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Most of restorative fixed prosto is dental ceramics. Dental material in general divided into 3 main types : 1)metals 2) polymers 3) ceramics - for example : amalgam, is a metal …composite : is a polymer (matrix) + filler which is ceramic .. galss ionmer is a ceramic (chloro amino silicate) …denture base material is a polymer … acrylic teeth is a polymer .. gutta percha is a polymer (zinc oxide and rubber) … cements : which is glass ionomer cement , zinc phosphate cement : all are polymers .Ceramics enter Europe in 1600 , before.. it was only known by royal families, entered to industry in 1717 , before..they bring it from china. 
Ceramics : White material, strong, it’s problem is that it is brittle (if not supported by another material will fail and fracture,, that made people go away from ceramics in 40’s because it break easily and they go more to use polymethyl methycrelate acrylic …but this acrylic wear a lot so we return to the use of ceramics and started to use porcelain fused to metal until 2000, but now it is all ceramic crowns : zirconia and lithium disilicate.) 
Ceramics in general have this composition : -silica : has 2 types : crystalline or glassy ,,, it is glassy which is veterus type that is contained in ceramics . - net work modifiers : (potash, feldspores) - soda (Na2O) - oxides : we add radiopaqe material to them which is silinim oxide, pehlnim oxide.
silica is one of the strongest material in nature. 
Most zirconia is crystline structre : deflect light which make color properties defferent from tooth structre , also strong . while glassy is more esthetic , but weaker.
Silica needs temp 2400c so we can work with it, so we use modifiers with it so that it makes bonds weaker in the silica so can use it at a temp of 600-1600c.
Ceramics divided into 3 parts based om particle nature : 1)mainly glassy, good esthtics, bad strength. 2) glass particle : glass + crystline 3)poly crystline (zirconia)
The ceramic have : 1) Veneer material (outer layer )l: high esthetic quality so it must be a glassy material so it is either: fieldspathic porcelain : the normal porcelain make by it veneering to the metal or glassy ceramic (hot pressed ceramic) like lithium disilicate .
2) core material(inner layer ): have a high crystalline material and it is either glass ceramic or densely sintered alumina or densely sintered zirconia or in ceram (not used today) .
Now we mainly use zirconia as a material or lithium disilicate .
 Ceramics Particle filled glasses: 
1: cast glass 
2: luecite reinforced/ lithium di silicate (hot pressed)
polycrystalline:
*Alumina & alumina spinell
*Zirconia (inceram zirconia and yttriumoxide tetragonal polycrystals YTZP ZIRCONIA ).

Method of fabrication: 
1.Sintering :we put porcelain powders to binder which is water and do adaptation to it and put it in thermoses(it increase the temperature so evaporates water and increase the binding between 2 types of ceramic) 
2. Ceramming: in old day they used in Pyrex material 
*like in vitreous silica if you binding to fieldspar to very high temperature then do rapid cooling to it , it become glassy then if we put it in controlled cooling they become high content of crystalline 
So the goal of creaming is cooling Pyrex slowly so we will have a good aesthetic( color property ) and it will be strong. So the aim of ceramming is to equal between glass and crystalline 
3. pressing: like when we do lost wax technique :in that technique we build a tooth shape and put wax to it and then put an investment material and put it in high temperature so the wax will melt and remain the investment material and in the site of wax we put metal or ceramic
4.machining: (CAD/CAM; it is computer aided we put a model of what we want and then the computer doing by itself).


Properties of dental ceramics
Biocompatibility >>ceramics are an inert material ( don't make any negative interaction with tooth structure  or oral cavity ) and they don't dissolute like amalgam and composite , the ceramic in general is the highest biocompatible material .
They are glazed and safe to the gingiva .
Color stability >> porcelain and feldspathic porcelain and zirconia are colored stabile . It is the best surface after the natural tooth surface. Also unlike composite, porcelain's color does not change. 

Mechanical properties
ceramic is a brittle material so if we want to make ceramometal crown preparation we prepare 2mm from incisal edge ( 1.5mm for porcelain and 0.5mm for metal ) but if we want to increase the tooth length and we prepare 4mm in this case we can't put 0.5mm metal and 3.5 porcelain,  to prevent fracture.  
Strength of porcelain is multi-factorial. It depends on the layering technique so air bubbles could be incorporated and that will lower the strength. Also the mastication forces play a role.
Machined ceramics (CAD/CAM) have higher strength than lab made.

Fracture toughness can tell us which material is stronger than the others.

we can strengthen ceramic by using metals underneath (like porcelain fused to metal crowns ) or by using a tooth structure ( in laminate veneers and bonded crowns ) or by using high strength ceramics (it will be a question in the final exam !!)  .

coefficient of thermal expansion  must be combatable with metal in feldspathic porcelain ( the doctor will talk about them with casting alloys ) .

some bonding mechanisms with tooth structure  like resin cements and etch able ceramics which have either lucites or lithium orthophosphate .
· Zirconia not etchable ceramic and  can make micromechanical bonding with tooth structure while lithiumdisilicate or feldspathic porcelain have preferential etching mechanism .

Lucites have 3 benefits : 
1- Increase strength of the material by doing a dispersion strengthening .
2- More esthetic (The index of refraction same as that of  the tooth structure) .
3- It is able to be etched so it Gives micromechanical retention .
Non glazed porcelain gives roughness and abrasion for opposing tooth structure more than zirconia despite it is stronger as a material .
Zirconia is a crystalline material so this give a lower radiolucency .
Felspathic porcelain like alpha dentin have higher radiolusency .
Lithium disilicate ( impress 2) is stronger 3 times more than impress 1but it is weaker color properties than Lucite base (impress 1 ) .
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