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ABSTRACTS

Effects of Blasting and Acidic Treatment on the Corrosion Characteristics
of Dental Implant Fabricated with Cp-Ti and Ti-6Al-4V Alloy

Young-Pil Moon

Advisor | Prof. Han-Cheol Choe, Ph. D.
Dept. of Optical Application Engineering,
Graduate School of Chosun University

The effects of blasting and acidic treatment on the corrosion characteristics of
dental implant fabricated with Cp-Ti and Ti-6Al-4V alloy have been researched
by wusing electrochemical methods. The fabricated implants(K]J Meditec, Co,
Korea) were cleaned and sandblasted by using AlO3 powder and then acidic
treatment was carried out in nitric acid solution.

The surface morphology were observed using scanning electron microscopy
(SEM). The corrosion behaviors were investigated using potentiosat(EG&G Co,
263A) and electrochemical impedance spectroscopy(EIS, EG&G Co) in 0.9% NaCl
solution at 36.5+x1°C. The corrosion surface were observed using scanning

electron microscopy(SEM).

The results were as follows:

1. The potentiodynamic test in 0.9% NaCl indicated that the corrosion
potential of blasting and acidic treated implant was lower than that of non
treated implant, but current density was higher than that of non treated

implant.

_Iv_



2. From the cyclic potentiodynamic test results of Ti implant, the passivation
current density of blasting and acidic treated implant slow higher than that of

non treated implant

3. From A.C. impedance test results in 09% NaCl solution, polarization
resistance(R,) value of blasting and acidic treated implant was lower than that

of non treated implant.

4, In case of blasting and acidic treated implant surface, the pits were

observed in valley and crest of implant surface.
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(a)® (b)é

<Cp-Ti>

(a)(ﬁ (b)é

<Ti-6Al-4V>

Fig. 1. Photographs of titanium implant.
(a) SA non-treated implant (b) SA treated implant.



Table 1. The condition of electrochemical corrosion test.

Potentiodynamic test
and .
) ) ) A.C. impedance
Cyclic potentiodynamic

polarization test

Electrolyte 0.9% NaCl 0.9% NaCl
Working electrode sample sample

Counter electrode high dense carbon high dense carbon
Reference electrode SCE SCE

Scan rate 1.66 mV/s —

Temperature 36.5+1C 36.5+1C

Frequency range — 100 kHz ~ 10 mHz
A.C amplitude — 10 mV

Point — 5 point/decade




— Reference Electrode

— Counter Electrode
Electrolyte ———p

Working Electrode

Fig. 2. Schematic diagram of the electrochemical corrosion
tester.
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WD23.7mm 20.0kV x500 100um

Fig. 3. SEM showing the surface morphology of SA
non-treated Cp-Ti implant. (a) Implant shape, (b) crest
surface at A point, (c) valley surface at B point.
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WD23.1mm 20.0kV k500 100um WD23.4mm 20.0kV x500 100um

Fig 4. SEM showing the surface morphology of SA
treated Cp-Ti implant. (a) Implant shape, (b) crest
surface at A point, (c) valley surface at B
point
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WD23.6mm 20.0kV x500 100um WD24.4mm 20.0kV k500 100um

Fig 5. SEM showing the surface morphology of SA
non-treated Ti-6A1-4V implant. (a) Implant shape, (b)
crest surface at A point, (c) valley surface at B point.
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WD23.4mm 20.0kV k500 100um WD23.6mm 20.0kV x500 100um

Fig. 6. SEM showing the surface morphology of SA treated
Ti-6Al1-4V implant. (a) Implant shape, (b) crest
surface at A point, (c) valley surface at B point.
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1000

Potential (mV vs SCE)
o

-1000

-2000 v

Potential (mV vs SCE)

Cp-Ti Implant
| Cp-Ti Implant SA Treated
.o
T T AL B L] LR | MEMRRAR
107 10° 10° 10" 10° 107
Current Density (A/lcm?)
(b)]
2000
1000
0 —
1000 —

Fig. 7. Polarization curves of SA non-treated and SA

treated

implant after potentiodynamic test in 0.9%

NaC(Cl solution at 36.5+1TC.

(a) Cp-Ti implant, (b) Ti-6A1-4V
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Table 2. Corrosion potential (E.o), corrosion current

density (I.orr) of Ti implants after potentiodynamic test
in 0.9% NaCl solution at 36.5t1C.

Ecorr (MmV') Leorr( A /car)

Cp-Ti Implant -300 1.294x10°°

Cp-Ti Implant SA treated -360 4.017x10°
Ti-6A1-4V Implant -360 5.786x10 °
Ti-6A1-4V Implant SA treated =470 7.862x10°
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(a) 2000 - Cp-Ti Implant

Cp-Ti Implant SA Treated

@ 1000+
Q
0]
[
>
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= 04
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9
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10° 107 10° 10° 10* 10°
Current Density (Alcm?)
Ti-6Al-4V Implant

(b) 2000 Ti-6AI-4V Implant SA Treated
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>
>
S
= 0
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=
9
o
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-1000

AL | AL | ML | ML | T
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Current Density (Alcm?)

Fig. 8. Cyclic polarization curves of SA non-treated and

SA treated implant after cyclic potentiodynamic test in
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0.9% NaCl solution at 36.5+1TC.
(a) Cp-Ti implant, (b) Ti-6A1-4V implant

WD24 .3mm 20 .0k¥ x500 100

Fig. 9. SEM showing the surface morphology of SA
non-treated Cp-Ti implant after cyclic potentiodynamic
test in 0.9% NaCl solution at 36.5+t1C. (a) Implant
shape, (b) crest surface at A point, (c) valley surface
at B point.
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WD24 .1mm 20.0kV %500 100um WD24 .4mm 20.0kV x500 100um

Fig. 10. SEM showing the surface morphology of SA
treated Cp-Ti implant after cyclic potentiodynamic test
in 0.9% NaCl solution at 36.5t1°C. (a) Implant shape,

(b) crest surface at A point, (c) valley surface at B
point.
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WD24.2mm 20.0kV k500 100um WD24 .4mm 20.0kV x500 100um

Fig 11. SEM showing the surface morphology of SA
non-treated Ti-6Al-4V implant after cyclic
potentiodynamic test in 0.9% NaCl solution at 36.5+1C.
(a) Implant shape, (b) crest surface at A point, (c)
valley surface at B point.
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WD24.0mm 20.0kV x500 100um WD24 .2mm 20.0kV x500 100um

Fig 12. SEM showing the surface morphology of SA
treated Ti1-6Al-4V implant after cyclic potentiodynamic
test in 0.9% NaCl solution at 36.5+t1C. (a) Implant
shape, (b) crest surface at A point, (c) valley surface
at B point.
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Fig. 13. Impedance spectra of SA non-treated and SA
treated Cp-Ti implant after AC impedance test in 0.9%
NaCl solution at 36.5+1°C. (a) nyquist plot, (b)
bode-phase plot (c) bode plot.
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Table 3. Polarization resistance(R,) of SA non-treated and

SA treated Ti implants after electrochemical test in

0.9% NaCl solution at 36.5+1TC.

Sample Ry, (Qecr)
Cp-Ti Implant 2.65%10°
Cp-Ti Implant SA treated 3.71x10*
Ti-6A1-4V Implant 7.70x10"
Ti-6A1-4V Implant SA treated 3.28x10"
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