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70-001. Nakajima, H., Okabe, T. Titanium in Dentistry: development and research in the U.S.A. Dent Mater J 15:77-90,1996.
Abstract not available at this time...
70-002. Chai, T and Chou C K. Mechanical properties of laser-welded cast titanium joints under different conditions. J Prosthet Dent 1998; 79:477-83.
Statement of the problem: Data on optimal conditions for laser welding commercial pure cast titanium used in dental restorations are sparse and not well established.
Purpose: The mechanical properties of laser-welded cast commercially pure titanium under different laser welding conditions were evaluated to find the optimal parameters in terms of duration and voltage (energy level).
Material and methods: Fifty seven cast pure titanium specimens according to ISO specification 6871 were divided into nine experimental groups and one control group. The sectioned titanium bars were laser welded under different duration (8,10, and 12 ms) and energy (290, 300, and 310 V) levels and evaluated for ranges of ultimate tensile strength (374 to 562 MPa), and percentage elongation (2.49% to 10.58%).
Results: Under a suitable laser-welding setting parameter the ultimate tensile strength and 0.2% yield strength of experimental groups were weaker than the unsectioned control specimens (control group ultimate strength 540+/-11MPa , 0.2% yield strength 258+/-49 MPa) or too brittle (control group percentage elongation 12.41 %+/-1.83%). Two-way ANOVA, nonparametric tests ahowed that voltage was the only significant factor for all parameters studied (p<0.01). Optimal conditions were determined with three dimensional response curves (305 V, 12ms ultimate tensile strength; 310 V, 10 ms 0.2% yield strength; 300 V, 12 ms percentage elongation).
Conclusion: Optimal duration and voltage (energy level) used in laser welding for cast CP gade I titanium bar was superior to or comparable with and produced properties that were superior to or comparable with the unsectioned control specimens.

70-003. Wang, R.R., Chang, W.T. Thermal modeling of laser welding for titanium dental restorations. J Prosthet Dent 79:335-341,1998.
Abstract not available at this time....

70-004. Watanabe, K., et. al. Possible segregation caused by centrifugal titanium casting. Dent Mater J 15:212-219, 1996.
Purpose: To investigate the possibility of segregation in Ti-6Al-4V alloy under strong centrifugal force.
     Why? To obtain a complete titanium casting, intense casting force is required because its solidus temperature is very high and as a result, the molten titanium tends to solidify very quickly during casting. The casting force is 100-1000 times gravity and it has been discussed prior to this study that segregation must occur. The segregation will result in undesirable changes in casting character, such as hardness and corrosion, as compared to a homogenous distribution.
Material and Methods: A rod like pattern was used for casting. It was 30mm long with a diameter of 6mm. A platinum wire was used as a tracer in the casting to record the flow if the alloy. The wire would be hit by the molten metal and travel through the casting. The samples were invested in a phosphate bonded investment. Heated to 1150 degrees C and cooled slowly to room temperature in an electric furnace. The samples were cast in an argon arc centrifugal casting machine with either commercially pure titanium or the titanium alloy. The samples were sand blasted and evaluated with a mapping system developed by the authors. 
Results: The platinum did not flow in the initial half of the casting because the titanium flowed halfway through the casting before melting the platinum wire. The platinum indicated only the trace lines of the direction of flow. The mapping for the elements yielded no significant differences in the AL and V contents at the front portion and the influx portion.
Conclusion: The centrifugal casting did not induce the segregation of AL and V for the Ti-6Al-4V alloy in dental usage.

70-005. Kotake, M. et al. Fatigue Resistance of Titanium-Nickel Alloy Cast Clasps. Int J Prosthodont 10:547-52, 1977.
· Titanium-nickel -popular in use as orthodontic wires, for constant force for a long period of time.

· Casting Ti-Ni showed an unusually large working range of superelasticity.

· Permanent deformation of the clasp was not found after unusually large bending, suggesting that a larger undercut would be possible than that of CoCr cast clasps.

Purpose: Fatigue resistance of the clasp during repeated cycles of placement and removal using a model abutment was investigated to determine whether the Ti-Ni would reveal superelastic characteristics.

Materials and methods:

· high-purity sponge titanium

· electrolytic nickel

· 49.2% titanium

· 50.8% nickel

Comparison clasps:

· commercially pure titanium

· cobalt-chromium alloy

· 12% gold-silver-palladium-copper alloy

Undercut

· .25 and .50 mm.

1,010 cycles

Five specimens

Results:

· Co-Cr clasps had the greatest retentive force, lowest was Ti-Ni.

· Co-Cr and Au-Ag-Pd-Cu clasps decreased gradually in retentive force.

· Ti had a dramatic decrease.

· A similar trend was revealed for the .5 mm undercut.

· Retentive force of the Ti-Ni clasps was comparable to the Ti and Au-Ag-Pd-Cu clasps in the final period of testing.

Discussion:

· Co-Cr and Co-Cr-Ni are popular because of their low density, high modulus of elasticity and low cost.

· Gold favorable for clasps because of high yield strength and low modulus of elasticity, but also have high cost and unavoidable permanent deformation in long term service.

· Co-Cr, Au-Ag-Pd-Cu and Ti clasps lost a large fraction of their retentive forces because of permanent deformation. 

· The magnitude of the retentive forces was closely related to the elastic modulus of the metal.

