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Section 48 - Dies & Casts
(Handout)
I.  Physical Properties:
1.  Compressive strength and surface hardness or type IV die stone when mixed with water substitutes.
     To compare tensile strength and surface hardness of six type IV dental stones when they are mixed with different solutions.
     Stalite produced the highest compressive strength and abrasive resistance, followed by Whip mix gypsum hardener, distilled water, then slurry water.

2.  Properties of die materials: a comparative study.
     16 products are listed.
     Stones were superior in dimensional accuracy but their abrasion resistance was low.
     How does cyanoacrylate help?

3.  A comparison of abrasion resistance of dental stones.
     8 dental stones.
     Strength of dry dental stone is roughly twice that of wet die stone.

4.  Mold inversion and abrasion resistance of a type IV stone.
     Specimens inverted at 1, 3, 5 minutes after initial set were significantly more abrasion-resistant than were all other treatments.
Other procedures:

· no inversion, 

· inversion at initial set, 

· inversion 1 or 2 min before initial set 

· inversion 1, 3, 5, or 12 min after initial set.

II. Materials:

1.  Impression materials and electrodeposits, part 1.
     All impression materials showed a decrease of .07 - .23% from master dies.
     After 5 hours in of immersion in both acid and alkaline electroplating baths, polyether expanded.
     Addition silicone was not affected by the 5 hour immersion.
     The amount of electrodeposit found in the combinations appeared to be dependent on the substrate temperature, water sorption, polymerization shrinkage, and stresses within the electrodeposit.

2.  Combined die-investment stone and die-stone cast for making resin-retained prosthesis.
     The development of DVP has made possible the development of a phosphate bonded refractory cast and a framework pattern that can be invested and cast without removal from the DVP investment cast.(1985). The technique is described.

3.  Die materials for inlay, crown and bridge work.
     Metal dies:

· silver and copper amalgam

· electroplated

· copper

· silver

· bismouth-tin alloy

     Stone dies: 24 hours to set, accurate to 0-1%. 
     Dievestment - 0-9% setting expansion for die, 0-3% for investment. Wax pattern and die are invested. Setting and thermal expansion compensate for the casting shrinkage.
     Ceramic dies: expensive, must use a separator to remove porcelain from die.
     Cement dies: can use with any impression material. 
     Resin dies: 0-1% shrinkage

III.  Accuracy of Dies:

1.  Relative accuracy of four die systems.

1. Brass dowel pin

2. Plastipin

3. J-pin

4. Logix Model System

The mean movement of all types was .07 mm in the horizontal direction and .116 in the vertical direction.
There was no statistical difference between the various dies.

2. Dimensional accuracy of epoxy resins and their compatibility with impression materials.
     All epoxy resins tested were accurate for the 1 week test period.
     Detail reproducibility of the epoxy resins and their compatibility with impression material was excellent for polyether and addition silicone. Differences among the die material was observed when the rubber base was used with shrinkage from .2-.27%.

3.  Comparing the effects of tray treatment on the accuracy of dies.
     Nonperforated resin, custom tray with adhesive = ok for 1 pour or more.
     Perforated resin, custom tray with out adhesive = ok for 1 pour
     Perforated resin, custom tray with adhesive = ok for 1 pour or more.
     No differences between the three trays treatments for crowns on first pours.
     Use adhesive if want more than one pour.
    Perforated trays without adhesive are less accurate for crowns on second pour. 

4.  Effect of tray space on the accuracy of monophasic polyvinylsiloxane impressions.
     Tray space of 2, 4, 6mm, as well as repeated pouring (up to 3 pours) did not affect the dimensional accuracy of the impression.
     Concern would be valid in attempting to seat a FPD in one piece due to the change in interpretation dimension between the abutments.
     Overall, the use of stock trays does not effect the dimensional accuracy and stability of monophasic polyvinyl siloxane impression materials.

5. Comparative stability of two removable die systems. 
     Di-lock 
     Pindex 
     Pindex system deviations were slightly less than the Di-lock system
     No statistical difference was found. 

