Lecture ten-------------------------------------------------------------------Crown &bridges

د.احمد غانم
Investing & sprueing of the wax pattern 

Investing: - is the surrounding of the wax pattern by a heat resistance material that can accurately duplicate the shape & anatomical features of the wax pattern (W.P) (Mold made material), so we invest to obtain a mold. Now after we finish the construction of (W.P) we start to do sprueing to the (W. P).

Sprue: - it is small diameter pin made of wax, plastic or metal. The end of it is attached to the wax pattern while the other end is attach to the crucible former which a canal after burn out procedure which act as inlet for the metal which is forced in to the mold cavity .

The crucible former: - it is a conical shape base made of rubber or metal, it constitutes the base of the casting ring, to which the other end of sprue is attached. 
Sprue in the future give as a channel through which the metal enters to the mold cavity & it is of small diameter (10_12 gauge).
Mold cavity: - is a space created inside the investment after the burn out procedure that was occupied by the W.P. sprue & crucible former.

Requirement of the sprue:- 

1. The sprue must allow the molten wax to escape from the mold cavity. 
2. It must allow the molten metal to flow into the mold cavity with little turbulence as possible. 
3. the metal within it most remain molten slightly longer than the alloy that has filled the mold this will provide a reservoir to compensate for the shrinkage that occur during solidification of the metal casting  .

The purpose of the sprue 
 1. Provide a channel for the escape of the wax in the early stage of burn out procedure. 
2. It provides a channel for the molten metal to pass in to the mold cavity. 
3. Provide a reservoir for the molten metal to compensate for the shrinkage of the metal that occurs during solidifications. 

Material used in the construction of the sprue:-

1. Wax: - is a preferable material to make a sprue because it melts at the same temperature Of the W.P.

2. Plastic: - The melting temp. Of the plastic is higher than the wax so we must be careful when we use the plastic material because the wax molten before the sprue that may block the channel.
3. Metal: - should be made from non rusting material to avoid possible contamination of wax. 
Diameter or size: - the size of the sprue or the diameter of it must be as large as possible. Larger diameter sprue is recommended to improve the flow of the molten metal in to the mold cavity & ensure the reservoir to compensate for the shrinkage of the metal during solidification. 
Length: - the length must be adjusted so that when we attach to the crucible former, the margin of the wax pattern should be about 6mm away from the end of the investment (casting) ring. It is made as certain that the W.P will be in the center of the casting ring & surrounded by a uniform thickness of the investment. 
Location: - the position of the attachment of the sprue with wax pattern should be with bulkiest area of the W.P & should be at angle to allow incoming gold (or metal) to pass freely to all portion of the mold cavity without any turbulence & attachment should be at bulk area or area of the greatest bulk such as the great non centric cusp, & the attachment should be at right angle because there will be turbulence during casting procedure.

The purpose of the investment:-

1. Provide accurate production of the anatomical form of the W.P. 

2. Provide sufficient strength to withstand the heat of the burn out procedure & actual casting of the molten metal. 
3. Provide compensation expansions equal to the solidification shrinkage of the alloy.

# Mold cavity should be larger than the mold, if this doesn't happen the restoration will be smaller than the W.P 

There are three type of the expansion:-

1. Setting expansion: - that occur during normal growth of the crystal of the investment material.
2. Thermal expansion: - that occur when the investment subjected to heat or high temperature during the burn out procedure & the heat of the molten metal. 
3. Hygroscopic expansion: - that occur or taken place when the investment material is intact with water.
So because investment going to expand we have to control this expansion to prevent any distortion in the mold cavity as a result of over expansion, so we surround the material & the W.P by casting ring.
Casting ring:- 

The casting ring is made of metal use to hold the investment material in place during setting & to restrict the expansion of the mold. If we use the casting ring alone we will not have expansion so we use a liner. 
Liner ring:   we use a liner to line the inside of the casting ring made from a compressible material that allow the investment material to expand to certain degree. Most of time we use (asbestos liner) which is resilient material of about 0.6 mm thickness, a layer of it is lined the inside of the ring to provide buffer zone of pliable material against which the investment can expand to enlarge the mold cavity, if there is no room for the expansion outward the expansion force will exerted inward the mold producing distortion of the resulting cast.  

Purposes of the liner (advantage):-

1. Provide a room of the pliable material against which the investment can expand to enlarge the mold cavity to compensate for the solidification shrinkage. 
2. To permit easier removal of the investment & casting from the ring after the burn out procedure.
3. Act as an insulator against loss of heat during casting procedure.

Now a day they believe that asbestos is a carcinogenic material so we must be careful when we use it (asbestos). Now a day new liner is used which is made of fiberglass material (ceramic).
The liner should be shorter than both ends of the casting ring because it will be restricted the expansion near the end of the ring while the expansion is unrestricted in the other part, this will provide a uniform expansion , also it will bind the investment to the ring to prevent the slipping of the whole mass during casting  procedure . 

The condition of the liner has a great effect on the amount of the expansion so if we need extra expansion, we may use the hygroscopic type after we finish the casting ring.
# the dry liner allows less expansion. 

The crucible former is made usually from rubber & sometime of metal & it constitute the base of the casting ring during the investment procedure & has conical shape to allow the use of the short sprue. The purpose of the conical crucible former is:-  

1. To get the proper position of the crucible former inside the investing ring.

2. To create conical shape & this is for the direction of the molten metal.  

Material used as investment material 
According to the type of the binder we have 2 types:-

1. Gypsum bounded investment material.

2. Phosphate bounded investment material.

Both consist of a binder & a refractory material (silica)
I. Gypsum bounded investment material:-

The binder is calcium sulfate hemihydrates ( CaSO4.1\2H2O) , it is used with an alloy which have low melting temperature , if it is used with an alloy of high melting temperature decomposition of the Calcium Sulfate occur which result in release of Sulfate in to the mold -( mixed with gold ( brittle casting . 

So it is unstable in burnout temperature (above 650 F0).   

II. Phosphate bounded investment material:-

Use with high melting temperature alloy, the binder is Magnesium Phosphate & Ammonium Phosphate. The binder can withstand high casting temperature. It is used for investing & casting alloy with higher casting temperature. Silver Palladium, Gold Platinum & Nickel Chromium alloy (with casting temperature more than 2100 F0) should be casted in to the investment with binder other than gypsum.
The principle difference between the types of investment material is composition of the binder & relatively the concentration of the silica refractory material because the binder (of Phosph. bound invest. mat.) is stable at high temperature which will give the great strength to the investment & allow additional thermal expansion so mostly we use alloy with high melting temperature because it is more stable & provide extra expansion.
Dental alloys:-

Types of the dental alloys:  there are three main types 

1. Precious alloy 

2. Semiprecious alloy.
3. Non precious alloy 

1. Precious alloy:- 

Consist of at least 75% by weight noble material, it involving gold alloy.

According to the ADA spec. No. 5 we have 4 type of gold alloy:- 

1. Type I soft.
2. Type II moderate. 

3. Type III hard. 

4. Type IV extra hard.  

Most of time we used type III, in the first 3 type we use gypsum bounded investment because of low burnout temperature  & low casting temperature because the precious gold have low melting temp. 
2. Semiprecious alloy: - it include silver palladium alloy & all this contain more than 10% & less than 75% of gold. 
3. Non precious: - base metal alloy. 

For base metal alloy (Nickel Chromium) we use Phosphate bounded investment in order to withstand high casting temperature.   
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