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Long-life connection between the oral tissues and the 

prosthesis 

 

The dental materials have to accomodate to the oral 

milieu 

 

 

BIOKOMPATIBILITY 

 

Dental materials 

- generaly -  

 



 
 It does not demage by saliva or intraoral acids or bases 

Does not dissolve 

No electro-chemical corrosion 

No biohazard  

Does not affect the composition of saliva 

Does not irritate the oral tissues 

Does not allergize 

 Seves for hygenic purposes  

 

BIOKOMPATIBILITY 



 
Metallography 

 Caracteristics of metals 

Effective metallurgy 

 Creation of metals 

Metal technology 

 Working with metals 

Metallurgy is an academic science 

Applied 

sciences 



 

Importance in dentistry: 
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XVIII. century 
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Periodic table of chemical 

elements 

Wooden periodic table made by Theodore Gray ( 2002 ) 



 

Theodore Gray 

Ig Noble prize in Chemistry in 2002 

"first make people laugh, and then make them think" 



 
Alkaline metals ( K, Na … ) 

Alkaline earth metals ( Ca, Mg …) 

Rare earth metals 

 Lantanoids ( 57-71 ) 

 Actinoids ( 89-103 ) 

Transition metals 

Metalloids 

Other metals (poor metals) 

Groups of metal elements 



Atomic symbol 

Atomic number 

Element name 

Relative atomic mass 

Atomic density 

Melting point 

Boiling point 

 



Properties of metals 

Chemical 

Christallic caracter 

Cations 

Reacting with oxygen 

 

 Physical 

Electrical conductivity 

Thermal conductivity 

Luster (metalic shine) 

Density (wild 
variation) 

Ability to deform 
under stress 
 
 

Mechanical 

Ductility 

Elasticity 

 Plasticity 

 



 
Practical classification 

 

 

Iron and it’s alloys                    non-iron metals 

Classification of metals 

Ferrous metals 



 
Classification by density 

 

 

Light metals                            heavy metals  

   ρ < 5 g/ccm                   ρ > 5 g/ccm 

eg: alumina, titanium                                  eg: nickel, gold 

 



 

Density of wax is appr. 1 g/ccm 

 

Weight of used alloy =  

= weight of wax pattern*density of alloy*1,33 

Significance of 

classification 

Excess factor 



 
 

Easily melting metals 

 Eg: tin, lead ( 327 C) 

Difficult melting metals 

 Eg. iron, nikel 

Very difficult melting 

 Eg. molibden ( 2617 C), wolfram 

Classification by melting point 



  

 

 

Noble (precious) metals             base metals 

Classification by corrosion 



 
Mining 

 Preparation of ores 

 Extraction of raw metal 

Refinement of metal 

Alloying 

Casting 

 

Steps of metallurgy 



Extracting: 
Mining (ores) 

 Surface mines 

 Subsurface mines 

 

 

 Extraction: 

Chemical 

Electrical 

 Smelting 

 

 

 

 

Reduction 
 



 
Macro- 

Micro- 

Atomic- 

Framework of metals 



 
By eyes 

 

magnifier (4-12) 

 

 binocular magnifier (12-30)  

 

Examination of macro-frame 



 
 surface 

 rageddness 

 Investment material 

 Metal-oxid blisters 

 inner 

 cavity 

 heterogenity 

 Gas blister 

 Non metallic inclusion 

 Bursts (hot - oxidized or cold-shiny) 

 

structural failures: 



 

Metal microscope 

Microframe: 



 
 vertical illuminator 

 dislocated reflection 

Phisics of examination: 



 
 homogenous 

 heterogenous 

The microframework: 



 

Atomic frame . The unit cell: 



Melting: 

 On a specific 
temperature (melting 
point) by the effect of 
heat energy the 
consistency of 
materials are changing 
from solid to liquid 
solution 

     

    The process is 
reversible: this is the 
solidification 



 
In cooling melt the chrystals are growing in a special form 

(dendrit-form or polyform)  

Thermal analyses 

Cooling curves 

Chrystallization: 



 
   alloy is a mixture of two or more elements in solid 

solution in which the major component is a metal.   

 

   The aim of making alloys is generally to make them less 

brittle, harder, resistant to corrosion, or have a more 

desirable color and luster  

Alloying: 



Alloying: 

The melted materials 

do not mix 

 

 

Partially mixed 

 

 

Completelly mixed 

 



 

Structure of the alloy after 

 Poor metals 

 Solid solution 

Metallic compound 

 

 Eutectic 

 Eutectoid 

 Homogeneous 

Heterogeneous 



 
Based on its physical properties: 

Ductility 

Hardness: resistance against intrusion (Brinell-hardness=HB, 

Vickers-h.=HV) 

Strenght: Resistance against pulling, warping, breaking etc. 

Flexibility: deformation after bending 

Abrasion resistence: against friction 

 

 

Working with metals 



 
cutting 
shearing 
incision 
biting 
punching 
rolling 
deepdrawing 
Stamping 
forging 
bending 

 

Solid working or cold 

working: 



Hot working: 

Casting 

 

Welding 

 

Soldering 

 

Laser-working 

 



 

The present and future 



 

CAD/CAM 
Design 



 



 



 



 



 



 



 



 



 

Thank You! 