6. Silver-plated dies - part II: marginal accuracy of cast restorations.
    Silver plated were proved to be at least as accurate or more than stone with all materials tested. Silver acts as a potential heat sink, wax tends to distort when placed on the silver. More technique sensitive than stone dies.

IV.  Delivery:

1.  Techniques to improve seating of castings. This is the first article on die spacer(1978).
     Eliminating the effect of internal discrepancies.
     Without cement, relief will give best scenario of 17 um.
     Without cement, no relief will give worst scenario of 215 um.
     Venting helps zinc phosphate and polycarboxylate.
     Retention is 25% greater with relief.
2. Minimizing problems in fitting, seating, and cementation of fixed prosthodontic retainers.
    Dentaleen ointment (corticosteriod) on interim seating of crowns reduce pulpal irritation and diminished discomfort on final cementation.
     Flexible cast used for making indirect interim restorations.
     Technique is described for dies made of PVS material.

V.  Die Relief:
     Measurement of paint on die spacers used for casting relief.
     Ideal relief is not known.
     Eames suggests - 25 um
     Fusayama implies less than 30 um and used 40.
     Fusayama - Optimun shear strength of zinc phosphate was at 31-38.
     More complete seating increased retention from 19-32%.
     Jurgenson - 20-140 had only a moderate influence on retention.
     Materials used:

Pactra - hobby shop paint, 2 coats = 10 um, 4 coats = 18 um, 6 coats = 29 um
Belle de St Clair - 2 coats = 22um, 4- 42um, 6- 61um
Tru-fit 2 coats = 26 um, 4- 58um, 6- 77um
     Thin film = decreases shear ZNPO4
     Thick film = decreases tensile ZNPO4

2. Effects of cyanoacrylates on die stone. 
     One coat followed by a blast of air increased thickness by 1 um, increased surface hardness by 150%, increased scratch resistance by 48%.
     When more than one coat was applied, results were less satisfactory.

3. The effects of die relief agent on the retention of full coverage castings
     With relief, ZNPO4 required 32% less force to dislodge the coping.
     High shear strength of ZNPO4 is compromised by cementing oversized castings made on relieved dies.
Issue:
     Eames - die relief is for seating, not for retention (Vermilyea).

4.  Use of paint on die spacer in preparations with grooves.
     Should not accumulate in grooves more than 20-40 um.
     Apply in one direction, do not overlap.
     Pactra - can use 6 coats.
     Tru-fit produced erratic film thickness and potentially significant pooling in the groove.
     Further study is needed to determine if die spacer in grooves will improve the seating of castings.

5. Film thickness of die coating agents. 
     Several cyanoacrylate resin cement thicknesses were measured, Duro, Krazy glue, permabond, Zap/Ca, Krylon acrylic spray. There were no significant differences. 
- Abstracts -

48-001. Stackhouse, J. A., Jr. Impression materials and electrodeposits.
a. Part I: Impression materials. J Prosthet Dent 45:44, 1981.
b. Part II: Electrodeposits. J Prosthet Dent 45:146, 1981.
Purpose: To evaluate the dimensions of five different impression materials prior to the electroplating process.
Methods & Materials: The five impression materials were as follows: modeling compound, mercaptan rubber, condensation silicone, polyether and an addition silicone. The materials were mixed and were then evaluated under three conditions: dry bench cure at 23 degrees C, water bath at 32 degrees C and a water bath at 38 C. Specimens of the polyether and addition silicone were immersed in an acid copper-sulfate electroplating bath at room temperature and then evaluated.
Results: All impression materials showed a decrease of 0.07% to 0.23% from the master die dimensions. the polyether expanded in both acid and alkaline electroplating baths after five hours of immersion. the addition silicone was not affected.
Conclusions: The authors recommend a 32 degree C water bath as being a more realistic representation of the intraoral environment of the impression materials. All the impression materials showed shrinkage from 0.07% to 0.23%. When used as a substrate for electrodeposition, the shrinkage will determine the dimensions of the electrodeposits.

