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New obtained nanostructural coatings on sintered tool materials and inside pores of a  
new generation microporous materials for medical application 

 
The lecture presents a general characteristic of the of the surface treatment technology and coatings 
fabricated using chemical vapour deposition (CVD) and physical vapour deposition (PVD) 
techniques on the substrates of the sintered tool materials, in particular sintered sialons, nitride 
ceramics, cemented carbides, including the newly developed injection moulded ceramic-metallic 
tool materials.  The results of own investigations in technology foresight methods concerning the 
development prospects of surface engineering of sintered tool materials are presented.The scientific 
aim of this paper is to present investigations into a one-dimensional structure and properties and to 
identify wear mechanisms for tools fabricated from the investigated sintered tool materials, which—
to some extent—are newly created with newly developed nanocrystalline, multiphase, 
multicomponent, graded and multilayer and graded coatings applied by PVD with cathodic arc 
evaporation techniques, as well as by a high-temperature CVD process, with the intention to 
improve the cutting properties of the investigated materials by considerably improving the life of 
the tool cutting edge. The state-of-the-art materials science research methods were employed for 
explaining the causes of amarked improvement in the operational properties of the tools, especially 
thin foils tests, including on cross sections in a high-resolution transmission electron microscope 
(HRTEM). Such coatings have not been applied to date onto any tools made of the materials 
mentioned. The results of the research of the deposition of coatings achieved in a CVD process onto 
nitride ceramics with a combination of Al2O3+TiN layers constitute a reference point for the results 
of the own research presented in this lecture. Indexable inserts made of sintered carbides and sialon 
and nitride tool ceramics were deposited in the process of cathodic arc evaporation (CAE-PVD) with 
graded coatings of the following type: Ti(B,N), (Ti,Zr)N, Ti(C,N), Ti(C,N)+(Ti,Al)N, 
TiN+(Ti,Al,Si)N+(Al,Si,Ti)N and the following multiphase coatings: (Al,Ti)N, (Ti,Al)N, (Al,Cr)N, 
(Ti,Al)N+(Al,Cr)N, (Al,Cr)N+(Ti,Al)N, TiN+multi(Ti,Al,Si)N +TiN, TiN+(Ti,Al,Si)N+TiN, as well as 
in a high-temperature CVD process with multilayer coatings based on Ti(C,N), Al2O3, TiN and TiC 
phases.  
Additionally this lecture presents the structure and technology of the fabrication of the coatings 
with TiO2, Al2O3 oxides and Ca10(PO4)6(OH)2 hydroxyapatite on the internal surface of pores of a 
microporous skeleton made of titanium and titanium Ti6Al4V alloy with Selective Laser Sintering 
(SLS). Two technologies have been chosen, respectively, for the deposition of thin coatings onto the 
internal surfaces of pores, ensuring the uniform thickness of coatings on all the walls and inside the 
pores of a substrate being coated, even with highly complicated shapes, i.e. the Atomic Layer 
Deposition (ALD) technology and the sol-gel technology of coating deposition from the liquid phase 
by the immersion method. These types of the coatings can improve the proliferation conditions of 
living cells inside the pores as a fully compatible substrate of a new obtained own generation of 
custom, original, hybrid, microporous high-strength engineering and biological materials with 
microporous rigid titanium and titanium Ti6Al4V alloy skeletons manufactured by Selective Laser 
Sintering. The so constructed and fabricated a new types  the scaffolds and implants-scaffolds, in the 
connection zone with bone stumps, contain a porous zone, with surface treatment inside pores, 
enabling the living tissues to grow into and eliminating the need to apply for patients the 
mechanical elements which are positioning and fixating implants and remain in an organism 
permanently, and do not require re-operation.  


