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Microhardness and Flexural Strength Behavior of TiMoZrxSi Biomaterial
Focused on HIP Prosthesis

C. Jiménez-Marcos, A.D. Rico-Cano, N.R. Florido-Suarez, J.C. Mirza-Rosca, P. Vizureanu”

Department of Mechanical Engineering, University of Las Palmas de Gran Canaria, Las Palmas de
Gran Canaria, Spain
*Department of Technologies and Equipment for Materials Processing, "Gheorghe Asachi*'Technical
University of lasi, lasi, Romania

julia.mirza@ulpgc.es

Introduction: Nowadays, due to the great weight borne by the hip and the problems caused by the
current biomaterials used, new alloys with a low modulus of elasticity and low cytotoxicity are being
researched and developed. It has therefore been decided to further investigate the possible biomedical
applications of T1 (73% Ti, 20% Mo, 7% Zr, 0% Si) and T2 (72% Ti, 20% Mo, 7% Zr, 1% Si) samples.
Experimental: To perform the three-point bending and microhardness tests, the specimens are
embedded in an epoxy resin cylinder, then cut into sheets for re-embedding and polished with silicon
carbide emery papers and 0.1 micrometer of alumina suspension [1]. Three-point bending test to find
the value of the modulus of elasticity of each specimen and the microhardness test with at least 5
indentations to calculate and express as Vickers hardness (HV) were performed [2].

Results: Once the techniques have been applied, it can be observed in the three-point bending test that
the value obtained for the modulus of elasticity of one of the three specimens tested in sample T1 is
much higher than that of the others, and the same occurs in sample T2, where the values of thetwo
specimens tested are very different from each other. Furthermore, the graphs of Vickers hardnessversus
scan length for both samples show widely dispersed maxima and minima, as the surfaces of the samples
show soft and hard areas and it is confirmed that the hardness increases the higher the applied load and
the higher the percentage of silicon.

Conclusions: Therefore, the values of the modulus of elasticity found for each sample are very
different from each other, making the results inconclusive. However, in the case of microhardness,
both samples perform well under the different loads applied, although sample T2 has a higher
resistance to deformation.
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