48-002. Eames, W. B., et al. Techniques to improve seating of castings. JADA 96:432, 1978.
Purpose: To study methods of eliminating the effect of internal discrepancies which cause a rebound effect leading to incompletely seated castings.
Materials & Methods: Over 200 castings on prepared human teeth (1st and 2nd molars) in vitro were evaluated with the following experimental variables: (1) degree of convergence -10 or 20. (2) Type of cement (3) occlusal venting (4) aqua-Reggie etching relief and (5) die spacing. 185 full gold crowns and 40 class II inlays cast in type III gold.

Results: 

Seating crowns without cement:
· Worst scenario: 215um, 10 degree, not relieved, static force

· Best scenario: 17 um, 10 degree, relieved, biting force

Convergence and cement types:
· Crowns without etching/relief-unsatisfactory; 20>10 (112-580um)

Venting
· Improved zinc phosphate and polycarboxylate

Aqua-regia etching
· Significantly improved seating

Relief
· 25% greater retention

· Enhanced seating of inlays

Discussion: rebound phenomenon- internal pressures resulting from discrepancies against dentin and form casting distortion is greatly reduced by relief. There should be no interruption of seating force during cementation (3 minutes, minimum).
Summary: Retention values of uncemented castings give no indication of retention values after cementation. 20 degree convergence most likely clinically. Cement improved the seating of castings. Die relief was demonstrated to be the most suitable casting compensation technique vs. venting or aqua-regia.
48-003. Myers, M. and Hembree, J. H. Relative accuracy of four removable die systems. J Prosthet Dent 48:165-168, 1982.
Purpose: To test the relative accuracy of four removable die systems.
Materials and Methods: The four die systems studied were: the brass dowel pin, the Plastipin, the J-pin, and the Logix Model System. Vinyl polysiloxane impressions were made of a standardized brass model and poured in Silky Rock. Ten working casts were made of each of the four die systems, and measurements were made with a stereoscopic microscope and micrometer. Original measurements were made and recorded before the dies were sectioned. The dies were then removed and replaced for 30 times. Reference points were made to determine the vertical shift and horizontal shift.
Results: The horizontal shift of the dies was inconsistent when evaluating the various types. Some shifted to the left and others to the right. Most of the vertical shift occurred in the positive (occlusal) direction. 

· the Logix Model System was the most difficult to use (dies fit very tightly)

· the Plastipin showed the least amount of horizontal shift

· the brass pin showed the greatest shift in both directions

· the mean movement of all types was 0.07 mm in the horizontal direction and 0.116mm in the vertical direction

Conclusions: Overall, there was no statistical difference between the various dies. In clinical and laboratory use, the amount of shift would probably result in an adequate restoration.
48-004. Campagni, W. V., Preston, J. D. and Reisbick, M. H. Measurement of paint-on die spacers used for casting relief.   J Prosthet Dent 47:606-611, 1982.
Purpose: To show the actual thickness of spacing materials. Substantiate the number of coats needed to produce the thickness claimed by manufacturers.

· Ideal amount of casting relief to achieve maximum retention is not known.

· Eames suggests 25u , Fusayama implies less than 30 is undesirable and used 40. Fusayama found that optimum shear strength of zinc phosphate was at 31-38.

· More complete seating increased retention from 19%-32%. Jurgensen concluded that variations from 20-140 had only a moderate influence on retention.

· Most investigators have exceeded the maximum thickness of 25u allowed by the ADA specification No 8 for type I dental cements.

· Fusayama reported over 90u thickness of cement, unless some special means were used to relieve the heavy resistance of the cementing substance.

· Film thickness as little as 3u for zinc phosphate has been found.

Results:
die spacer Pactra - hobby shop paint, 2 coats = 10u

· 4 coats = 18u

· 6 coats = 29u

die spacer Belle de St. Clair 2 coats = 22u

· 4 coats = 42u

· 6 coats = 61u

die spacer Tru-fit 2 coats = 26u

· 4 coats = 58u

· 6 coats = 77u 

Conclusions:
· Measurements were not consistent with those reported by manufacturers.

