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Microstructure and mechanical properties of
TB12 alloy developed for dental orthodontics
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Abstract: To satisfy the performance requirement including high strength, good ductility and elasticity, the effect of
solution treatment and aging on microstructure and mechanical properties was studied for TB12 (Ti-11Mo-5Zr-4Sn-3Nb,
mass fraction, %) alloy newly developed for dental orthodontics. The results show that the increase in solution
temperature leads to the growth of § grain, while no obvious influence on mechanical properties. The solution treated
alloy exhibits high strength of above 900 MPa, low elastic modulus of 60—63 GPa and good ductility with elongation of
16%—18%, exhibiting excellent property matching. Acicular o phase precipitated during aging promotes strength and
elastic modulus while impairs ductility. Cyclic tensile test shows that the solution treated alloy possesses good elastic
properties with recoverable strain of 1.7%. Based on the favorable comprehensive mechanical properties, the TB12 alloy
without toxicity and allergic elements is a hopeful biomedical material used for dental application.
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Table 1 Chemical composition of TB12 alloy (mass fraction,
%)
Mo Zr Sn Nb H (0] N Ti

104 55 4.8 29 0.005 0.19 0.0l Bal
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Fig. 1 Optical metallographs of TB12 alloy bar: (a) Hot rolled at 830 “C; (b) Solution treated at 760 ‘C; (c) Solution treated at
780 °C; (d) Solution treated at 800 ‘C; (e) Solution treated at 830 “C; (f) Solution treated at 850 ‘C
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Fig. 2 Optical metallographs of TB12 alloy aged at (a) 480 C, (b) 510 C and (c) 540 C
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Fig. 3 Relationship between mechanical properties of TB12

alloy and solution temperature
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Fig. 4 Relationship between mechanical properties of TB12
alloy and aging temperature
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Fig. 5 Cycle tensile curve of solution treated TB12 alloy
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