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Frame work production for RPD
Please refer to the slides ( 

Steps for RPD :

1- History and examination including a primary impression for the patient mouth .

2- Primary module or cast : it’s important for studying the case , also we are going to survey it , gain other informations about the occlusion of that patient and draw the design either on the cast it self or on a designing sheet . Now according to the design we are going to do intraoral preparation inside the patient mouth , do the rest seat , prepare the guiding plans and reduce any unwanted undercut . 

3- Secondary impression  for the patient mouth which will be more accurate since we use a special  tray and it will be different since we did the intraoral preparations .

4- Final , master , working cast or module ( made of dental stone ) .
Note : the frame of the RPD is made of metal , we do what called casting ( melt the metal then pure it ) and since the metal to become moldable it should be melted and most of metals that we use like cobalt chromo melt at 1300-1400 C and gold at 900 C and titanium at 1600 , all this high temperature will damage the working cast , release the sulfur in it and the sulfur will react with the metal !!!  everything will be destroyed .
So casting the metal will be on a refractory material , so we will duplicate the master cast by agar agar and pore it using a refractory material that tolerate the metal .

Before I duplicate the master ( working ) cast I need to bock out the unwanted cuts , some area need to be relief to create a space for the acrylic base , so I block the working cast by wax .

Now we have a refractory cast on which I will make the metal frame work , in order to do that , I make the design I ‘m using a wax that will represent the RPD components then I will flask it ( cover it ) by layer of refractory material , then melt the wax and replace it by the metal . 
After finishing the metal frame and check everything is okay , I do a metal try in inside the patient mouth , if if if there is anything wrong I should do everything again from the secondary impression step !!!!!!

if everything were good , I take a bit registration , then I set the teeth ,another try in , I finish it by joining the acrylic base with the teeth , finally deliver it to the patient . 

Slide (3 ) 

It’s a working module you can see the rest seats , and the design drew at the cast , the drawing should be precise , exactly how I want it so the technician to follow it .

unfortunately we are horrible at drawing :P and fortunately the technician  don’t respect us ( mesh 3arfa wen fortunately , ma 7ada shelna men 2rdna !! )  anyway he will do draw the design again , but he don’t know what we should know ! ( fe 7ada berage3 warana )

also there is wax , this is for block out , this is a relief kind , to make space for the acrylic base . other area have a wax to block the undercuts . as a rule all under cuts are BAD except the one I need to the retentive arm , other undercut will interfere with insertion of the undercut since the metal will go inside it .
*** soo in RPD all the straggle is against the undercuts , first we locate them , then by changing the tilt we reduce them , the lifted undercuts I reduce them by preparations and the remaining by bock out at the master cast . 
· Slide (4 ) Another preparation is done on the master cast , is to carve the boarder of the major connector not at the finishing line , this called a beading line , it’s only .5mm . it’s for a proper sealing , for prevent food impaction and give a good feeling for the patient . 

· Now does it make ulcer ? actually it’s tolerable for most of the patients but if make ulcer just grind it and that’s it . 

· Usually what make ulcer is the friction not the tolerable pressure.
*kind of block outs :-

1- relief to create a space for acrylic base or on some area to prevent trauma .
2- parallel : which is parallel to vertical arm of the surveyor to block out the undercuts that’s include the our design .I use a surveyor . 
3- ledge : it’s under clasp , so when I want to frame the design using the wax in wax up stage , I know where exactly to put it . ( please check slide 8 to know what the doctor mean ) 

4-arbitraty : it’s to block out any undercuts that’s not related to our design , no need to surveyor , it’s just to prevent the metal to inter such undercuts and prevent the insertion of the denture .   slide 10  
Slide (7)

It’s parallel block out for a minor connector or proximal plate by cutter on the surveyor follow the path of insertion 

Slide (8)

A ledge under clasp to determine the position of clasp retentive arm 

Slide (12, 13)

Master cast there is block out specially there is daystema between teeth , also there is a spru former ( for entrance of the metal ) .
· Slide 14 . Now , after the block out , we sock the master ( working ) in water cast to close the pores in order to reduce the adhesion of the cast with duplicating material which is agar agar . I put a ( بوتقة ) around the cast , there is opening at the top to add agar ( reversible hydrocolloid hydrophilic material ) you can use it more than one time . 
· We melt the agar in a boiling water until become liquid , it’s need time since the low thermal connectivity of agar . 
· We can’t add the agar while it’s hot it will melt the block out wax , so we need to temper the ager to 6-70 C it will stay liquid 

· Note if you heat it to 70C from the solid form it will stay solid ! 

· It will become solid at 40 degree after it had been melted .
· Using agar is accurate enough , and it’s reversible , we can use it again and again 

· Other material is additional silicon , it’s expensive . we mix the base and catalyst  using a machine ( slide 20 ) , apply it to the master cast , put it in a pressure pot to reduce the bubbles slide (21) .

