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Laboratory procedures in RPD construction:

Block out and relief:-

Blocking out is the act of placing wax and other materials

into undesirable undercuts on the master cast. Since the

framework is waxed and cast on a duplicate of the master

cast, undercuts that would prohibit the framework from

going into place must be eliminated.



Cast preparation:

Before the addition of the blockout wax, a maxillary cast is beaded. Beading

is the act of scraping the outline of the major connector into the master cast.

The bead line is approximately 0.5 mm deep and becomes less distinct as it

approaches the gingival margins.

The bead line produces a raised edge at

the border of the major connector and

ensures positive contact of the major

connector with the palatal tissues. This

feature reduces packing of food beneath

the major connector.



Bead lines are not used in conjunction with mandibular major connectors

because these connectors rest on thin gingival tissues that cannot tolerate

the associated pressures.



A maxillary cast is beaded

Specifics of the blockout process are described in the following

sections. Types of blockout of master cast:

Parallel block out is necessary for areas that

will be used as guiding plane surfaces and

over all undercut areas that will be crossed

by major or minor connectors. Hard inlay

wax may be used satisfactorily as a block out

material. It is easily applied and is easily

trimmed with the surveyor blade.

1. PARALLEL BLOCKOUT:



Trimming is facilitated by slightly warming the surveyor

blade with an alcohol torch:

• Proximal tooth surfaces to be used as guiding planes.



• Beneath all minor connectors.

• Tissue undercuts to be crossed by rigid connectors.

• Tissue undercuts to be crossed by origin of bar clasps.



Precision Attachments

• Deep interproximal spaces to be covered by minor

connectors or linguoplates.

• Beneath bar clasp arms to gingival crevice.

• All guiding plane areas must be parallel to path of

placement, and all other areas that will be contacted by

rigid parts of denture framework must be made free of

undercut by parallel block out.



Wax ledge for reciprocal clasp arm as cervical as possible also ledge for

location of retentive clasp arm, ledge is applied below the survey line

around the abutment teeth. Situated on buccal and lingual surfaces, to

locate the wax patterns for clasp arms.

2.SHAPED BLOCKOUT.



3.ARBITRARY BLOCKOUT:

Such areas are the labial surfaces and labial undercuts not involved in the

denture design and the sublingual and distolingual areas beyond the limits of the

denture design. These are blocked out arbitrarily with hard baseplate wax, but

because they have no relation to the path of placement, they do not require the

use of the surveyor.



1-Facilitate the removal of the cast from the impression during duplication.

2-Prevent distortion of duplicating mold when the master cast is removed

arbitrary blockout.

3-All gingival crevices.

4-Gross tissue undercuts situated below areas involved in design of denture

framework.

5-Tissue undercuts distal to cast framework.

6-Labial and buccal tooth and tissue undercuts not involved in

denture design.

Arbitrary block out is done to:



RELIEFING THE MASTER CAST:

Relief is the procedure of placing wax in certain areas on the master cast before

duplication, to create a raised area on the refractory cast.

Purpose of relief:

• To prevent tissue impingement resulting

from rotation of the denture framework.

• To create space for the acrylic resin

(beneath the retentive ladder).



Precision Attachments

Sites
• Areas in which major connectors will contact thin tissue, such as hard areas so

frequently found on lingual or mandibular ridges and elevated palatal raphes and

tori.

• Beneath the ladder minor connectors for attachment of resin bases.



Mandibular major connectors often

need relief between the rigid metal

surfaces and the underlying soft

tissues.



Relief prevents the margins of the major connector from lacerating the sensitive lingual

mucosa as a result of this movement.

The slope of the anterior ridge also influences the amount of relief needed. If the soft

tissues are vertical, or nearly so, only minimal relief is required.

Tissues that slope toward the tongue require the greatest amount of relief because any

movement of the connector will bring it into contact with the adjacent soft tissues.

If the anterior ridge is undercut, sufficient space may be created when the technician

blocks out the undercut area.



Tissue Stops:

• Tissue stops are represented as (2 mm x 2 mm) square cut in the relief wax

over the ridge in distal extension areas.

• Tissue stops are integral parts of minor

connectors designed for retention of

acrylic resin bases. They provide

stability to the framework during the

stages of transfer and processing. They

are particularly useful in preventing

distortion of



the framework during acrylic resin processing procedures, by holding the

retention area of the framework (retentive ladder) away from the tissue while

packing force is being applied.