· All materials had a consistent progression when multiple coats were applied, four coats being double and six coats being triple the value of two coats.

· Clinically significant differences were not found between surfaces or preparations.

48-005. Ghahremannezhad, H. H., et al. Effects of cyanoacrylates on die stone. J Prosthet Dent 49:639-646, 1983.
Purpose: To report the effects of the application of cyanoacrylates on die stone, including changes in the dimensions of the die, in the hardness of the die, and in the number of layers of resin that can be applied safely.
Materials and Methods: Two types of cyanoacrylate, MDS and Eastman 910 were used in the study. Dies were fabricated with either Vel-Mix or Silky Rock die stone. Distilled water or Stalite hardener were used to mixed the stone. The liquid to powder ratio was 23ml to 100gm. 440 stone blocks were made in all.
     Dimensional change was determined by measuring the blocks prior to applying the cyanoacrylate and after each coat was applied. After the coat was applied a blast of air (30psi) was applied to remove the excess. Four coats were applied to each test group.
     Surface hardness was evaluated by a Knoop hardness testing machine. Four coats were applied to all specimens.
     Scratch resistance was evaluated by using a machine that moved the blocks back and forth a distance of 8mm at a rate of 3mm per second. A no.10 Bard Parker blade at a load of 250 gm was used to scratch the specimens. The blocks were weighed before and after the test.
     Surface morphology was evaluated by using a scanning electron microscope.
Results: The results for dimension change, surface hardness and scratch resistance are demonstrated by the following charts.
     Surface morphology: One coat of cyanoacrylate filled in the pours of the stone creating a glassy appearance. The was not an appreciable difference between the two types of adhesives. The glassy layer became more evident as more coats were applied. When 4 or 5 coats were applied clumps of resin appeared on the surface.
Conclusion: One coat of cyanoacrylate resin followed by a blast of air to remove the excess resulted in the following: (1) an increased thickness of 1 micrometer which is insignificant, (2) an increase in the surface hardness by about 150%, (3) an increase in scratch resistance by 48%, and (4) closing of the pores and producing a shiny surface. When more than one coat was applied the results were less satisfactory. The authors recommend applying the cyanoacrylate after marking the margin and placing die spacer.

48-006. Miranda, F. J., et al. Comparative stability of two removable die systems. J Prosthet Dent 36:326-333, 1976.
Purpose: Comparative study of two removable die systems.
Methods & Materials: Two systems were evaluated: Di-Lok system and the Pindex system. Ten casts with two removable dies each were constructed for both systems and evaluated. The full arch Di-Lok tray is made up of three pieces: body of the tray, an outer perimeter and a posterior locking bar. The first two pieces are ribbed so that the base will lock the cast into position. The Pindex system uses a precision drill and light source, machined dowel pins and corresponding precision plastic sleeves. The casts were sectioned according to manufacturer’s instruction. Each die was removed and replaced 30 times to simulate laboratory usage. The dies were then evaluated against pre-sectioned measurements.
Results: The results indicate small inconsistent horizontal deviations and consistent vertical deviations for both systems. The Pindex system deviations were slightly less than the Di-Lok.
Conclusion: No statistical difference was found.

48-007. Schneider, R. L., et al. Compressive strength and surface hardness of type IV die stone when mixed with water substitutes. J Prosthet Dent 52:510, 1984.
Purpose: To investigate six ADA approved type IV die stones by comparing their compressive strength and surface hardness when they are mixed with different solutions. 
Methods and materials: Six die stones were tested mixed with double distilled water, slurry water, Whip-mix hardener, and Stalite. Testing was done using an Instron universal testing machine. Surface grooving was evaluated using an optical measuring microscope.
Results: It was found that with the use of the gypsum hardeners (Whip mix hardener and Stalite) that the width of scratching decreased, which indicates a harder surface, and the compressive strength of the materials increased, which indicates a denser material. In this study, slurry water created the lowest values overall for compressive strength and surface hardness. 
Conclusion: Die stones mixed with water substitutes result in significantly increased surface hardness and compressive strength.

