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Abstract Titanium and Titanium alloys are widely used as an orthopedic and dental implant material
because of their excellent biocompatibility and mechanical strength. In this study, ECAP Cp-Ti and Cp-Ti were
heat treated for different annealing time of 30 min, 90 min and 3 hours. The grain size for each condition was
studied. The micro-Vicker hardness test was carried out for each different heat treated samples. The micro-
Vicker hardness test for ECAP Cp-Ti, Cp-Ti and Cp-Ti (3hr) revealed hardness values of 239.5, 182 and 144
Hyv, respectively. The grain size was increased from approximately 70 #m to 300 y#m with the increase in heat
treatment time from 30 min to 3 hours. The heat treated samples were tested for their biocompatibility in
simulated body fluid (SBF) and corrosion rates was determined using Polarization Curve test (PCT). The PCT
results showed Cp-Ti with comparatively high corrosion potential of -0.18 V and corresponding corrosion
current of 2X10° A, while the corrosion rate in ECAP Cp-Ti and Cp-Ti (30 min annealed) showed very similar
results of corrosion potential about -0.47 V with corresponding corrosion current of 7X 10% A.
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300°C ol 4] 30% 59t air coolinggt A]H), Cp-Ti (Daido
Steel Co. Ltd, JAPAN, 705°ColA 1AZ7F 302 F-&
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2.3 SBF LHOiM 2| Polarization curve test
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Ti®] 7390l YAZ717F o 70 tmol A 2™ (Fig 1.(c)),
annealing A7+ Z+ZF 30 min, 90 min ~12]3 3 hro 2
Ag|gk AjEe] A9olME 80 um, 160 pm, 300 pmE

J

A72717 AR AXNE AL BEE 5 AR, 584
22& & 7 AATKFig. 1(d)(e).(D)-

3.2 O0M 4=

JAA7 wE AR AelE RAKE] 8k

micro-Vickers A=A 2 Zhzhe] A|HAEE 4315
Aokt Tue A 24317 915k 0.05 im7kA) 2
dFHU BT o] &3t mAdn} stglon, o]d A
HE 40°CoNA 1 heiget A% Fo| 2A5 o0 Fig.
291 dA=7] 2 AERS VERIT AR
ECAP Cp-Tit 239.5HvE 7 && ZHxghe

| &aEE
Fod, AR AZAFE AxHe] 182 HvollA

144 HVE ZAashe A8 388 5 Uk

g9, Cp-Tisk FAHTAE 2§ Cp-TiolM gz
717} 70 gmel A 300 imB Z71ee A WHiE AR
e 1822 HvollA 1438 HvE 4TS & 4 3

gole] ALk 2 F AT wFE PR | m
o GFMUR Antsle] MASEE Bl 7 AHE
Table 1. lon concentrations of human body fluid and simulated body fluid(SBF) (Unit: mM)
Na* K* Mg Ca** cr HCO5 HPO,” SO
Human Body Fluid 142.0 5.0 1.5 25 103.0 42 1.0 0.5
SBF 142.0 5.0 1.5 2.5 148.8 42 1.0 0.5
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(a) ECAP Cp-Ti (TEM)
LI

(b) ECAP Cp-Ti (optical)
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(e) Cp-Ti 90min

Fig. 1. Microstructure of ECAP Cp-Ti, Cp-Ti after various heat treatment.
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Fig. 2. Hardness variation for various heat treatment.
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Fig. 3. Polarization curves of Cp-Ti and various heat treatment
in SBF at 37£1°C
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