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Table . Dental magnetic attachments used in this study
Magnet or Field Type Size(mm?®) Magnetic Covering Company
Keeper alloy metal
MF closed sandwich 3.8xX2.8x1.8 Nd-Fe-B Fe/Cr Aichi Japan
MFK 3.8x2.8x1.0 Fe/Cr Aichi Japan
DN closed cap $4.7x2.6 Nd-Fe-B Titanium  Dyna Netherland
DNK 10x10x1.0 Pd/Cu Dyna Netherland
SR closed  sandwich $3.7x2.7 Nd-Fe-B Fe/Cr  Alphadent Belgium
SRK $3.7x2.7 Fe/Cr  Alphadent Belgium
MF: Magfit EX600 DN: Dyna ES SR: Shiner SR

MFK: Magfit EX600 keeper

DNK: Dyna ES keeper
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SRK: Shiner SR keeper
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Fig. 1. The schematic view of potentio-dynam-
ic polarization technique.

A: Battery B: Specimen

C: Test environment D: Counter electrode
E: Reference electrode

F: High impedance voltmeter G: Ammeter
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Table 1. Electrode scanning conditions

Counter electrode : Carbon

Reference electrode : Saturated calomel electrode
Working electrode : Specimens

Scanning range : +1,000mVsce

Scan rate : +1.0mmV/sec

Electrolytes : 0.9% NaCl solution
Temperature : 37+1TC
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Fig. 2. The polarization curves for 6 kinds of specimens in 0.9% NaCl solution.

Table 1I. Open-circuit potential(mVsce), corrosion potential(mVsce), rupture potential(mVsce) and pas-
sive current density(A/cm?) of the magnet covering metals and keepers studied

****PC density

. * *% * Ak
Spec1men OCP(mVSCE) CP(mVSCE) RP(mVscx-:) at 200mVics
MF +162 -224 +514 1.70x107
MFK -140 -195 +879 6.20x10°
DN -121 -321 +275 7.50%10°
DNK +43 +21 +519 3.67x10°
SR -340 -400 +15 5.08x10*
SRK +94 -275 +292 5.60x107

*OCP: Open-circuit potential
***RP: Rupture potential
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Table V. Average surface roughness(um) of dental magnetic attachments and keeper

Specimen MF MFK

DN DNK SR SRK

Mean(SD)  Mean(SD)

Mean(SD)

Mean(SD) Mean{SD) Mean(SD)

Control Ra 0.17(0.012) 0.08(0.012) 0.17(0.320) 0.08(0.006) 0.94(0.286) 0.09(0.010)
Rt 0.94(0.784) 0.58(0.233) 2.43(1.089) 0.69(0.123) 4.98(0.278) 0.63(0.223)
0.9% NaCl Ra 0.38(0.128) 0.10(0.022) 1.14(0.562) 0.12(0.190) 5.98(2.436) 5.98(1.674)
Rt 2.43(1.121) 0.99(0.321) 3.89(1.439) 1.08(0.236) 46.14(17.77) 46.14(5.81)

Ra® Mean surface roughness value

Roughness(um)
w
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Fig. 3. Change of Ra value of surface roughness.

Rt: Mean peak surface roughness value
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Fig. 4. Change of Rt value of surface roughness.
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ARRIRE D
Metallurgical microscopic view of corroded surface
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of Magfit

Fig. 9. Metallurgical microscopic Viéw of Shiner
SR(regular) {x37.5 0.9% NaCl)
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Fig 6. tallurcal microscopic view of keeper
of Magfit EX600.(x37.5 0.9% NaCl)

Fig. 8. Metallurgical microscopic view of keeper
of Dyna ES(regular).(x37.5 0.9% NaCl)

Fig. 10. Metallurgical microscopic view of keep-
er of Shiner SR(regular).(x37.5 0.9% NaCl)
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Scanning electron microscopic view of corroded surface
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Fig. 11. Scanning electron microscopic view of Fig. 12 Scanmng electron microscopic view of keep-
Magfit EX600.(X 100 0.9% NaCl) er of Magfit EX600.(x100 0.9% NaCl)
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Fig. 13. Scanmng electmn mlcroscoplc view of Dyna Fig. 14. Scanning electron microscopic view of keep-
ES(regular).(x 100 0.9% NaCl) er of Dyna ES(regular).(x 100 0.9% NaCl)
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Fig. 15. Scanning electron microscopic view of Fig. 16. Scanning electron microscopic view of
Shiner SR(regular).(x 100 0.9% NaCl) : keeper of Shiner SR(regular).(x 100 0.9% NaCl)
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ABSTRACT

THE ELECTROCHEMICAL STUDY ON CORROSION RESISTANCE
OF VARIOUS DENTAL MAGNETIC ATTACHMENTS

Byoung-Sup Sohn, D.D.S., Ik-Tae Chang, D.D.S., M.S.D., Ph.D.
Seong-Joo Heo, D.D.S., M.S.D., Ph.D., Jai-Young Keak, D.D.S., M.S.D., Ph.D.

Department of Prosthodontics, College of Dentistry, Seoul National University

The purpose of this study was to investigate corrosion tendency and to compare corrosion re-
sistance of three dental magnetic attachments and its keeper alloy by coercive, electrochemical
method.

By using potentiodynamic polarization technique, magnetic elements and its keeper alloy of Magfit
EX600 system(MF, MFK), Dyna ES regular system(DN, DNK) and Shiner SR magnet system(SR,
SRK) were corroded electrochemically in 0.9% NaCl electrolytic solution.

Open-circuit potential and anodic polarization curve was measured with Potentiostat(model 273
EG&E) and polarization curve was created by current density per square area following scanning
of increased series of voltage in the rate of 1.0mV per second.

Before and after electrochemical corrosion, the surface roughness test was done. Thereafter the
change of mean surface roughness value(Ra) and mean peak value(Rt) of surface roughness was
compared one another.

In order to observe the corroded surface of each specimen, metallurgical light microscopic( X 37.5)
and scanning electron microscopic view(SEM X 100) was taken and compared one another.

Conclusion is followings.

1. All of six covering metal of dental magnetic attachments and its keeper alloy were corrod-

ed in various degree after electrochemical corrosion.

2. The corrosion resistance of which used in this experiment is the following in high order: DNK,

MFK, DN, MF, SRK and SR.

3. Especially Shiner magnet system and its keeper alloy were more severely corroded after elec-

trochemical corrosion and the change of Ra, Rt value were more increased than others.

4. Metallurgical and scanning electron microscopic view showed the pitting corrosion tenden-

cy of all experimental alloy but DNK and SR. ,
5. Covering metal of magnet was more corroded than its keeper alloy.

Key words : Dental magnetic attachment, Corrosion resistance, Potentiodynamic polarization technique,

Pitting corrosion.
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