48-008. Vermilyea, S. G., et al. The effects of die relief agent on the retention of full coverage castings. J Prosthet Dent   50:207, 1983. 
Purpose: The purpose of this investigation was to determine the influence of the die relief on the retention of cast restorations using three cementing mediums.
Materials & Methods: Eighteen freshly extracted human molars were prepared for full coverage cast restorations, 10-20 degree taper, chamfer margins, and polished with pumice on a wet rag wheel. Duplicate polysulfide impressions were taken of the prepared teeth. On eighteen dies the walls were coated with commercial die-relief agent, two 20-25 um layers. The remaining eighteen were not relieved (unspaced). Using the lost-wax casting technique, 36 copings were fabricated (18 relieved, and 18 unrelieved). 
     Three different cements were used, zinc phosphate, polycarboxylate, and reinforced zinc oxide-eugenol cement. A static load of 5 kg was applied for 10 minutes. The test pieces were then stored for x 24 hours. Forces were applied to dislodge the casting, and were measured using an Instron machine. Six trials were made for each cement and casting.
Results: The range of forces required to dislodge the cemented castings ranged from the spaced castings (Durelon cement 18 kg), to unspaced castings (Flecks cement 37 kg).
     When comparing values on the unspaced castings, it was found that Flecks cement required more force for removal than Durelon or Fynal. When die relief was applied, Flecks cement resulted in a 32% reduction in the force required to dislodge the copings. There was no statistical difference for the other cements.
Conclusion: The retention of cast restorations is influenced by the preparation design, casting accuracy, and the physical properties of cements.
     The data presented here suggests that the failure of thin films of ZnPO4 is mainly the result of shear forces, and the failure of thick films of ZnPO4 was the result of mainly tensile forces (when correlating the shear strength-tensile strength ratios: Flecks 6:1, Durelon 2.2:1, Fynal 1.7:1). Results also indicate that the high shear strength of ZnPO4 cement is compromised by cementing oversized full castings made from relieved dies. 

Letter to the Editor (and Reply) J Prosthet Dent 51:285, 1984. 
     Dr. Eames letter questions the validity of Dr. Vermilyea’s research, especially since their results are very different. He questions some of the materials and methods, ie. sample size (number of teeth used), properties of the cements, preparation design (convergence), and thickness of the die spacer (2 vs. 4 layers). Dr. Vermilyea responds by "polishing the preparation" he is trying to evaluate the die spacer without the aid of mechanical retention from diamond stones. Also he states that the same teeth were used with the same cements x 6 trials, and not mixed. For preparations, the angle of convergence was not taken lightly, and based on descriptions by Tylman and Eames. Dr. Vermilyea also mentions the loss of retention was only with ZnPO4 and not other cements, he also takes to the offensive and describes factors (ie. materials and methods) that Dr. Eames did not include in his article.

Letter to the Editor (and Reply) J Prosthet Dent 51:437, 1984.
     This letter has Dr. Engelman and Mr. Zamaloff asking "Why a full shoulder with a bevel was not used" (literature references are cited), and that with a chamfer preparation, much of the coronal retention is lost due to the die relief. Dr. Vermilyea responds by saying the literature articles evaluate prep design for ceramometal restorations, and not what this study is all about, ie. the potential effects of die spacer on the retention of castings. He also states that he is not challenging the technique of Dr. Eames, but two coats provide a space of about 50 microns, using a technique employed by dentists. Once again, Dr. V mentions that only the retention from ZnPO4 is compromised when castings have been made on oversized dies. 

48-009. Donovan, T., et al. Use of paint-on die spacers in preparations with grooves. J Prosthet Dent 52:384, 1984.
Purpose: Determine if there is a tendency for paint-on die spacers to accumulate in the grooves of preparations in sufficient thickness to exceed the tolerance of 20-40u. 

· 20-40u is generally specified to facilitate complete seating of the casting and to allow for the film thickness of the cement. 

· Grooves used with complete crown preparations significantly inhibit the seating of castings, presumably by acting as hydraulic cylinders during cementation. 

Does die spacer compromise intimate adaptation essential to resistance and retention form?