Another integral part of the minor connector designed to retain the acrylic resin

denture base is similar to a tissue stop but serves a different purpose. Spacer, one

margin of the relief wax forms the internal finish line of the framework.



• It is essential that this finish line be sharply defined. A

properly formed internal finish line permits formation of a

butt joint between the framework and the acrylic resin

denture base.



• This allows a smooth transition from metal to resin and minimizes the 

likelihood of trauma to the adjacent soft tissues. As a rule, the finish line 

should be placed 1.5 mm from the neighboring abutment or abutments.

• This distance ensures that the porous resin will not contact the marginal 

gingivae; it is a continuation of the minor connector contacting the guiding 

plane.



Duplicating a stone cast:-

A stone cast may be duplicated for several reasons:

• Preserve the original one.

• Fitting an RPD framework without danger of fracture or abrasion of the original

master cast.

• Allow an investment cast to be formed for framework fabrication.

Figure 1: Right (refractory cast),

Left (master cast).



Careful preparation of the master cast for the production of this investment cast

involves consideration of the:

• Defined path of insertion.

• Height of contour.

• Retentive and stabilization areas designed into the mouth preparation.

Figure 2: master cast after completing relief and block out.



Precision Attachments

Duplicating material and flask:

• Colloidal material: are made fluid by heating and return to gel when cooling.

• Silicone material.

Figure 3: Right (Silicone material), Left (Colloidal material).



Precision Attachments

The cast to be duplicated must be placed at the bottom of a

suitable flask, called a duplicating flask. Care must be taken that

the temperature of the duplicating material is not higher than that

recommended by the manufacturer to prevent melting and

distortion of the blackout material.



To make the impression, a blocked-out master cast is placed on the base of a

duplicating flask and the flask is assembled.

Impression

Figure 4: Left (duplicating flask), Middle (blocked-out master cast placed at the

base of a duplicating flask), Right (duplicating flask is assembled).



And a steady stream of reversible hydrocolloid is poured into the flask, once

filled the flask is placed in a regulated cooling tank up to an hour may be

required to fully set the colloid.

Figure 5: Left (boiler for melting reversible hydrocolloid), Middle (reversible 

hydrocolloid is melted), Right (reversible hydrocolloid is poured into the flask).

The flask is then disassembled. The master cast is carefully removed 

with the aid of two knife blades engaging the sides of the cast.



Figure 6: Left (flask is removed), Right (the master cast is removed, and mold is

ready for pouring the investment material).



Duplicating colloids can be reused repeatedly, most laboratories

have special equipment to remelt and store the colloid. Colloids

also can be prepared with less sophisticated equipment. To employ

such techniques, a clean colloid is cut into small pieces and heated

in a double boiler until the material reaches a fluid consistency.

The resulting sol is then allowed to cool to working temperature,

ensuring a suitable flow of the material without melting the

Blockout wax. A breakdown temperature of 100°C (212°F) and a

working temperature of 63°C (145°F) are suitable for most

duplicating materials.



Figure 7: Left (clean colloid is cut into small pieces), Middle

(heated in a boiler), Right (material reaches a fluid

consistency).



Refractory materials (also termed investments) must be measured and

mixed according to the manufacturer’s instructions

Refractory cast: This is made from

Figure 8: investment materials measured and mixed according

to the manufacturer’s instructions.



The mold expansion is to match the shrinkage of the associated alloy;

the investment material is allowed to harden before removal from

the mold.

Figure 9: Left (investment material is poured in the mold), Middle 

(material is allowed to harden), Right (cast removal from the mold).

The duplicated model is allowed to dry by placing it in a drying cabinet;



• Figure 10: Duplicated model is placed in a drying cabinet.

Then the refractory cast is dipped in hot beeswax to ensure a smooth, dense

surface and to eliminate the need for soaking the cast before the investment

process.



Figure 11: Left (refractory cast removed from dryness cabinet), Middle (the

refractory cast is dipped in hot beeswax), Right (the refractory cast is

allowed to dry).



Precision Attachments

Waxing the framework:

Before waxing can begin, the design must be transferred from the master cast to

the refractory cast. Every effort is made to precisely transfer the outline of the

framework to the refractory cast.

Figure 12: Design transferred from the master cast to the refractory cast.



Care is taken to draw with a minimum of pressure, so the

surface of the refractory cast is not damaged. The position of

individual clasp tips is the most critical part of the transfer. If

appropriate ledges were created during blockout procedures,

the placement of retentive clasp tips is much easier and more

precise.



