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State of the Art B TNTZ-O as implant material
m Third generation medical alloy £ 1000 \ ....\:.ﬁ?.?:?.'?.ti?n.Tr?.%E?ﬂ: — 100
m Young’s modulus: approx. 50 GPa ool g : =100 @
m Maximum strength: close to 1100 MPa % 600 1 * £ 1000 -
m Avoidance of potentially critical elements ~ ** . ' o 288 @ O
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m Compositions of TNTZ-O: 6 1 2 3 4 5 2 600
. Nominal: Ti-36Nb-2Ta-37r-0.30 Strain (%) [1] © 40 50 60 70 80 90 100 110 120
» Actual: Ti-36.6Nb-1.78Ta-2.947r-0.310 Young's Modulus [GPa]

O®CP-Ti4 @Ti-13Nb-13Zr nano ®Ti-6Al-4V  Ti-6Al-7Nb @ TNTZ-O @Ti-15Mo

m Physical and mechanical properties (cold worked state):

| | | . | m Actual use: orthodontic wire in cold-worked state only
. Lowe_r Young's r_nodulus,_ elastic strains of > 2% possible a Optimal properties: purple rectangle
* Non-linear el_astlc behaviour | | m Goal: enable use as implant material in non-cold-worked state
) Work ha_lrdenlng com oar_ably low; pos_&ble explanaﬂ_on. m Research project: new implant design, conventional material
dlslocatl.o_n-free mechamsms_, stress-induced reversible oroduction route, microstructure optimization
martensitic transformation, giant faults
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Microstructural Investigations __(110),
200
m Three possible phases: a, 3 and w, no a"-martensite detected after 3-anneal + water quenching
m Implant-adapted mechanical properties by microstructure optimization 150 (200)g
m Next step: equiaxed primary a + nano-sized da.-precipitates in -matrix
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Single-phase 3
microstructure
and XRD analysis
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a-precipitates in 3-matrix
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w-precipitates in -matrix

Implant Design Ingot Production Further Research

m Common design problems: jamming, m Combination of PAM and CC-VIM of m First attempts very promising: scale-up to
erosion, increased force on incorrect compacts (Ti-, Zr-sponge, Ta, Nb, TiO,) iIngots of 140 kg followed by thermo-
removal mechanical treatments

m First molten ingots of TNTZ-O do not
contain high density inclusions

m Successful manufacturing of implants
with 3 mm diameter m Two-step heat treatments to precipitate

fine dispersed a-phase

S B e B m Investigation of mechanical (tensile and
fatigue) and biological properties (bone
adhesion, bacterial colonization)
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m Implant production and testing
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