· Since 2no 3’ali kteer al silicon , some labs they tear  the used silicon and use it as filler to be use again ! 

· Since the silicon is hydrophobic , we add surface tension material on the cast to improve the wettability slide 23 .    
· After solidification of agar we will get the impression and put in it a spru former slide 15 ( here we put a new one not the same old one that was at the master cast , it’s danger  to remove it . the cast will break ! ) 

· Now we will add a refractory material  , we have 3 kinds :
1- Gypsum bonded : used for gold , it’s not a gypsum only , the gypsum is in low percentage , it’s full with quartzes particle.

2- Phosphated bonded investing material : use for cobalt chromium  .

3- Magnesia based investing MgO : used for titanium ( this metal is very reactive   so it’s need a special treatment to cast it . 
· After the refractory module is ready and still we have the spru former , it’s not same as the master module since it’s larger and got the block out . Now we put the cast in an oven at 200C and while it’s hot we dip it in a wax (slide 18) , it’s will absorb a minimal amount of wax to block the pores and to resist  the abrasion , any abrasion will eventually be filled with metal and case an interfaces . 

( TWO BODIES CAN’T BE IN THE SAME SPACE AT THE SAME TIME )  

Plus the surface of the cast will be more sticky for the initial frame from the wax . 
· Now the wax up of the refractory module is easy by the presence  of already made wax and you simply stick them on the cast , this is more accurate than made it by hand , plus it’s time saver . 

Slide (24-28)

You can see the wax up , the clasp , the mesh all made by wax . here there is a wrought wire clasp , either you put it now with the wax up stage and I do the metal casting over it but this change the characteristic of it ( less strength ) 

OR : we can bedding it ( the wrought wire ) in the acrylic , it’s won’t affect the characteristic of it but the bond will be in the acrylic . slide 34 
OR : soldering it with the metal frame  with heat ( l7aam )  
*you can add a refractory material over the wrought wire to protect it . slide 35
-Note: in the slide the spru former and the spru ( streets ) for entrance of the metal . 

- note : the block out of the I-bar is parallel but when I want to prevent the injury f the tissue by the I – bar it’s called a relief . 

*for a full palatal coverage I can’t put a spru former in the center , we put it some where else . 
· After that we add a second layer of refractory material over the wax frame . the whole assembly ( the refractory cast , the wax frame and the second layer of material ) is going in an oven up side down and heat it gradually until reach 1000c to melt the wax frame and make sure no residue of wax left also to evaporate water from the cast .  plus to make the module bigger , so when we cast the metal it will be larger when it’s liquid but when it’s shrink at the room temperature it will be in the right size , this need to be totally control  . amount of expansion = amount of shrink  .
-we be put in a casting machine in a ring holder and facing a well that contain the metal that will inter the assembly throw the spru former space , and the metal will take the shape of the wax frame . 

Slide (52-56) for crown and bridge ( I don’t know what they are doing here :SSS ) 

· The wax up for them is totally different , I do the wax up on the master cast and  pore over it ( only on pore ) 

·  There is cross section for it ( please refer to the slide the doctor read the part of it ) 

· The initial shape of the metal after cooling is ugly , the one in the slide (55) is gold , cobalt will be black , titanium hairy black .
*after casting the metal we need to check it for proper fitting on master cast , if there is some interferences , grind them , then fit them intraorally .
· How I melt the metal :

1- Touchier melting ( lahab )

2- Gas air 

3- Acetylene gas 

4- Induction melting 

5- Arc melting 

· Zone of flame :

1- Mixing zone ( mixing with air )

2- Compassion zone ( 27tera8 )

3- Reducing zone ( the highest temperature )

4- Oxidizing zone ( 27tera8 msh kamel , besha7ber :P )

Slide (59) 

It’s a casting machine , the assembly inside the ring , the metal inside the well , this well is surrounded by a coil , a current run inside it , there is some resistance in it  , it will get heater ( electric-resistance melting ) , not enough to melt cobalt , but the coil mainly make a magnetic field and will keep change it poles , this will change the electron movement inside the metal so an induction current inside the metal , this current will cause to melt the cobalt ( induction melting ) .
· Arc melting is for titanium ( zai al bar8 ) 

· After melting , the metal will move inside the assembly by center fusion that will force the metal to get inside , or by vacuum . 
Slide (62) summary for all information about the metal , read them . 

SOOOOO

We did the casting , cool it , break the assembly , we got the metal frame , sand blasting it to remove the investing material , cut the spru , finish and polish by electrochemical  polishing inside acids and pass a current , check for any interferences , metal try in , bite registration , on articulator  sit the teeth , to be continue may be in next year :P 
The end
Farah Ali Al-Omari .

All the best in the finals , ya rab ( 
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