
 
 

 
 

  

PROPERTIES OPTIMISATION OF Ti-BASED BIOMATERIALS 

 BY STRUCTURAL DESIGN 

  

  Mariana Calin
1
*, Matthias Bönisch

1
, Stefan Pilz

1
, Supriya Bera

1
, 

 Annett Gebert
1
, Jürgen Eckert

2
 

  
1
  Leibniz Institute for Solid State and Materials Research Dresden (IFW Dresden), Institute for Complex 

Materials, Helmholtzstraße 20, D-01069 Dresden, Germany; e-mail: m.calin@ifw-dresden.de 
2
 Montanuniversität Leoben, Department Materials Physics, Jahnstraße 12, A-8700 Leoben, Austria 

  

  

Keywords: titanium alloys, beta-type structure, mechanical properties 

  

Abstract: Currently, titanium (Ti) and its alloys constitute the most favored implant metallic materials 

in the field of trauma and orthopedic surgery. However, despite the high rates of success of Ti-based 

implant materials, there still are serious problems of safety and long-term durability in the human 

body, resulting in repeat of surgical operations. Therefore, much research effort is dedicated to the 

development of new metastable Ti-based alloys with improved mechanical performance and 

biological compatibility.  

Ti-based alloys offer a wide range of adaptable structures for use in different medical applications, 

especially in orthopedics. In the focus of our studies are the Ti-Nb-based alloys with various 

metastable structures (β-type, martensitic, nanostructured, glassy), which are processed by 

controlled casting and/or severe plastic deformation as bulk material or by powder metallurgy as 

porous compacts [1, 2]. In the 

present paper we will show that 

by tailoring specific 

nanostructures (for example with 

bimodal grain-size distribution or 

ultrafine/nano-scaled grains with 

non-equilibrium grain boundaries) 

can produce unique combinations 

of properties, such as high 

strength and good ductility 

combined with high corrosion and 

wear resistance. 
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Stress strain curves and microstructures of β Ti-Nb alloys. 


