Assay Exam questions & answers (Sample 9): 

· List advantages and disadvantages of a prefabricated post and a cast post.

· Patient has pain on percussion after treatment of post/core and crown.  What is this pain due to and how would you treat this patient?

· List three types of restorative materials that can be used for fixed partial dentures.

· Give three reasons why this tissue is inflamed.  (slides of edematous tissue around a crown).  How would you treat this problem?

· How is cusp height affected by different mandibular movements?

· Why do we use die spacers?

· Describe three types of pontic and who wrote about them.

· How do you do Casting?

Position and placement of the sprue former should allow flow without turbulence and to the point of greatest bulk.  Right angles should not be used because they can create turbulence.

Because the thermal contraction as the alloy cools to room temperature dominates the casting shrinkage, the higher melting alloys will tend to exhibit greater shrinkage.  This must be compensated for in the casting technique if good fit is to be obtained.

Skinner, 1985, p 380.

Casting shrinkage is due to three factors:  shrinkage of the wax pattern, contraction from the liquid to the solid state, and shrinkage from the coefficient of thermal expansion.  Shrinkage from wax is approximately 0.20% to 0.60%.  Shrinkage from liquid to solid is negligible if pattern is sprued correctly.  Shrinkage from solidus temperature to room temperature is approximately 1.25% to 17%.

Craig, 6th ed, p 261, 308.

Potential causes of casting porosity are sprue size and location of pattern within the ring.  The thickness of investment between the tip of the pattern and the end of the ring should not be more than 6.5mm (1/4 inch).

A casting which has a black coating on it which is not easily removed with acid is most likely caused by insufficient casting pressure or incomplete burnout.

Bubbles on a casting are likely to be the results of entrapment of air during investing; or too much wetting agent.  A sharp, well-defined deficiency on a margin of a casting is most likely the result of a foreign object in the mold.

A gold casting is quenched after it has turned a dull red primarily to increase ductility.

· What are Hydrocolloids?

Pollar invented agar-agar hydrocolloid in the early 1900's.

Swenson, 6th ed, p 569.

Agar hydrocolloid and alginate both contain important ingredients derived from certain types of seaweed, and both change from a sol to a gel when used as impression materials.

Phillips, Skinner's Science of Dental Materials, 9th ed, W.B. Saunders, 1991, pp 109, 110, 123.

Alginate hydrocolloids set as a result of an irreversible chemical reaction between soluble alginate and calcium ions.

In hydrocolloid, agar + water => gel formation.  

Borax and K2SO4 (potassium sulfate) are added for increased strength.  Benzoate is a preservative.

A reversible hydrocolloid impression is removed from the mouth of a dentulous patient with a quick snap parallel to the path of insertion.

An irreversible hydrocolloid impression should appear shiny before pouring.

Due to differences in surface tension of different impression materials, some are more difficult to pour than others.  Hydrocolloids should give you the least negative bubbles on the surface of a stone cast.

Hydrocolloid has the least surface tension and is the most wettable impression material.

An alginate impression which is involved in syneresis will produce an inaccurate cast which will have a chalky surface.

Skinner, 7th ed, p 105.

Imbibition - the absorption of water which swells the hydrocolloid.

Syneresis - the gel may lose water through evaporation.  Irreversible hydrocolloid loses less water than reversible hyrdrocolloid due to salt in irreversible.

A single stage pour of an irreversible hydrocolloid impression is acceptable when the impression was made for a diagnostic cast.

Stewart KL, Rudd KD, Kuebker WA.  Clinical Removable Partial Prosthodontics.  Ishiyaku Euro-America, Inc. Publishers, 2nd printing, 1988, p 144-5.

Errors in reversible hydrocolloid:  failure to prepare surface prior to insertion, gently removing after gelling, excessive drying to remove surface wetness, using too cold water during initial gelation.

When duplicating a partial denture master cast after blockout and relief, the temperature of the hydrocolloid should not exceed 130o.

· What are Elastomeric impression materials?

Elastomers - polymers which may be stretched like rubber and will relax in their original dimension.

Elastic properties of rubber impression materials improve with polymerization time.  The effects of viscous strain can be reduced by allowing the impression to remain in the mouth longer.

Skinner, p 145.

Elastic impressions should be removed from the mouth by breaking the seal and removing rapidly.

A polysulfide elastomeric impression can give poor results if you have incomplete mixing, delayed placement into the mouth, a change in relative humidity, or if allowed to stand a long time before pouring the cast.