Conclusion:
· Technique used to apply the die spacer can affect the film thickness produced.

· Meticulously applied in one direction is better than overlapping. 

· Pactra will not result in significant accumulation of die spacer in the groove using six coats.

· Tru-fit produced erratic film thickness and a potentially significant amount of pooling in the groove base using two coats of gold and one coat of silver.

· Further study is needed to determine if die spacer in grooves will improve the seating of castings.

48-010. Aiach, D., et al. Dimensional accuracy of epoxy resins and their compatibility with impression materials. J Prosthet Dent 52:500, 1984.
Purpose: To determine the dimensional stability of epoxy resins and their compatibility with three types of impression materials.
Materials and Methods: Impressions were made in custom trays from a standard stainless steel die. Polyether, polysulfide, and addition silicone impression material were used. Epoxy die resins were poured into the impressions. The following epoxy resins were used: Rock model, Coe Die, Pri-Die, and Dentsply Epoxy die. Six specimens for each impression material were poured. The specimens were tested for dimensional change at 18, 48, and 72 hours.
Results: There was no significant difference between the impression materials or the epoxy resins at p = .05. Small voids were observed with the addition silicone due to the low contact angle or the release of hydrogen. When the polysulfide impression material was used the shrinkage varied from 0.2% to .27%.
Conclusion: All epoxy resins tested were accurate for the 1 week test period. The detail reproducibility of epoxy resins and their compatibility with impression material was excellent for polyether and addition silicone. Differences among the die material was observed when the rubber base was used.

48-011. Crispin, B. J., et al. Silver-plated dies. Part II: Marginal accuracy of cast restorations. J Prosthet Dent 51:768, 1984.
Purpose: To evaluate the marginal accuracy of cast restorations made on stone and silver-plated dies.
Methods & Materials: Three silver-plated dies and three stone dies were fabricated from four impression materials. The impression materials were: Permlastic, Impregum, Xantopren-Optosil, and Reprosil. The dies were painted with three layers of die spacer within 1 mm of the margins.
Results: Permlastic and Reprosil had significantly more accurate crown margins from silver-plated dies. Impregum and Xantopren-Optosil had no significant difference between stone or silver-plated dies. Reprosil had the most accurate crown margins followed by Impregum, Permlastic and finally Xantopren-Optosil.
Conclusion: Silver-plated were proved to be at least as accurate or more than stone with all the materials tested. One negative aspect of silver-plated dies related to adaptation of wax. The silver acts as a potential heat-sink, wax tends to distort when placed on the silver. Warming the metal dies helped the adaptation, but it was still more technique sensitive than stone dies.

48-012. Kanoy, B. E., et al. Combined die-investment stone and die-stone cast for making resin-retained prostheses. J Prosthet Dent 53:285, 1985.
Summary: A technique is presented for developing a combined die-investment stone/die stone full arch working cast for use in making a resin-retained prosthesis. The advantage of the technique is that it affords the opportunity to articulate the working cast with a cast of the opposing arch and make the framework directly on a refractory material, while minimizing the subsequent need to trim the refractory material. 
The technique involves placing matrix bands in the impression and just pouring the area that will be invested in the DVP material. The block of material is poured with two dowel pins in it and then the rest of the impression in poured in stone. The dowel pins relate the block of investment cast to the rest of the arch. 
The article seems dated due to the fact that it could be done much easier with the Pindex system today.

48-013. Bell.  Minimizing problems in fitting, seating, and cementation of fixed prosthodontic retainers. J Prosthet Dent 57:266-270, 1987.
This article is essentially a testimonial for Dentaleen ointment when used as a temporary luting agent for definitive restorations. The restorations are easily removed and pulpal sensitivity is reduced by the corticosteroid contained in the cream. Information contained in the article is largely anecdotal.
48-014. Newman, A. and Williams, J. D. Die materials for inlay, crown and bridge work. Br Dent J 127:415-420, 1969.
Desirable characteristics of a die material:

· accuracy

· reproduce fine detail and sharp margins

· strength

· hardness

· ease of manipulation

· production of die in a short time

· suitable to all types of impression materials

· non-injurious to health

· good color contrast

Metal dies

· Silver and copper amalgam - must condense into a rigid material. Affected by heat. 10-12 hours to harden.

