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Abstract

The defects of partial denture frameworks are mainly shrinkage porosity, inclusions, micro-crack, particles
from investment, and dendritic structure. In order to investigate a good casting condition of partial denture
frameworks, the three casting alloys and casting methods were used and detected casting defects were analyzed
by using electrochemical methods. Three casting alloys (63Co-27Cr-5.5Mo, 63Ni-16Cr, 63Co-30Cr-5Mo) were
prepared for fabricating partial denture frameworks with various casting methods; centrifugal casting (Kerr,
USA), high frequency induction casting (Jelenko Eagle, USA), vacuum pressure casting (Bego, Germany).
The casting temperature was 1,380°C (63Co-27Cr-5.5Mo and 63Ni-16Cr) and 1,420°C (63Co-30Cr-5Mo). The
casting morphologies were analyzed using FE-SEM and EDX. The corrosion test of the dendritic structure
was performed through potentiodynamic method in 0.9% NaCl solutions at 36.5°C and corrosion surface
was observed using SEM. The defects of partial denture frameworks improved in the order of centrifugal
casting, high frequency induction casting, and vacuum pressure casting method, especially, pore defects were
found at part of clasp in the case of centrifugal casting method. The structure of casting showed dendritic
structure for three casting alloys. In the 63Co0-27Cr-5.5Mo and 63Co-30Cr-5Mo, a-Co and e-Co phases were
identified at matrix and Y-Ni,Cr second phase were shown in 63Ni-16Cr. Also, the corrosion resistance of
cast structure increased in the order of vacuum pressure casting, high frequency induction casting, and cen-

trifugal casting method.
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Table 1. Chemical compositions of dental casting alloys used in this study
Composition (wt%)
Cr Co Mo Al Mn Be Ni C Fe
Samples
63Co0-27Cr-5.5Mo 27 63 5.5 - - - 0.99 - 2.0
63Ni-16Cr 16 8 5 3 3.5 1.5 63 - -
63Co-30Cr-5Mo 30 63 5 - - - - 04 -
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Fig. 2. SEM micrographs showing casting structure for
63Co-27Cr-5.5Mo alloy (a) centrifugal (b) high
frequency induction (c) vacuum pressure.
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Fig. 3. SEM micrographs showing casting structure for
63Ni-16C (a) centrifugal (b) high frequency
Induction (c) vacuum pressure.

9 FZ%2& HolH EDX AFNME FHFAHE
o] FF o|Fo] FFo] & o|FHS HlTh
2% 32 63Ni-16Cr a2 F2UES &3l
FZ3H 63C0-27Cr-5.5Mo8] F2ZAI}E= E
FAA A Fol eyt F22AQ] L4227 o
AFEZONA 371R] 7 BF ARHJTL 2F9F
29 NFSPFZRFY A FRIZALU FRE
Az Aol A F2 W] 2AF v)5=d
S Btk 53] YAFEY AeE 7R Wl &
2 HE 5L RYozZN AAhAF2EY F24
gto] F7HA7E 2AYUE ¢ & Itk F2E A
He FxxHe Fx AHTE F2 Jo| FE 5
2GR HIES & 5 AU A 29
U 2 exdR2 ] YA agd FxH
ZA 3} "3 e BEET o)k wEA FY
Ha wEA Yoz F2E2A FX4=2

Fig. 4. SEM micrographs showing casting structure
for 63C0-30Cr-5Mo (a) centrifugal (b) high
frequency Induction (c) vacuum pressure.
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Fig. 5. Anodic polarization curves of partial denture
frame for 63Co-27Cr-5.5Mo alloy after potent-
iodynamic test (a) centrifugal casting (b) high
frequency induction casting (¢) vacuum pressure
casting.
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Fig. 6. Anadic polarization curves of partial denture frame
for 63Ni-16Cr after potentiodynamic test (a)
cenfrifugal casting (b) high frequency induction
casting (c) vacuum pressure casting.
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Fig. 7. Anodic polarization curves of partial denture
frame for 63Co-30Cr-5Mo after potentiodynamic
test (a) centrifugal casting (b) high frequency
induction casting (c) vacuum pressure casting.
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Fig. 8. SEM micrographs showing corrosion morphology of 63Co-27Cr-5.5Mo alloy after potentiodynamic test in
0.9%NaCl (a) centrifugal (b) high frequency induction (c) vacuum pressure.
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Fig. 9. SEM micrographs showing corrosion morphology of 63Ni-16Cr

after potentiodynamic test in 0.9%NaCi

(a) centrifugal (b) high frequency induction (c) vacuum pressure.
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Fig. 10. SEM micrographs showing corrosion morphology of 63Co-30Cr-5Mo after potentiodynamic test in 0.9%NaCl
(a) centrifugal (b) high frequency induction (¢) vacuum pressure.
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