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Effect of polishing solution temperature and
times by electro-polishing in dental casting Co-Cr-Mo alloy
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[Abstract]

Purpose: The purpose of this study was to investigate to effect of the electro-polishing condition according to
electrolyte temperature and current and polishing time on surface morphology and composition by scanning
electron microscopy(SEM) and energy dispersive X-ray spectrometer(EDS) in dental casting Co-Cr-Mo alloys.

Methods: 16 specimens were divided into 4 groups which have each 4 specimens. The size of specimens were 10 mm
wide and 5mm height. the electro-polishing of specimens are by polishing solution temperature and times in Co-Cir-
Mo alloy by SEM and EDS analysis.

Results: The results shows that most smooth surface is obtained when electro-polishing is performed at 49°C for
30-40sec with electro gap of 10mm and 8 voltage.

Conclusion: The morphologies of specimens after electro-polishing were scratch absent and significant between at
40°C for 45sec and at 49°C for 45sec.
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Fig. 1. Schematic diagram of electro—polisher used in this experiment
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Table 1. Composition in mass% of Co—Cr—-Mo alloy (Biosil—f)
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Table 2. Composition of electrolyte condition

Composition Mass(%)
60% Sulfuric acid (H2S0a4) 60%
37% Hydrochloric acid (HCI) 10%
85% Phosphoric acid (HPO4) 10%
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Table 3. Electro—polishing test condition
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Fig. 2. Plot of specimens weight—loss versus time for
electro—polishing
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Fig. 4. SEM images of Co—Cr—Mo alloy in polishing solution for 25°C from 15sec to 45sec soaking
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a) solution treatment at 30°C for 45sec
b) solution treatment at 30°C for 30sec

) solution treatment at 30°C for 25sec
d) solution treatment at 30°C for 15sec
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a) solution treatment at 40°C for 45sec
b) solution treatment at 40°C for 30sec

) solution treatment at 40°C for 25sec
d) solution treatment at 40°C for 15sec

a) solution treatment at 49°C for 45sec
) solution treatment at 49°C for 30sec
) solution treatment at 49°C for 25sec
d) solution treatment at 49°C for 15sec
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a) solution treatment at 25°C for 45sec
) solution treatment at 30°C for 45sec
¢) solution treatment at 40°C for 45sec
d) solution treatment at 49°C for 45sec

Composition(at%)

Condition M/P
Cr Co Mo C P
) . 31.19 65.89 292
20°C 4bsec Matrix Particle
24.44 27.72 11.05 31.66 513
) . 31.79 65.13 3.07
35°C 45sec Matrix Particle
38.62 30.38 8.03 22.27
) . 32.81 63.83 3.36
40°C 45sec Matrix Particle
33.16 32.20 11.07 20.08 5.50
49°C 45sec Matrix 29.31 67.86 2.83

Fig. 8. EDS analysis of Co—Cr—Mo alloy composition of matrix and particle
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