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Table I. Chemical Composition of Nd-Fe-B and Sm-Co alloy

Specimens Composition(weight %)
Sm-Co based magnet Sm : 29.9 Co : 52.2 Fe :14.1 - Cu: 38
Nd-Fe-B based magnet Nd: 325 Fe @ 61.7 B:56 Cu:02
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Fig. 1. Photographs of Nd-Fe-B and Sm-Co magnetic attachment. (a),(b) Nd-Fe-B (c),(d) Sm-Co.
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Fig. 2. Photographs of Nd-Fe-B and Sm-Co magnetic attachment. (a) TiN coated Nd-Fe-B, (b) non
coated Nd-Fe-B, (c) TiN coated Sm-Co, (d) non coated Sm-Co.
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Flg 4, Optlcal micrographs of magnetlc attachment (x200). (a) Nd-Fe-B, (b) Sm-Co, {¢) TiN coat-

ed Nd-Fe-B, (d) TiN coated Sm—Co.
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Fig. 5. Anodic polarization curves
of magnetic attachment after
potentiodynamic test in 0.9%
NaCl at 36.5+1T. (a) Nd-Fe-B,
(b) Sm-Co.
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Fig. 8. Optical micrographs showing corrosion morphology of magnetic attachment(x200) after
potentiodynamic test in 0.9% NaCl at 36.5+1C. (a) Nd-Fe-B, (b) Sm-Co, (c) TiN coated Nd-Fe-B,

(d) TiN coated Sm-Co.
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Fig. 9. Surface roughness of magnetic attachment after potentiodynamic test in 0.9% NaCl at 36.5+17.
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Fig. 12. Nyquist and Bode plots for of TiN coated Nd-Fe-B magnetic attachment after potentiodynamic
test from -700mV to +100mV in 0.9% NaCl at 36.5+£1%T.
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Fig. 13. Nyquist and Bode plots for of TiN coated Sm-Co magnetic attachment after potentiodynamic
test from -700mV to +100mV in 0.9% NaCl at 36.5+17C.
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Fig. 14. Process of magnetic attachment. (a) metal cap, (b) Fig. 15. Anodic polarization curves of
magnetic attachment, (c), (d) TiN coated magnetic attach- metal cap and disk after potentiodynamic
ment, (e), (f) magnetic attachment sealed metal. test in 0.9% NaCl at 36.5+1C.
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43819 Nd-Fe-BS Sm-Co 25 522 of @ 532 of
2, TiNS ZEAIF1E Nd-Fe-BE 506 gf 2 Sm-Co
512 gf2 sl R 799 A2l Aozt ¢l
Aoz yehins AL e2M Table 119
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Table II. Retention Force of Sample

F94 A Zol& HATHIK0.05). AlatAl 7214
2 AL UFe Aol gad A s FA
%At Gauss meter® o] 83t A&E 533 24
3} Table VoA gl o] mREO TN H2AF]A]
%E A$E Nd-Fe-B9 Sm-Co BF 570G %
616G°] a1 TiNg ZEA7|¥H Nd-Fe-B % Sm-Co9
7% 550G 2 575GE YeRiATt FAAE & st
FEEIA| e 4 9E Nd-Fe-B7} 468G 2 Sm—-Co
7} 487G ¥ et 5= 513G B 540GE =
Hate At FAE AR X3 ghdel ¥

Al ekt

Retention Force(kef)

Specimens - Retention Forceloss P value
Non Corrosion
Nd-Fe-B 0.748 0.545 -0.203 (-27.13%) 0.049
Sm-Co 0.759 0.583 -0.176 (-23.18%) 0.001
TiN Coated Nd-Fe-B 0.698 0.636 -0.062 (-8.88%) 0.002
TiN Coated Sm-Co 0.728 0.697 -0.031 (-4.25%) 0.000
Table II. Magnetic Force of Sample
Specimens Magnetic Force[Gausg] Magnetic Forceloss P value
Non Corrosion
Nd-Fe-B 720 515 - 205 (-28.47%) 0.001
Sm-Co 761 617 - 144 (-18.92%) 0.002
TiN Coated Nd-Fe-B 712 606 - 106 (-14.88%) 0.003
TiN Coated Sm-Co 750 685 -65 (-8.66%) 0.008
Table IV. Retention Force of Products
Specimens Retention Forcelkef ], Retention Forceloss P value
Non Corrosion
Nd-Fe-B 0.522 0.440 -0.082 (-15.70%) 0.018
Sm-Co 0.532 0.457 -0.075 (-14.09%) 0.034
TiN Coated Nd-Fe-B 0.506 0.485 -0.021 (-4.15%) 0.016
TiN Coated Sm-Co 0.512 0.505 -0.007 (-1.36%) 0.018
Table V. Magnetic Force of Products
Specimens Magnetic Force[Gausg] Magnetic Forceloss P value
Non Corrosion
Nd-Fe-B 570 468 - 102 (-17.89%) 0.005
Sm-Co 616 487 - 129 (-20.94%) 0.001
TiN Coated Nd-Fe-B 550 513 -37 (-6.72%) 0.000
TiN Coated Sm-Co 575 540 -35 (-6.08%) 0.000
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ABSTRACT

IMPROVEMENT EFFECTS OF ELECTROCHEMICAL STABILITY OF
MAGNETIC MATERIALS FOR PROSTHETIC DENTISTRY

Jongha Kwack, D.D,S., M.S.D., Ph.D., Sang-Ho Oh, D.D,S., Ph.D., Han-Cheol Choe, Ph.D.,
Chae-Heon Chung, D.D,S., M.S.D., Ph.D.

Department of Prostodontics, * Department of Dental Marterials,
College of Dentistry, Chosun University

Statement of problem: Dental magnetic materials have been applied to removable prosthetic
appliances, maxillofacial prostheses, obturator and dental implant but they still have some prob-
lems such as low corrosion resistance in oral environments.

Purpose: To increase the corrosion resistance of dental magnetic materials, surfaces of Sm-
Co and Nd-Fe-B based magnetic materials were plated with TiN and sealed with stainless steels.

Materials and methods: Surfaces of Sm-Co and Nd-Fe-B based magnetic materials were
plated with TiN and sealed with stainless steels, and then three kinds of electrochemical corrosion
test were performed in 0.9% NaCl solution: potentiodynamic, potentiostatic, and electrochem-
ical impedance test. From this study, corrosion behavior, amount, of elements released, mean aver-
age surface roughness values, the changing of retention force, and magnetic force values were mea-
sured comparing with control group of non-coated magnetic materials.

Results: The values of surface roughness of TiN coated Sm-Co and TiN coated Nd-Fe-B based
magnetic materials were lower than those of non coated Sm-Co and Nd-Fe-B alloy. From results
of potentiodynamic test, the passive current density of TiN coated Sm—Co alloy were smaller than
those of TiN coated Nd-Fe-B alloy and non coated alloys in 0.9% NaCl solution. From results of
potentiostatic and electrochemical impedance test, the surface stability of the TiN coated Sm-Co
alloy was more drastically increased than that of the TiN coated Nd-Fe-B alloy and non-coated
alloy. The retention and magnetic force after and before corrosion test did not change in the case
of TiN coated magnetic alloy sealed with stainless steel.

Conclusion: It is considered that the corrosion problem and improvement for surface stabil~
ity of dental magnetic materials could be solved by ion plating with TiN on the surface of dental
magnetic materials and by sealing with stainless steels.

Key words : Corrosion resistance, Dental magnetic materials, TiN coated Sm-Co alloy, TiN coated Nd-
Fe-B alloy, Electrochemical corrosion test
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