Skinner, 7th ed, p 136.

Inaccurate casts and dies from a polysulfide elastomeric impression can be caused by teasing impression from mouth, leaving one hour before pouring cast, leaving streaks in the mix, or pulling impression over severe undercuts.

The brown color of most polysulfide elastomeric impression material results from lead peroxide which is a co-reactant in crosslinking reaction.

Polysulfides have a very high tear strength and very high permanent deformation.

Craig, 6th ed, p 202.

Polysulfide elastomeric impression material will distort more than polyethers, addition, and condensation silicones.

Polyether is the most accurate impression material for multiple pours compared with silicone, polysulfide, and hydrocolloid.

Polyether is the most accurate impression material after removal from the mouth and waiting one hour before pouring as compared to silicone, polysulfide, and hydrocolloid.

The polyvinylsiloxane impression materials will maintain the best accuracy after two weeks.

The most time stable impression material is the polyvinylsiloxanes followed by the polyethers.

A major factor in long term stability of condensation silicone impressions is evaporation of ethanol byproduct of polymerization.

Skinner, p 138.

ZOE impression paste sets by a chemical process known as chelation.

· What are the Metal alloys used for PFM FPD?

Greater percent elongation is the physical property which would give more ductility in a metal.

Excessive grain growth must result when a metal is heated beyond the recrystallization temperature.

Craig RG:  Restorative Dental Materials.  7th ed, pp 379, 1986.

Law of beams:  deflection is related to the cube of the difference, i.e., double span (2x), then deflection is 23 = 8x.

The melting range for Type III gold alloy is from 1710o-1760o F.  Whereas that for Type IV alloy is from 1690o-1720o F.

Skinner, 9th ed, p 369.

The yield strength for Type III gold is 35,000 PSI, and the yield strength for Type IV gold is 40,000 PSI.  Therefore, Type IV gold has higher strength.

Phillips, 8th ed, p 376.

The Brinell hardness number of dental gold is directly proportional to its tensile strength and proportional limit.

Gold Alloys   

Tensile Strength
     Brinell Hardness

     Type I 

        33,000


40 - 75

    Type II 

        59,000


70 - 100

    Type III

        64,000


90 - 140

    Type IV

        88,000


>130

Gold alloy as the closest modulus of elasticity to human tooth.  (96,000 vs. 82,500, respectively)

24K gold - 100% pure gold, 18K = 75% gold - usual amount in Type III gold.

Olympia = gold 52%, palladium 38%, indium 9%, and trace elements 1%.

Silver is the element in low gold alloys that decreases resistance to tarnish.  Palladium increases resistance to tarnish.

Skinner, 9th ed, p 367-8.

Gold-improves tarnish resistance

Copper-increases hardness

Silver-whitens alloy and better castability

Zinc-scavenger for oxygen

Platinum-improves hardness and increases melting point

Palladium-reduces melting point

Iridium-produces fine grained alloys

To gold, the corrosiveness of base metal alloys is anodic and increases galvanism.

Skinner, p 296-301.

Wells (JPD) said that commercial bleaches and unbuffered hypochlorite solutions should not be used on dentures with gold frameworks.

Heat treatment of gold RPD frameworks increases resiliency.

Chromium-cobalt alloys vs. Type IV gold:  greater modulus of elasticity, 1/2 density, lower yield strength, gold is more flexible.

Chromium-cobalt alloys which have a higher elastic modulus, it is possible to design the clasp with slightly reduced dimensions.

Craig, 6th ed, p 390.

PGP wrought wire is a Type II and can be cast to chromium-cobalt framework.

Type II wrought wire has the lowest melting point (compared with Type I, III, PGP, and ticonium).

Heat treated PGP clasps are hardened and more resilient.

Beryllium is not used as an implant substance, although it can be found a component of nickel chromium alloys.

Beryllium in base metal alloys can present a dental occupational health problem.  There is strong evidence that occupational exposure to certain nickel compounds is associated with increased incidence of specific types of cancer.

Skinner, p 559.

The best method to etch a beryllium-free base metal alloy is with 0.5 normal nitric acid.

The addition of palladium to a ceramometal alloy hardens it, increases the fusion temperature, increases the coefficient of thermal expansion and increases the greyness of the alloy.

Skinner, 9th ed, 1991, p 364-7.

Women are more prone to nickel allergy than men by a 10:1 margin and it is more prevalent on skin than the oral mucosa.

