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Table 1 Process parameters of deposition film

Pressure Pressure Voltage Current
/ Pa argon/ Pa 'V /A
113x107° 0.113 40 170
Crucible beam  Crucible beam Bias voltage Bias current
voltage/ V current/ A IV /A
1.8 0.5 20 4
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Fig. 1 SEM micrographs of samples after different heat-treatments
(a) —No heat-treatment; (b) —Sample heated at 460 ‘C for 10 min; (c¢) —Sample heated at 460 C for 30 min
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Fig. 3 Effects of heat-treatment on curves of

resistivity vs temperature of NiTi film
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(a) —No heat-treatment;
(b) —Sample heated at 460 ‘C for 10 min;
(¢) —Sample heated at 460 C for 30 min;
(d) —Sample heated at 500 ‘C for 30 min
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Fig.2 XRD patterns of film after different

(d)

heat treatments
(a) —Without heat treatment;
(b) —Sample heated at 460 ‘C for 10 min;
(¢) —Sample heated at 460 C for 30 min;
(d) —Sample heated at 500 C for 30 min
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Fig. 4 Effect of heat cycle on curve of

resistivity vs temperature of NiTi film
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Fig. 5 Thin film XRD patterns with
small angle (5°)

(a) —No heat-treatment sample;

(b) —Sample heated at 460 C for 30 min
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Effects of heat treatment and heat cycle on

transformation temperature and structure of

Nrr49. 12%Ti sputter-depositing film

QIU Ping-Shan, LI Dan, GUO Lrwei, HUANG Werxin, WANG Gursong
( College of Mechanical and Pow er Engineering, Harbin U niversity of Science and Technology,

Harbin 150080, P. R. China)

Abstract] The effects of heat treatment and heat cycle on the SM A thin film of Nr49. 12% T1i formed by hollow cathode deposite
y y P

(HCD) sputter-deposition on glass substrates were studied. The results show ed because the temperature on the substrate is sufficiently

high in the process of sputter-depositing film, the thin film is partly crystallized and its organization is the same as the parent phase.

A series of change in the film occurs after heat treatment. Within the definite limits, with increasing heat temperature and time, the

higher the heat temperature is and the longer the holding time is, the better the crystallizing result will be, and the bigger the crystal

size is, meanw hile the productions of R, M and Ni;Ti phase are accompanied, their transition points are increased. However, when

heat temperature is extremely high and holding time is extremely long, the quantity of each phase is reduced and their diffraction in-

tensity is decreased. The temperature of phase transition in thin film after heat cycle is changed. With increasing the number of heat

cycle, A, and A increase, M, decreases and ty keep unchangeable basically. And it is discovered that crystallization in the surface of

thin film is not so full as that of its inside after heat treatment.

[ Key words] shape memory alloy; NiTi thin film; heat treatment and heat cycle
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