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Introduction to Functionally Graded 
Materials (FGM)



Areas of applications for the three types of 
functionally graded materials



Functionally Graded Materials in Nature



Functionally Graded Materials in Nature



Applications

Artificial hip made of titanium A total knee replacement joint



Applications

Shoulder joint prosthesis
Hydroxyapatite-coated titanium root 
implant



Composition of orthopedic implant alloys



The most important issues for metallic implant materials 

• Osteolysis and aseptic loosening 

• Lack of bioactivity 

• Metallic ion releasing 

• Mismatch of the Young's modulus between bone (10–30 GPa) and metallic 
implant materials (110 GPa for Ti and 248 GPa for CoCrMo alloy) 



The mechanical properties of some natural 
and biomaterials



Physiochemical, mechanical and biological 
properties of HAp



Laser Sintering/melting System  



Tasks
Selection and characterization of the base materials 

Metallurgical, Mechanical and wear characterization of metal-

ceramic homogeneous composites 

Production of metal-ceramic homogeneous composites 

Processing of functionally graded components 

Characterization of functionally graded components 

Production of the reduced scale final component 

Papers and thesis writing. 



My Publications 

1-Preparation and Synthesis of Hydroxyapatite Bio-Ceramic 

From Hungarian Bio-Waste by Thermal Heat Treatment



2-Similar and Dissimilar Resistance Spot Welds of DP600 

and X8Cr17 steels sheets: Welding Current and Fracture 

Toughness



3-The Effect of Nano-Quenching Media on the Tensile 

Properties and Microstructure of Medium Carbon Steel



4- Dissimilar spot welding of dual phase steel / low carbon 

Steel: phase transformations and mechanical properties



Outline of current and future work




