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Abstract: Microstructure and properties of Ti-45Mo-3Nb alloy in different treatment conditions were studied. The recrystallization

annealing temperature of the alloy was determined according to phase diagrams and the simulation result by JMatPro-4. 0 soft. The results

show that the microstructure and properties of as—cast and forged Ti45Mo-3Nb alloy are unstable. The microstructure of the alloy after

recrystallization annealing treatment or solution and aging treatment is refined. At the same time their compressive strength increases

greatly. The compressive elastic modulus of the alloy after recrystallization annealing treatment is 19.4 GPa nearly to that ( 17-48.9 GPa ) of

human body compact bone which will make it more satisfactory in biomechanical adaptability as surgery implants.
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Fig.2 SEM images showing microstructure and EDS spectra of Tid5Mo-3Nb alloy ( a) ingot microstructure surface;

(b) ingot microstructure centre; ( ¢) EDS spectrum of ingot surface; (d) EDS spectrum of ingot centre;

(‘e) SEM micrograph forged; ( f) microstructure after recrystallization annealing; ( g) EDS spectrum of sample after

recrystallization annealing; ( h) microstructure after solution and aging treatment
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Fig.3  Fracture morphology of Ti415Mo-3Nb alloy after recrystallization annealing

(‘a) low magnification; (b) high magnification
o Ti45Mo-3Nb
1 o

1 Tid5Mo-3Nb

Table 1 Comparison of properties of Ti45Mo-3Nb

(1748.9 GPa)

o

Ti Mo.Nb

Co-Cr Co-—
Cr-Mo

alloy in different treatment conditions and

compact bone of human body

Ti45Mo-3Nb alloy

- Compact bone
Property Solution and
Cast Forged Annealed of human body
aged
Gompressive —go0 1583 1229 1485 170 - 193
strength /MPa
Compressive elas
tie modulus/GPa 13.6 22.9 19.4 21.7 17.0 - 18.9
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