Spruing:

The sprue channel is the opening that leads from the crucible to the cavity in

which the framework is to be cast.

Figure 13: Sprue is attached to the waxed framework on the refractory cast.



• Sprues should be large enough that the molten metal in them will not solidify

until after the metal in the casting proper has frozen (8-12 gauge round wax) is

usually used for multiple spruing of RPD casting.

General rules for spruing:

Figure 14: Multiple Sprues is attached to the

crucible from above and the waxed

framework from below.



• Sprues should lead into the mold cavity as directly as possible and still permit a

configuration that will induce a minimal amount of turbulence in the stream of

molten metal.

Figure 15: Sprues lead into the mold cavity directly.



Precision Attachments

Sprues should leave the crucible form a common point and be attached to the wax

pattern at its bulkier section, that is, no thin sections of casting should intervene

between two bulky, unsprued portions.

Figure 16: Sprues leave the crucible form a common point (red arrow) and 

attached to the wax pattern at the bulkier section (black arrows).



Investing the sprued pattern:

The investment must conform accurately to the shape of the pattern and must

preserve the configuration of the pattern as a cavity after the pattern itself has been

eliminated through vaporization and oxidation.

Figure 17: Left (sprued pattern on the refractory cast is poured with investment

materials), Right (the refractory cast is completely poured with investment

materials).



Purpose of investment:

• It provides the strength necessary to hold the forces exerted by the

entering stream of molten metal until this metal has solidified into the

form of the pattern.

• It provides a smooth surface for the mold cavity so that the final

casting will require as little finishing as possible.

• It provides an avenue of escape for most of the gases entrapped in the

mold cavity by the entering stream of molten metal.

• It, together with other factors, provides necessary compensation for the

dimensional changes of the alloy from the molten to the solid, cold

state.



Burnout:

The burnout has three reasons:

• Drives off the moisture in the mold.

• It vaporizes and thus eliminates the pattern, leaving a cavity in the mold.

• It expands the mold to compensate for the contraction of the metal on

cooling.

The mold should be placed in the oven with the sprue hole down.

Figure 18: Mold is placed in the

burnout oven with the sprue hole

down.



• The temperature should be maintained for the period

recommended by the manufacturer to ensure uniform heat

penetration.

Figure 19: Mold is placed in the burnout 

oven for uniform heat penetration



• Casting:

• It is the process of quickly injecting the metal into the

mold cavity, the force may be centrifugal or air

pressure, in any case too much or too little pressure is

undesirable; if too little force is used the mold is not

filled before the metal begins to freeze. If too much

force, excessive turbulence may result in the entrapment

of gases in the casting.



Figure 20: Left (metal is heated to melt), Middle (metal is started to melt),

Right (the metal is ready to be injected into the mold cavity).



When the casting process is complete, the mold is removed from the casting machine

and allowed to cool according to the manufacturer’s instructions.

At the appropriate time, the outer layer of refractory material is removed by

tapping it with a mallet.

Figure 21: The refractory material is removed by

tapping with a mallet.

Casting recovery:



Precision Attachments

The remaining investment is then removed by airborne particle abrasion in a self-

contained machine manufactured for this purpose.

Figure 22: Left (airborne particle abrasion device), Middle (remaining investment is 

removed by airborne particle abrasion), Right (the casting after finishing abrasion).

Subsequently, the casting is examined for defects. If the casting is deemed satisfactory, 

finishing and fitting procedures begin.



Precision Attachments

Finishing the framework:

Sprue removal:

Using high-speed lathes

and large abrasive

disks, the sprue leads

are cut from the

casting.

Figure 23: Left (abrasive disks), Right (the

sprues are cut from the casting).



Rough finishing and shaping, before fitting the framework to the

master cast, the following are several rules for finishing:

• High speed is preferable to low speed.

Figure 24: High-speed cutting disks used for sprues removal.



• The wheels or points were used and the speed of their rotation should do

the cutting.

Figure 25: The cutting points for casting finishing.



• A definite sequence for finishing should be adopted and followed for

every framework part.

Figure 26: For every metal framework part a sequence for 

finishing should be used.



Clean polishing wheels should be used.

Figure 27: Clean polishing wheels used for metal framework polishing.



Be sure that each finishing would entirely remove all scratches left.

Figure 28: Metal framework free from all scratches were obtained.



Precision Attachments

• Fitting the framework: The fit the framework is checked by

seating the casting on the master cast carefully and attempts to

identify the interferences.

Figure 29: The finished metal framework is seated on the master cast.




