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Abstract

Titanium and its alloys are the preferred metallic material nowadays for
biomedical prosthesis for bone substitution. The alloys more extensively
used nowadays for these purposes are Ti6Al4V and pure Ti, depending
on the type of prosthesis or implants, although other alloys like Ti6AI7Nb
are also used. Extensive investigation is followed in the development of
beta alloys and the use of porous materials or surfaces to reduce the
elastic modulus. In this study, the Molybdenum is introduced because of
its B-stabilizing character that modifies the microstructure of titanium
from a to a+B, creating a graded composition and microstructure. Varying
the thermochemical conditions (temperature, time atmosphere, activator
agent) it is possible to change the depth of the layer and its characteristics.
The study Is carried out on Ti samples produced by powder metallurgy
(PM Ti) due to the potential of this technique to reduce the cost of the Ti
components. Both sintered and green samples are used as substrates to
compare the layers obtained by different methods and to understand the
Influencing parameters to achieve reproducible surfaces. As a result an
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Motivation
Titanium as biomaterial i1
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High corrosion resistance
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Good mechanical properties Maintaining these: Lower Young modulus

Biocompatibility Osseointegration

l In order to improve these:
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open porosity Is formed at the surface in addition to the compositional Ti 'I' ?Mo Nb, V)
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Experimental details
Materials Processing by POWDER METALLURGY 3l
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Results

SEM microstructures and EDS of samples modified by Mo

Modified Green substrates
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Summary

Different surfaces (green and sintered) modified by three coating deposition
techniques have been characterized, showing a diffusion area of between 40 um and
85 um with clear microstructural changes. In the case of Ti substrates, the diffusion
of Mo inwards, forms a gradient layer of a+ microstructure, with higher amount of
Mo content on the surface. The activator used does not provide improvements on the
surface. However, in the case of Ti64alloy, the presence of activator compound
provides an interesting porous surface besides a Mo layer.

Modified Sintered substrates
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Work In progress 2
- Microindentation tests to determine the hardness and the elastic E | . 1
m Od U I US . G A (S;;::;egozli?;t;strate Mo
- Corrosion, wear and tribocorrosion experiments to have a deeper
knowledge of the new modified samples. o Jt
- Same procedure with niobium element as a diffuser, as well as with 3 S| G st acited o
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