· Electro- plated dies - 

· Copper - 10-15 hour process

· Silver - hydrocyanic gas can be produced

· Bismuth-tin Alloy - spray gun at 138 degrees C to impression. Difficult to spray in narrow confined areas.

Stone dies - 24 hours to set. Accurate to within 0-1%. Soluble in water, margins rub away. Dievestment - 0-9% setting expansion for the die. 0-3% expansion for the investment. Wax pattern and die are invested. Setting and thermal expansion compensate for the casting shrinkage.

Ceramic dies

· Diamond die - expensive

· Ceramco Die - must use a separator to remove the porcelain or removal of fired porcelain will be impossible without fracturing the die.

Cement Dies

· Modle Kryptex - can be used with any impression material.

Resin Dies

· Epoxy Resin - 0-1% shrinkage.

· Diemet - is semi-solid and cannot be poured, must be pushed into the impression. 

· Self-cure resin - considerable shrinkage, unsuitable as a routine die material.

Polysulfide Elastomer: stones, electro-plated silver, sprayed metal, dievestment,ceramco die

Silicone elastomer: electro-plated copper and silver, sprayed metal, epoxy resins, stones, dievestment,ceramco die.

Composition: electro-plated copper, amalgam, krypytex.

Alginate: stones,dievestment, kryptex.

48-015. Toreskog, S., Phillips, R. W. and Schnell, R. J. Properties of die materials: A comparative study. J Prosthet Dent 16:119-131, 1966.
Purpose: To compare common types of materials used in die construction.
Materials and Methods: 16 products listed in a table in the article were evaluated. Dimensional change was evaluated by measuring the dies. Hardness was evaluated by the Baby Brinell hardness and Knoop hardness test. Abrasion resistance utilized a special testing apparatus with a dull and sharp blade. Detail duplication was examined under magnification. Compatibility with two polysulfide rubbers and two silicones were evaluated by direct vision.
Results: Silicophosphate cement showed the greatest dimensional change. The Brinell hardness scores were more varied and lower than the Knoop hardness scores. The liquid hardeners increased abrasion resistance of the dies. The immersion of the dies into the polystyrene solution reduced the reproducibility of the detail. The compatibility varied greatly with the specific die and impression material. The complete results are extensive and presented in numerous tables in the article.
Conclusion: The stones were superior in dimensional accuracy, but their abrasion resistance was low.

48-016. Lyon, H. E., et al. A comparison of abrasion resistance of dental stones. Dent Mater 49-51, 1986.
Purpose: to evaluate eight gypsum dental stones for their resistance to abrasion.
Methods & Materials: Seven gypsum die stones and a type III general laboratory stone were used for comparison. The abrasion was evaluated by using an unshaped edge of an injector razor blade against the 90 degree of the specimen of stone. The samples were tested after 24hours and again after 7 days. The die stones evaluated were: Die Keen, Gildent, Jade-stone, Prima-rock, Silky-rock, Super-Die, Vel-mix, and Microstone.
Results: the type III general laboratory stone was as resistant as the die stones at 24 hours. Silky-Rock, Microstone(type III), Jade-stone and Prima-Rock were the most resistant to abrasion. After 7 days of aging, Vel-Mix was the most resistant to abrasion. The least resistant after 7 days was Gildent, Die Keen and Microstone.
Conclusion: the strength of dry gypsum die stone is roughly twice that of wet die stone. The loss of water results in greater strength by allowing small secondary crystals to deposit on the larger calcium sulfate dihydrate crystals. The stone grows stronger because the larger dihydrate crystals cannot move without breaking the secondary crystals. 

48-017. Hardison, J. D. and Mitchell, R. J. Mold insertion and abrasion resistance of type four stone. Dent Mater 5:66-70,1989.
Purpose: To determine whether placing the impression and the diestone so the impression is on the top during setting affects the resulting die's abrasion resistance.
Methods & Materials: Impressions of a brass bar with a milled 90 degree edge were obtained by using a polysulfide material in a rigid brass tray. Type IV diestone was vacuum mixed and vibrated into the the impression.

