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Formation of TiNi thin film
( RF magnetron sputtering )

Analysis of chemical composition
( X-ray fluorescence spectroscopy )

Dissolution of substrate
( 60% Nitric acid solution )

Analysis of crystallization temperature
( Differential scanning calorimeter )

Solution heat treatment
(973K 30min )
Aging
(773K 300min )

Analysis of transformation temperature
( Differential scanning calorimeter )

Fig.1 Fabrication process of TiNi thin film.
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Fig 2 Influence of substrate temperature during sputtering on TiNi thin
film composition. ( Ar pressure: 0.67Pa )
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Fig.3 Influence of Ar gas pressure during sputtering on TiNi film
composition. ( substrate temperature: 573K )
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Fig.4 Residual stress of TiNi thin film under various

sputtering conditions.
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Fig.5 Crystallization temperature of TiNi thin films under
various sputtering conditions.
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Fig.6 DSC result of Ti-53.1at.%Ni thin film after heat treatment.
M*: martensitic transformation temperature
A*: reverse martensitic transformation temperature
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Fig.7 Transformation temperature of TiNi thin films after
heat treatment.
M*: martensitic transformation temperature
A¥*: reverse martensitic transformation temperature
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Fig.8 Size and shape of TiNi thin film actuator.
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Fig.9 Schematic illustration of measurement system of shape
memory angle of TiNi thin film actuator.
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Fig. 10 Repeatability of shape memory angle of TiNi thin film actuator
after movement. ( electric power: 3.56W, pulse width: 1sec,

without load )
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Fig.11 Stability of transformation temperature of TiNi thin film
actuator after movement. (electric power: 1.3W, pulse width:
0.1sec, cycle: 2sec, load weight: 0.5g)

M*: martensitic transformation temperature
A*: reverse martensitic transformation temperature
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