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Corrosion Behaviors of ZrN Coated on Dental Co-Cr Alloys

Sang-Hun Lee, Jung-Sook Nah, Jae-Young Jang
e-Dion Dental Lab, Jinju Health College. Department of Dental Technology, Gimcheon University

[Abstract]

Purpose: The purpose of this study was to investigate to effect of the ZrN coated on corrosion resistance and
physical property of dental Co-Cr alloys using various instruments.

Methods: The specimens were used, respectively, for experiment, Arc lon plating was carried out for dental casting
alloys using ZrN coated materials with nitrogen gas. ZrN coated surface of each specimen was observed with field
emission scanning electron microscopy (FE-SEM), energy dispersive X-ray spectroscopy (EDS), vickers hardness
tester, and electrochemical tester.

Results: The current density of ZrN coated specimen was smaller than that of non-coated specimen in 0.9%
NaCl solution. Pit nucleated at scratch of specimen. The pitting corrosion resistant | Ema- Ew | increased in order
of ZrN coated (110 mV), and non-coated wire (100 mV).

Conclusion: The corrosion potential of the ZrN coated specimen was comparatively high. the surface of ZrN
coated specimen was more smooth than that of other kinds of non-coated specimen. ZrN coated surface showed
higher hardness than that of non-coated surface.

Key words : corrosion resistance, electrochemical, ZrN coating
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Fig. 1. Schematic diagram of Arc lon Plating system
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Table 1. Chemical composition of Co—Cr alloys

cempesition(wt%)

Ce Cr Me Si Mn C Ni
sample
# alloy B 64.8 285 53 0.5 05 04
#aloy T 62.4 285 6 1
Table 2. Materials of specimens
Type Name Treatment
BC centrifugal casting
BCC ZrN coated centrifugal casting
# alloy B : : : :
BHC high frequency induction casting
BHCC ZrN coated high frequency induction casting
TC centrifugal casting
TCC ZrN coated centrifugal casting
#alloy T : _ _ i
THC high frequency induction casting
THCC ZrN coated high frequency induction casting

Arc ion—plating2 ZEIE 57| YA 214

Hg AO|AE AREste] ERlstg o 7|He] 2E=
150~250C & 3ttt AlgHE A2 $of A3 E
3.0x10%torr7FA] ¥7|A]7]aL mass flow controllerS

0|83t Ar gasE 20~30 sccmE FHFAT oF
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Ceating cenditien ZrN film
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7r, N, Cr, Fe, Ma, Cl 5°| A&%%t}. o]& ZrNe H
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Table 4. Corrosion current density(Eot), repassivation potential(Eer) of Co—Cr alloy after electrochemical test in 0.9%

NaCl solution at 36.5+1C

Nen Centrifugal casting high frequency casting

(ZrN) BC TC BCC TCC BHF THF BHFC  THFC
losomv (Afenr) 70x10° 6.0X10° 7.0%x20° 6.0x10° 20x10° 6.0x10° 20x10° 8.0x10°
Epit (V) —980 550 —280 110 -600 120 =500 500
Erep (V) -800 300 -350 10 =750 —220 -550 410
| Emax— Erep] 100 250 70 100 150 100 50 10

= a -
i ey 475 T oy o

L - o
nprpege 00 g0 ciiwd

... .

Fig. 3. FE-SEM micrographs showing casting structure B-alloy. (a)centrifugal casting (b) high frequency induction

casting
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Fig. 4. FE-SEM micrographs showing casting structure T—alloy. (&) centrifugal casting (b) high frequency induction
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Fig. 5. FE-SEM micrographs and EDX showing ZrN coated surface (a), layer (b) and EDS peak (c)
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