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Ti—29Nb-13Zr-2Cr, Ti-29Nb-15Zr-1.5Fe, Ti-29Nb-10Zr-0.5Si, Ti-29Nb-10Zr-0.5Cr-0.5Fe and Ti-29Nb-18Zr-2Cr-
0.5Si were newly designed for dental applications. These alloys were designed based on Ti-29Nb-13Ta-4.6Zr (TNTZ), replac-
ing relatively high melting point element, Ta, with beta stabilizing elements such as Cr, Fe and Si, which would lower the melting
point of the alloy. Their melting points, mechanical properties, and cytotoxicity were investigated in this study. The following

results were obtained.

Melting points of designed alloys decrease about 50 to 370 K as compared with that of TNTZ, and Ti-29Nb-13Zr-2Cr has

the lowest melting point around 2050 K.

Vickers hardness of the surface of each designed alloy cast into modified magnesia based investment material is in the range
of 400HV to 500HV, which is lower than that of TNTZ (around 560HV).
Balances of the strength and the ductility of Ti-29Nb—-13Zr-2Cr, Ti-29Nb-15Zr-1.5Fe and Ti-29Nb-10Zr-0.5Cr-0.5Fe are

nearly equal to those of TNTZ.
Cell viability of each designed alloy is excellent.
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Table 1 Chemical compositions of various designed Ti alloys and Ti-29Nb-13Ta-4.6Zr (TNTZ).
(mass%)

Ti Nb Ta Zr Cr Fe C N (0}
Ti-29Nb-13Zr-2Cr Bal. 28.98 — 13.12 1.73 — 0.009 0.097 0.16
Ti-29Nb-15Zr-1.5Fe Bal. 29.06 — 14.94 — 1.38 0.010 0.055 0.10
Ti-29Nb-10Zr-0.5Cr-0.5Fe Bal. 28.97 — 10.00 0.41 0.45 0.007 0.020 0.067
Ti-29Nb-13Ta—4.6Zr (TNTZ) Bal. 29.2 12.2 4.3 — 0.05 0.02 0.04 0.1
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Fig. 1 Photographs of the wax patterns for (a) tensile test, (b) evaluation of surface reaction layer and (c) evaluation of cyto toxic-
ity.
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Fig. 2 Cooling curves of various designed Ti alloys and
TNTZ.

(a) Ti-29Nb-13Zr-2Cr

(b) TNTZ

Fig. 3 Appearances of the cast tensile specimens of (a) Ti—
29Nb-13Zr-2Cr and (b) Ti-29Nb-13Ta—4.6Zr (TNTZ).
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Fig. 4 Optical micrographs of cross sections of (a) Ti-29Nb—
18Zr-2Cr—0.5Si and (b) TNTZ. <— indicates the thickness of
the o—case.
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30

£

g

g

2
&

]

£
2
Elongation (%)

£

M : Tensile sirength

Tensile Strength, o, / MPa
0.2% Proof Stress, G,/ MPa

g

2 0.2% proof stress

O : Elongation

B
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ous designed Ti alloys and TNTZ at the cross sections of the
tensile test specimens.
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Si Concentration Profile

Fig. 10 SEM micrograph and Si concentration profile of Ti-
29Nb-18Zr-2Cr-0.551.
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Fig. 9 SEM micrographs of appearances (left) and fractographs (right) of Ti-29Nb-13Zr-2Cr and Ti-29Nb-18Cr-0.5Si obtained
from the tensile test speciems.
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Fig. 11 Comparisons of cell viability of various designed Ti al-
loys and TNTZ evaluated by MTT assay; (a) non—filtracted ex-
tracts and (b) filtrated extracts.
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