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Priperty Value
Atomic number 22
Atomic weight (g/mol) 4740

Crystal siruciure
Alpha, hesagonal, closcly packed

e (A 4.6832 & 00004
a (A) 20504 & 00004
Beta, cubic, body cemered
u (A 328 4 0.00
Density (g ¢m™) 4.54
Coeflicient of thermal expansion, e, at 20°C iKY 8.4 % 107°
Thermal conductivity (WaAm Ky 192
Melting temperature °C) 1668
Bolling temperature (estimated) (7€) 3260
Transformation remperture {°C) 8823

Electrical resistivity

High purity { uf} cmy 42
Commercial podty (pd) em) 35
Modulus of elasticity, w. (GPa) 103
Yield strength, @, {M¥Pa) 692
Ultirnate strength, o, (MPa) 785
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Alloy designation Microstructure Elastic modulus  Yield strength,  Ultimate strength

£ {GPa) YS (MPa) UTS (MPa)

cpTi i 105 92 783
Ti-HAI-4V o/ 110 850-900 D60-970
Ti~6AI-TND (protasul-100) o/ 105 921 1024
Ti-3Al-2,5Fe a/f Lo 914 1033
Ti~12Mo-b6Zr-2Fe {TMZF) Metastable B T4-85 1O00-1060 1060-1100
Ti—13Mo-5Zr-3A1 Metastable B 82 771 812
Aged B+« 100 1215 (310

Ti~0/20Zr-0/208n-4/8Nb-2/4Ta™  «off NfA 726920 750-1200

{Pd, N, O}

Ti-Zr Cast /B N/A NIA 900
Ti~1 3Nb-13Zr o'/ 79 900 1030
Ti-13Mo-3Nb-0.30 {215Rx) Metastable B + silicides 82 1020 (020
Ti-33Nb-3Ta~7Zr (TNZT) Metastable B 35 330 590
Ti-35Nb-5Ta-72r-040 (TNZTO)  Metastable B 06 976 1010
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Surface madification methods

Modified layer

Objective

Mechunicat methods
Muchining
Grinding
Podishing
Biasting
Chemicat methods
Chemical treatment
Acidic treatiment
Alkatine treminxent

Hydrogen peroside
treatment

Sal-get

Anodic oxidution

CVD

Biochemical methods

Physical methods

Thermal spruy
Flame spray
Plasma sproy
HVOF
DGUN

PVD
Evaporation
fon plating
Sputiering

Rough or smuath surfice formed
by sublraction process

< 10 nm of surface oxide ayer
~1 pm of sodiom tanate gel

=3 nm of dense inner vaide and

purous outer fayer

10 s of thin film, sueh as cadeium
phosphate, 1102 and silivn

~ 14 nm w40 pm of Ti0y layer, adsorption
and incorpomtion of efectrolyte anions

~ b pm of Ty, TiC, THON. dismond and
dinmond-like carbon thin film

Maodificaion thmuogh sitanized ttaniy,
photochemistry, self-assembled monokivers,
protein-resistunce, ete.

~30 kr ~200 gun of contings, such as
titanium, HA. calcium silicate,
ALz O, Zr0a, Ti0,

~od s of TIN, T, TCN, diumond and
diumond-lke cartbon thin film

lon imphntation and deposition

Beam-fine ion
implantation
Pill

Glow discharge plasma

treatnent

~10 nm of surface modified Tayer undfor
~m of thin film

=1 nm 1o~ 1 nm of surface modified
fayer

Produce spevific surfuce wopogmphics,
clean and roughen surface: improve
udbesion in bonding

Remove oxide sealfes and contamination
Imprave biocompatibility, bioactivity

ur bone conductivity

Impraving biocompatibility. bioactivity
or bone cunductivity

Improve biocompatibility. bioactivity
or bone conductivily

Produce specific surface topogmphies:
improved corrosion resistunce; improve
biocompatibility, bicactvity or

bone conductivity

Improve wear resistance, corrasion
resistance and blood compatibiliny

Induce specific cell and tissue response
by nwans of surface-immaobilived
peptides. proteins. or growlh faclors

Improve wear resslance., corrosion
resistanee und biological properties

Improve weir ’esisinee. cormsion
resistance and bloed compatibility

Modify surfuge composition; improve
weur. corroston resistance, and
bincompaiibility

Clean. sterifize, oxide, nitnde surface;
remove nutive oxide tayer
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