a), 14 h (b), 22 h (c) and 30 h (d) high energy ball milling
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Table 1 Grain sizes of Ti-Ni powder mixtures with
different milling time (nm)

Time/h Ti(002) Ti(101) Ni(111) Ni(200) Ni (220)

0 234 242 299 226 159
6 199 174 245 186 149
14 216 164 192 161 99
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Fig.4 BSE image of TiNi powder after 30 h high energy
ball milling
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Fig.5 EDS spectrum of TiNi powder after 30 h high
energy ball milling in Fig.4
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Fig.6 XRD pattern of TiNi alloy after plasma sintering
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Fig.7 Microstructure of TiNi alloy after plasma sintering

RIAR R, DB R R B ER R, TR 2
A RURL S LR SRR o 176 T2 T AR R BH LR % B
(K Id BEPEASY, /D EREE A R IT G [RIAE, I E P9 R
BRI HIR G ARZ, B BN BTE 5. (AR
R THT RV GE PN BE R 5 2 S R BR S UOR o A AORE S AE
HUBK A e B 46 B B S RIS o R I L B Uk /) F) e
TR, 48 B ER P AR FRORE R Je RUREL P ~F 2410 B A AN £



+ 1796 -

WA ERMES TR

i 45 %

/ PE -
. &}.r‘j?jﬁ}(‘

1 i

B8 e iked)E TiNi 441 BSE
Fig.8 BSE image of TiNi alloy after plasma sintering
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Fig.9 EDS spectra of TiNi alloy after plasma sintering in Fig.8
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Characterization of TiNi Alloy Prepared by Spark Plasma Sintering

Ma Weigang®, Qi Huarong®, Feng Zhongxue®, Wang Xiaoqi', Shi Qingnan?, Yang Gang?, Chen Liangwei®
(1. Kunming University of Science and Technology, Kunming 650093, China)
(2. Kunming Metallurgical Research Institute, Kunming 650031, China)

Abstract: TiNi alloy powder of atomic ratio 1:1 was prepared by high energy ball milling process, and then sintered by plasma in
vacuum. The composition and microstructure of the TiNi alloy powder and TiNi sintered sample were characterize by XRD, EDS and
SEM, and the hardness of the sintered sample was also tested. The results show that the TiNi powder is amorphous after 22 h high
energy ball milling, the solid state reactions obviously take place and the new phases, such as TiNi and Ti3Nis, appear after 30 h high
energy ball milling. Phases of the sintered sample are TiNi, NisTiz, NisTi and Ti;Ni, its average grain size is about 2 um, and its average
Vickers hardness (HV) is up to 9000 MPa. After one year natural aging, its average Vickers hardness is down to 6800 MPa, which is
2~5 times higher than that of TiNi alloy prepared by the arc melting method.
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