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2 AVANA Dental Implant System®] AVANA
Standard FixtureZ A7 3.75mm Z°] 13mm
Z, A% A 3= AVANA Cemented AbutmentE,
FAAE 3 AtuALe gl AduAE A9
39 tH(Table 1).
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Table 1. The composition of samples using in this study

Samples Composition
AVANA Standard Fixture C 0.010 Fe 0.08 H0.0014 ASTM B 348
N 0.010 00.16 Ti Bal Grade 2 Titanium
AVANA Cemented Abutment C 0.022 Fe 0.06 H0.0013 ASTM B 348
Titanium Screw N 0.008 0 0.13 Ti Bal Grade 3 Titanium
Gold Screw Au 68% Pt 12% Ag 10%

— e

Fig. 1. Samples for this study
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Table 2. Constituents of modified Fusayama'’ s arti-

ficial saliva
Age Group(year) Male Female
KCl 0.4gm/1
NaCl 0.4gm/1
NaH2PO4 - Ha20 0.6gm/1
Naz2S - 5H20 0.0016gm/1
Urea 0.5gm/1

2. 947 W
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Fig. 2. Schematic diagram of the corrosion cell
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Table 3. Electrode and scanning conditions used in this study

Counter electrode High density Carbon(C)

Reference electrode Saturated calomel electrode

Working electrode : sample

Scanning range -1500mV~+ 1500mV

Scan rate 100mV/min

Electrolyte modified Fusayama' s artificial saliva
Temperature 37+1TC




Model 351

SCE C

Fig. 3-a. Schematic presentation of the test set up.
RE : reference electrode

CE ; counter electrode

WE: working electrode

C . graphite electrode

SE: saturated calomel electrode
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Fig.3-b. Calculation of substance loss according
to Faraday s law.

ko 2 ksl 0. 1um AlOs 2 AHRE uAl o
nlgl & FALAAEE A S o] 83t JEIE 1F

Aok At} Alole) B4k BT

Z} NS QF Elulol A B2 7] A3} 7zt
22y Aee dEHE aG A= 420mV, T
E A FE -560mV, ElEtE AAbE -370mV,
F Ayl -230mVE YERRT. 53] 5 Aty
Ale O E Al viE) 15 dF 2zt 52
2 o]%3te] Bbyi H5H oY IAYGE B
o} =3 AFHE n3A s JSHE AdF
Elg Auvirlel vlg] FEE Ho] FAHe A
Fatol 2 orderd = F7she JEHE BT

A JEAE AhF7ke] 2}



Anadic Polarization Curves

txture

butment
1800 Fl ol soew
Stanium screw

Log Current Density (Afema)

Fig. 4. Anodic polarization of curves of samples
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Fig. 5~a. Galvanic corrosion between fixture and abutment.
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Fig. 5-b. Galvanic corrosion between fixture and titanium screw.
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Fig. 5-c. Galvanic corrosion between fixture and gold screw.
1.56-02 3.300 J0E03 350
Q
20E08
3m
10802 300
1.0E-08
& 3280 8
. g <
S 50603 5 $ 0.0B+00 2500 ‘s
2 o g 3
5
j 32m € % o e
& k] 3 3
® H = om &
§ 00600 3 g 2em 200 5
3 3200 3 LR
J ~30E-08
50603 . 1500
’ 40808
A E02 3240 -5(E-08 100
o 100 200 300 400 500 500 [ 1600 2000 3000 4000 5000 5000 7000  BOGD
Time (Sec) Time (Sec)
Fig. 5-d. Galvanic corrosion between abutment and titanium screw.
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Fig. 5-e. Galvanic corrosion between abutment and gold screw.
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Crevice Corrosion
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Fig. 6. Cyclic polarization curves of samples
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Fig. 7. Crevice corrosion behavior of sample using titanium screw after CPPT in SEM.(A: abutment, F: fix-
ture, T: titanium screw)
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Fig. 8. Crevice corrosion behavior of sample using screw after CPPT in SEM. (A abutment, F: fixture, G:
gold screw)
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ABSTRACT

CORROSION CHARACTERISTICS BETWEEN IMPLANT
FIXTURE AND ABUTMENT SCREW

Su-Jin Kee, Hyeog-Sin Kweon, Han-Cheol Choe*

Department of Prosthodontics, College of Dentistry, Chosun University
Department of Iron-manufacture and metallogical engineering, Kwang-Yang University.*

The purpose of this study was to compare the corrosion characteristics between implant fixture

and two types of abutment screw: gold screw, titanium screw.

The anodic polarization behavior, the galvanic corrosion behavior, and the crevice corrosion behav-

ior of prepared samples were investigated using potentiostat and scanning electron microscope.

1.

The results were as follows:
Anodic polarization behavior of samples:
The primary passivation potential of implant fixture was -420mV, implant abutment was -560mV,
titanium screw was -370mV and gold screw was -230mV. All samples were shown to have a
high corrosion potential and good formation of passive film. The critical passive current den-
sity of gold screw was higher than that of other samples and the sample of gold screw showed
a unstable passive film formation at passive region.

. Galvanic corrosion behavior of samples;

Contact current density between implant fixture and titanium screw showed 8.023 < 10°C/cm?®.
Contact current density between implant fixture and gold screw showed 5.142 % 10°C/cm?®.

. Crevice corrosion behavior of samples:

The crevice corrosion resistance of sample using titanium screw was higher than that of sam-
ple using gold screw, and a severe corrosion morphologies were observed at the fixture-screw
interface by the scanning electron microscope.
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