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RESUMEN

La transformacion martensitica (TM), en ciertas aleaciones, da lugar al efecto de memoria de forma (EMF).
El EMF es la capacidad del material de recobrar su forma inicial cuando es sometido a un tratamiento
térmico adecuado. El disefio de microsistemas basados en EMF requiere conocer la influencia de la
microestructura y de la dimensionalidad en la TM [1]. Se crecieron laminas delgadas de Cu-Al-Ni por
pulverizacion catddica sobre sustratos de Al.O; (001) a diferentes temperaturas de sustrato (Ts) para
evaluar el efecto del tamafio de grano y de la dimensionalidad de las laminas sobre la TM. Las laminas
delgadas se fabricaron creciendo una lamina de sacrificio de Fe a Ts = 450 °C, y sobre ella la lamina
delgada de Cu-Al-Ni. Se utiliz6 un blanco de Cu-27,35 at.% Al-5,45 at.% Ni con una temperatura nominal
de inicio de transformacion (Ms) de -23 °C a Ts de 230 °C, 260 °C, 290 °C y 320 °C durante 60 minutos. Las
laminas delgadas fueron despegadas del sustrato mediante disolucién anddica del Fe a -50 mV vs (Ag/AgCl
sat.) en H3sBO3 0,5 M. Por difraccion de rayos X se detecto fase S y fase y en todas las ldminas delgadas; por
microscopia electrénica de transmision se observo que el tamafio medio de grano aumenta desde 105 nm
hasta 165 nm cuando la Ts se incrementa desde 230 °C a 320 °C y por mediciones de resistividad en funcion
de temperatura se hallé que todas las laminas delgadas presentan TM y que la Ms y la histéresis aumentan
al incrementar Ts.

ABSTRACT

Shape memory effect (SME) is usually associated with martensitic transformations (MT). The SME is the
material's ability to recover its original shape when the sample is subjected to an appropriate heat
treatment. The design of SME-based microsystems requires to know the influence on the MT of the
microstructure and the dimensionality of the samples [1]. In this work, Cu-Al-Ni thin films were grown by
magnetron sputtering on Al,O3 (001) substrates at different substrate temperatures (Ts): 230 °C, 260 °C, 290
°C and 320 °C. The target used in the sputtering process has Cu-27.35 at.% Al-5.45 at.% Ni, which
corresponds to a bulk martensite start temperature (Ms) of -23 °C. A Fe buffer layer was used in order to
obtain free standing Cu-Al-Ni thin films. The thin films were peeled off from the substrate by anodic
dissolution of the iron in 0.5M H3BOQOs. The influence of the grain size and dimensionality of the thin films on
the MT was analyzed. f phase and y phase were detected in all the thin films by X-ray diffraction and by
transmission electron microscopy. The average grain size was found to increase from 105 nm to 165 nm
when the Ts is increased. The Ms was determined from resistivity vs temperature measurements. It was found
that all the thin films show MT and the Ms and hysteresis increase with increasing Ts.
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