· The brittle grain structure in titanium explains the lower fatugue resistance of the Ti clasps

· The difference in change of retentive force of the clasp groups could be attributed to the magnitude of permanent deformation of the clasp arms.

· Superelastic characteristic, the extraordinary large working range of the Ti-Ni cast clasp has been confirmed.

· Nickel ions were released from Ni-Cr alloys in prosthodontics. However, Ti-Ni has a different component structure and may have a different ion release behavior from other nickel-containing alloys. The standard for assessment of the safety of metals in the oral environment remains controversial and has not been definitively established. Clinical investigations are needed to assess the influence of the Ti-Ni in RPD on patients hypersensivity.

Conclusions:

· Retentive force of cast Ti-Ni clasps did not significantly decrease during repeated cycles.

· Ti-Ni may be suitable because of its significantly less permanent deformation during service. 

70-006. Besimo,J et al. Marginal adaptation of titanium frameworks produced by CAD-CAM techniques. Int J Prosthodont 10:541-46,1997.
Abstract not available at this time......

70-007. Iwama, C.Y. and Preston, J.C. Cobalt –chromium –titanium alloy for removable partial dentures. Int J Prosthodont 10:309-17,1997.
Purpose: To prepare Co-Cr-Ti alloys with varying percentages of Titanium and determine comparative physical properties of each ; to compare the Co-Cr-Ti alloy against a commercial titanium alloy and Vitallium; to compare the flexural strength of the Co-Cr-Ti alloy with that of Vitallium and analyze the microstructure of the Co-Cr-Ti alloys.

Methods & Materials: Twelve samples each of the following Co- Cr- Ti dilution were developed:

75% Co+ 21% Cr+ 4% Ti (2) 75%Co+ 20% Cr +5% Ti and 75% Co+ 19% Cr + 6%Ti. Each sample was cast into a RPD clasp replica. These samples were tested and evaluated for the following physical properties: yield strength, tensile strength, elongation and modulus of elasticity. During the testing, four samples of the 4% Ti and three samples of the 6% Ti were lost as a result of fracture and testing malfunction. Therefore the final number of samples tested were eight 4% Ti , twelve 5% Ti and nine 6% Ti. A universal testing machine was utilized to test each sample for the above physical properties. The physical properties of the samples were evaluated against 13 samples of pure titanium clasps and Vitallium alloy clasps . Fatigue testing was accomplished by deflecting the clasp pattern 0.5-mm until fracture occurred. Microstructure was analyzed under SEM after the clasp fractured.

Results: The addition of titanium caused the physical properties to improve and in the case of the 4% alloy one saw a marked increase in certain physical properties. The addition of titanium also increased the flexural ability of the Co-Cr –Ti alloy. Analysis of the clasp after fracture under examination with SEM revealed that grain size and dendritic formation was different between Vitalliun and with the Co-Cr-Ti alloy.
Conclusions: The addition of titanium to an alloy has positive effects on the physical properties. The authors feel that the addition of 4% titanium to the traditional Co-Cr alloy has the best results. I, too, believe the addition of titanium has a positive effect on physical properties when added in minute quantities but I would not use this article to defend that statement. Upon close examination of the reported data in Table(1) one must wonder why going from 4% Ti to 5% the elastic modulus goes from 24.3 to 29.3 but when going from 5% Ti to 6% the elastic modulus values goes from 29.3 to 6.2. In each case there is only a one-percentage point increase. Can anyone explain this? The data in Table (2) also raises some eyebrows. If the authors were analyzing a 5% Ti clasp how can the percentage of titanium be greater than what they started with? ( Not being too bright, I decided to pose these questions to our own CAPT Kelly. In his own words: " Preston probably gun decked his data; it has been a long time since I’ve seen BS data like this. Preston must have been on the editorial board of this journal.") Make up your own mind sports fans.

70-008. Haney, S.C., Meiers, J.C. In vitro study of intraoral welding procedures for pure titanium. Quintessence Int 27:841-47; 1996.
Purpose: To examine the clinical feasibility of safe intraoral welding of titanium fixed prostheses. 
Subject: The article constructs an in vitro model for measuring the potential temperature transmission to a vital pulp from a simulated intraoral welding of titanium 
Methods and materials: Four titanium specimens were prepared for welding and measurement of temperature transmission to the axial wall of the casting during the welding procedure was measured by thermocouple. Ten trials were run on each specimen. 
Discussion: Titanium weld point is at a temperature of 3,034 degrees Fahranheit. Titanium is also characterized by low thermal conductivity. A major concern is the effect of the heat generating procedure on the dental pulp. Zach and Cohen showed that a ten degree temperature rise is usually tolerated satisfactorily by the pulp, but that a twenty degree rise will cause irreversible necrosis in sixty percent of pulps, and a thirty degree rise immediate and total pulpal degeneration. The welding pulse produced lasts for 1-millisecond. Temperatures up to 127 degrees were measured at 1mm from the weld point, but a maximum of 68 degrees was detected at the axial wall 4mm away from the weld point against the abutment.
Conclusion: The potential for damage to the dental pulp is minimal from intraoral titanium welding. Further investigation is warranted. Clinical situations that involve divergent paths of draw for tilted abutment teeth, loss of one abutment tooth of a FPD, cementation failure of abutments, and interunit fracture of FPDs have all been reported to have been managed with techniques that employ intraoral welding. Photos and a description of an actual case are provided in the article.

