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Tensile Properties and Surface Reaction Layer of Biomaterial, Ti-29Nb-13Ta—4.6Zr, Cast by
Dental Precision Casting Process Using Various Investment Materials

Mitsuo NUNOMI, Toshikazu AKAHORI, Tetsunori MANABE, Tsutomu TAKEUCHI,
Shigeki KATSURA, Hisao Fukul and Akihiro Suzuki

Synopsis : Ti-29Nb-13Ta—4.6Zr for biomedical applications and conventional o+ f type titanium Ti-6Al-4V ELI for biomedical and dental applica-

tions are subjected to dental precision casting using commercial alumina based and magnesia based investment materials, and modified mag-

nesia based investment material. Mechanical properties and surface reaction layers of cast Ti—-29Nb-13Ta—4.6Zr were investigated in order to

find the suitable investment material for dental precision casting of Ti-29Nb-13Ta—4.6Zr in comparison with Ti-6AI-4V ELI. The following

results were obtained.

Elongation of Ti-29Nb—13Ta-4.6Zr cast into commercial alumina based investment material is lower than those cast into commercial

magnesia and modified magnesia based investment materials although no big difference in strength is obtained regardless of the investment

materials. The formation of surface reaction layer composed of oxide and a-case is restrained by magnesia and modified magnesia based in-

vestment materials as compared with alumina based one. The modified magnesia based investment material is better for casting of Ti-29Nb

13Ta—4.6Zr as compared with magnesia and alumina based investment materials.

Key words : [3 type titanium alloy; mechanical properties; surface reaction layer; dental precision casting; investment material.
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Fig. 1. Schematic drawing of precision casting method.
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Fig. 2. Geometries of cast tensile test specimens of

Ti—29Nb-13Ta—4.6Zr and Ti-6Al-4V ELI in mm
for evaluating tensile properties in (a) as-cast con-
ditions and (b) effect of surface layer on tensile
properties.
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Fig. 3. Appearance of as-blasted cast tensile specimens of
Ti-29Nb-13Ta—4.6Zr and Ti-6A14V ELI using
each investment material.
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Fig. 4. Effect of mold material on tensile properties of cast (a) Ti-29Nb—13Ta—4.6Zr and (b) Ti-6Al4V ELL
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Fig. 5. Light micrograph of cross section of each part of Ti-29Nb—13Ta—4.6Zr and Ti—6Al-4V ELI cast into modified magnesia

based investment material.
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Fig. 6. SEM fractographs of Ti—29Nb—13Ta—4.6Zr cast into modified magnesia based investment material after tensile tests.
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Fig. 7. SEM fractographs of Ti~6A1-4V ELI cast into modified magnesia based investment material after tensile tests.
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Fig. 9. X-ray diffraction patterns of Ti-29Nb-13Ta—4.6Zr cast into each investment material as a function of distance from dis-
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