Eight techniques were compared:

· 1. No inversion

· 2. Inversion after initial setting

· 3 and 4. inversion one to two minutes before initial set.

· 5,6,7 and 8. inversion at 1,3,5 or 12 minutes after initial set.

Results: Each specimen was abraded 24 hours after mixing. The specimens inverted at 1, 3 and 5 minutes after initial set were significantly more abrasion-resistant than were all other treatments.

48-018. Richardson, D. W., et al. Film thickness of die coating agents. J Prosthet Dent 65:431-433, 1991.
Purpose: To measure the film thickness of several cyanoacrylate resin cements that are commonly used when one is making porcelain margins.
Material and Methods: A reference point was marked on die stone block and measured with a Mikrokator thickness gauge. The materials tested were :

GROUP NO:

· Duro Super Glue 10 

· Krazy glue 10

· Permabond 10

· Zap/CA 10

· Krylon acrylic spray 10

Results/Conclusions: During the fabrication of porcelain margins for fixed restorations, a coating agent is used to protect the stone die. To make restorations with minimal marginal opening, a die coating agent with minimal film thickness is recommended.
      The film thickness measurements ranged from 0.367 um for Duro Super Glue material and 2.3 um for Zap CA material. These results indicate that there is no significant differences between the die coating agents used in this study.
48-019. Tjan, A.H.L. Comparing the effects if tray treatment on the accuracy of dies. J Prosthet Dent aug 1987 vol 58 nu 2.
1. nonperforated acrylic resin custom tray with adhesive

2. perforated acrylic resin custom tray without adhesive

3. perforated acrylic resin custom tray with adhesive

· No appreciable differences were found in the complete crowns among the three tray treatments on the first pours.

· Significant statistical differences observed in the MOD and occlusal inlays were of questionable clinical significance.

· Adhesives are advisable if the impressions are poured repeatedly, however, to minimize accidental separation of the impression from the tray.

· The second casts were less accurate with complete crowns and MOD inlays when perforated trays were used without adhesives. 

48-020.  Tjan, A.H.L., et al. Effect of tray space on the accuracy of monophasic polyvinyl siloxane impressions. J Prosthet Dent 68:19-28, 1992.
Purpose: To assess the effect on tray space on the dimensional accuracy and stability of impressions made from four brands of monophasic polyvinyl siloxane material.
Materials and Methods: Medium viscosity Baysilex, Detaseal, Imprint, and Hydrosil XT were used in the study. Impression trays with 2,4, and 6mm space between the abutments and tray edge were made. 20 impressions for each space were made. Dimensional accuracy was accessed by measuring the dimensional changes of the recovered die stone compared to the master medal model.
Results: Baysilex and Imprint were not significantly affected by tray spaces. However, when Detaseal and Hydrosil XT were used in the 6mm spaced tray a significant shorter interpreparation distance was noted. This is the distance between the two abutments for a FPD. An increased occlusal gingival dimension was observed with Detaseal and Hydrosil XT. The findings of the study did not show that the thickness of the material in the tray influenced the dimensional accuracy or stability of the individual preparations.
Conclusion: Tray space, as well as repeated pouring (up to 3 pours) of the impression did not affect the dimensional accuracy of the impression. Concern would be valid in attempting to seat a FPD in one piece due to the change in interpreparation dimension between the abutments. Overall, the use of stock trays does not affect the dimensional accuracy and stability of monophasic polyvinyl siloxane impression materials. 

48-021.  Roberts, D.B. Flexible cast used in making indirect interim restorations.  J Prosthet Dent 68:372-4,1992.
This article describes a procedure for making indirect interim restorations from cast and dies made of polyvinyl siloxane impression material. The use of these flexible casts and dies facilitates the removal of the polymerized resin from the cast and the rapid set of the polyvinyl materials reduces the time involved in making the indirect interim restorations.

