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Abstract 
 
Ti-Nb-Ta-Zr alloy system is promising for biomedical applications due its excellent 
biocompatibility. Achieving high superelastcity in this Ni-free biomedical alloy will 
widen its application for dental and spinal fixation implants. Here we investigates the 
effect of Nb, Ta and Zr alterations on the phase stability, cold deformation, and elastic 
strain recovery of new Ti-Nb-Ta-Zr alloys which were designed along the β/β+ω 
metastable phase boundary and produced by arc melting. β-phase was predominant in 
most alloys in the homogenized condition while stress induced martensitic transformation 
(SIM) were observed during/after cold deformation. Cyclic compression tests were 
carried out on the alloys and an outstanding combination of strength-elasticity properties 
was obtained with a relatively low strength of 250MPa for SIM transformation. Unique 
superelasticity in compression was observed in all the alloys which ranged from 2% - 
9.5% that increases with lowering β-phase stability. 
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