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Development of allergy free super elastic material

for biomedical applications

Toshikazu Akahori
(Toyohashi University of Technology)

Tensile and fatigue properties are important mechanical properties of drawn wires for biomedical
and dental applications because of the credibility against the monotonic loading fracture or fatigue
failure. The mechanical properties and deformation behavior of drawn wires of Ti-29Nb-13Ta-4.6Zr
with diameters of 1.0mm and 0.3mm (designated as TNTZ,, and TNTZ,,,) were investigated to know
a potential for biomedical and dental applications in this paper.

The microstructure of forged Ti-29Nb-13Ta-4.6Zr subjected to a solution treatment at 1063K

0 TNTZ,O comprises a single B phase with an average diameter of 25y m. While that of TNTZ,,,
comprises a needle-like single B phase elongated parallel to the drawing direction. Tensile strengths
of TNTZ,,and TNTZ,,, are approximately 740 MPa and 800 MPa, respectively. While both elongations
are nearly equal to each other (approximately 5.0%). The elastic modulus of TNTZ,,, is approximately
50 GPa and that slightly smaller than approximately 55 GPa of TNTZ,,. The notch-fatigue limit of
TNTZ,, is 250 MPa. TNTZ,, exhibits the maximum elastic strain of approximately 1.4%. And the stress-
strain curve shows a single gradient during elastic deformation region. The stress-strain curves of
TNTZ,,and TNTZ,, in the elastic deformation region show two gradients, and the values of the

maximum elastic strains in both wires are approximately 2.9% and 2.8%, respectively.
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Fig.1 Schematic drawing of thermomechanical processing for Ti-29Nb-13Ta-4.6Zr (TNTZ),
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Fig.2 Optical micrographs of TNTZg;, TNTZ,, and TNTZ,,-
(), (b) and (c) : T section.
(d) and (e) : L section
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(a) Bright Field Image { b} Diffraction Pattern

Fig.3 TEM micrograph and diffraction pattern of TNTZ;.
(a) Bright field image and (b) Diffraction pattern.
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Fig.4 TEM micrographs, diffraction pattern and key diagram of TNTZ,, .
(a) Bright field image, (b) Diffraction pattern
(c) Key diagram, and (d) and (e) Dark field image
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Fig.5 Tensile strength, 0.2% proof stress and elongation of TNTZ,,, and
TNTZ,,, and pure Ti-Ni and SUS316L stainless steel wires.
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Fig.6  Moduli of elascity of TNTZs; TNTZy, TNTZ,,5, pure Ti, Ti-Ni and
SUS316L stainless steel.
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Fig.7 S-N curves of TNTZ,,, and pure Ti, Ti-Ni and SUS316L stainless
steel wires obtained from notch-fatigue tests.
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Fig.12 Tensile loading-unloading stress-strain curves of TiNi
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Fig.13 Cyclic tensile stress-strain curves of TNTZ,, ,at a strain of 2.0% and 4.0%.
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Fig.14 Cyclic tensile stress-strain curves of TNTZ,,at a strain of 2.0% and 4.0%.
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