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Casting alloys
The main use of wrought alloys is wires and endodontic instruments (wrought due to cold annealing ) and it little bit more mallieable than casting alloys ( meaning that we can make wires and make movement more )
Co-Cr alloys of RPD example of casting alloys we make few Amendments then it become weaker not as wrought wire alloys 
Casting alloys used in :
1. RPD
2. Posts
3. Ceramometal crowns
4. Co –Cr alloys
5. Ni –Ti alloys 
Burning out technique : In cases where the post space is not a good match for a prefabricated post, a cast post and core can be custom fabricated for the tooth. A resin pattern is produced by placing a preformed plastic "burnout" post into the post space and a resin material, such as Duralay resin, is used to build up the tooth to the proper dimensions. When this is completed, the pattern resin/plastic post is removed from the tooth structure and attached to asprue former, much in the same way as a is done with the wax pattern of a crown, and a single-unit cast post and core can thus be fabricated out of gold, titanium or another metal using the lost-wax technique.

Why we use pure alloys not pure metals???? -
 It gives better physical & mechanical properties
Its bonding with porcalin
Easy to handle
Have melting range rather than melting point  , but some alloys have high % of oxides < 
Oxidation reaction such as iron .

Bonding mechanism of ceramics: covalent bond between the atoms ( the eneregy needed to breake the bond very high but if broken the substance become brittle )
-Metal bonding is held loosely, electron particles can move within alloys ,comparing 
to ceramics  in which they have stable, clear structure (crystals &glassy matrix).
-Metals are opaque (offside) ..so if we are using ceramo metal crowns we have to 
cover the opaque metal by putting a layer over it called the Opaquer.
Other specific metal features are: luster or shine of their surface (when polished), their malleability (ability to be hammered) and ductility(ability to be drawn).
These properties are also associated with the metallic bonding and presence of free electrons in the crystal lattice.
· We have 14 types of crystal structure in metal 

Crystalline solid substance is characterized by atoms arranged in a regular pattern, extending in all three dimensions. The crystallinestructure is described in terms of crystal lattice, which is a lattice with atoms or ions attached to the lattice points. The smallest possible part of crystal lattice, determining the structure, is called primitive unit cell.
Examples of typical crystal lattice are presented in the picture:
[image: crystal_lattice.png]
If the metal found in previous crystal as blocke the melting point ecxeeds 4000
The avg of melting point 800-2300
-vacancies in the metal may cause their plastic deformation upon force ,the 
problem here is when using them with porcelain which is very brittle.( because when convert from liquid to solid there will be spaces and deformation because of impurities )
-If a great force act on porcelain + metal beyond the limit of porcelain……porcelain 
occur. debonding or  delamination will fracture …so 
-delamination:metal deformation and porcelain fracture by forces act on them 
beyond the limit of porcelain.
-by knowing all metal properties, we prefer to use the one which has comparable 
stiffness to porcelain  so delamination won't occur.
 Copper contents in high copper alloy  range from 40 per cent to 50per cent. In amalgams made from high copper alloys the soft corrodible gamma 2 (Sn7Hg) phase is reduced or eliminated by preferential formation of the eta (Cu6Sn5) phase. Improved clinical performance (less marginal breakdown) has been related to low creep, little or no gamma 2 phase and the presence of zinc
Hardening : add salts < the phases become weaker <remove the impurities 
Refining : make the grains (microstructure) of crystals smaller < the inter  spaces smaller< the force      become greater to make deformation 

-while making alloys we mix them all over 1400 c degree then we pour them if:
1. they become  non homogenous solid again  (miscible) we call them    solid 
solution.(the melting point of the mixture beyween the 2 components)
2.chemical rxn happen like amalgam we call them intermetalic solution. (Ag Sn phase) 
3. mixture of liquid and solid state alloys  we call them eutic mix.
We must know an example of each one ( question in exam )

Have Melting point less than the melting point of the components and have melting point than melting range ( advantage of eutic mixture )

-stainless steel means :steel containing chromium that makes it resistance to 
Corrosion
Strength isn’t amaterial property (describe the environment rather than the material 
Hardness is asurface property 
Fracture toughness describe the surface strength ( FT of gold alloy less than that of base metal alloys)
gold has a lot of vacancies ,so we don’t prefer using it in long span bridges OR we 
can use it with other alloys to make it more stiff.
FT of the material higher > the hardness value increase> possibility of wear increase 
If we make full mouth restoration we prefer for the last tooth to be gold because the wear less 
Method of casting :
1. Wax up
2. Remove the wax
3. Invest the metal 

metal problems:
1.Shrinkage
Percent of shrinkage usually 7-10 % this may interfere with our preparation .so we have to compensate this problem  by  making Expansion1 st in liquid state or in cooling state 
        4 componentes for compensate for solidification shrinkage in metal when casting occur ( from liquid to solid) ( H.W)
2. Corrosion 
We can see it by comparing new &old amalgam restoration(mainly due to gamma 2 phase 
New amalgam silver metallic shiny
Old amalgam black or green
This is due tarnish & corrosion .
-noble alloys are less prone to tarnish & corrosion.(such as gold)
-amalgam mostly prone to pitting  corrosion.
-inter granular corrosion causes fracture .
3.Biocompatibility 
Nickel cause nickel allergy .( female 3 times more than the male)it cause dermatitis or gingival inflammation (sloughing)
Silver & copper alloys  we cannot use them with porcelain ,they will cause 
grayish discoloration.
Ni the best material attach to the base metal alloys and porcalin 



casting alloys (ADAclassification )
1.high Nobel alloys ( high amount of gold more than 40%)also platinum    ,palladium
2.noble alloys (25%-40%)
3. Base-metal alloys( less than 25%)

-silver is still unknown whether it is noble alloy or not.
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Crystal lattice examples

Cubic body centered (bec) Cubic face centered (fec) Hexagonal

Fe, V, Nb, Cr Al Ni, Ag, Cu, Au Ti, Zn, Mg, Cd





