
Corresponding author:
Rui Martins FWIS / FZD rmsm@fct.unl.pt

Member of the Leibniz-Association
www.fzd.de

ROBL-CRG at 

Texture development and phase transformation behaviour 
of sputtered Shape Memory Alloy Ni-Ti films

R.M.S. Martins 1,3, N. Schell 2, R.J.C. Silva 3, L. Pereira 3, K. K. Mahesh 3, F.M. Braz Fernandes 3 

1 Forschungszentrum Dresden-Rossendorf, P.O. Box 510119, 01314 Dresden, Germany
2 GKSS Research Center Geesthacht, Max-Planck-Str. 1, 21502 Geesthacht, Germany 

3 CENIMAT/I3N, Campus da FCT/UNL, 2829-516 Monte de Caparica, Portugal

Abstract: Ni-Ti SMA films are attractive materials for microfabrication and integration in micro-miniature systems composed of mechanical elements, actuators, sensors and 

electronics made on one chip. However, there are still important issues unresolved like formation of film texture and its control as well as substrate effects. It is essential to 

identify and control their preferential orientation since it is a crucial factor in determining the shape memory behaviour. Widening the scope of previous experiments concerning 

the influence of the deposition parameters on the Ni-Ti films structure [1-4], the incorporation of a TiN intermediate layer was tested [5]. Here, it is established a clear 

relationship between the TiN substrates and Ni-Ti texture development (B2 phase) and it is shown that the distinct crystallographic orientations of the Ni-Ti films influence their 

phase transformation behaviour. The influence of a substrate bias voltage on the preferential orientation of the B2 phase and transformation temperatures is as well revealed. 
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• The magnetron-sputtering chamber installed at ROBL proves to be a very efficient 

instrument to follow in situ the evolution of the structure of the Ni-Ti growing film. 

• A TiN buffer layer is a promising tool concerning the manipulation of the 

crystallographic orientations of Ni-Ti films (and an efficient diffusion barrier). 

• The preferential orientation of the sputtered Ni-Ti films is also influenced by the 

application of a substrate bias voltage. 

• The control of the energy of the bombarding ions is a tool for the manipulation of 

the transformation temperatures. 

• Films presenting the shape memory effect above RT have been produced. 
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