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A Study on Corrosion Resistance and Cast Defects
of Dental Alloys with Various Casting Methods

@=ntcit

e

4555 2004-10-15
2004 8¥ ¢




Q]
=<

2004 44

3}

[e12
=1

A



54

20044



2}

v

i
N
ok

go

B

A

"

e

B/

o

|

=
i3]

,70



_ii_



= E %

Fig. 1. Clinical case of failed partial denture frame oo, 13
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Photographs of partial denture frame for PDS alloy before
radiographic test. (a) centrifugal casting (b) high frequency
induction casting (c) vacuum pressure casting s 13
Photographs of partial denture frame for PDS alloy after
radiographic test. (a) centrifugal casting (b) high frequency
induction casting (c) vacuum pressure casting e 14
Photographs of partial denture frame for Ticonium alloy
after radiographic test. (a) centrifugal casting (b) high

frequency induction casting (¢) vacuum pressure casting- 14

. Photographs of partial denture frame for Wironit alloy after
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Optical micrograps of partial denture alloy before casting.
(a) Ticonium X 200, (b) Wironit X 200 ........................................ 15
SEM micrographs showing casting structure for PDS alloy.

(a) centrifugal (b) high frequency induction (c¢) vacuum

pressure - e 15

. SEM micrographs showing casting structure for Ticonium.
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Anodic polarization curves of partial denture frame for PDS
alloy after potentiodynamic test. (a) centrifugal casting (b)
high frequency induction casting (¢) vacuum pressure
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Anodic polarization curves of partial denture frame for
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SEM micrographs showing corrosion morphology of PDS
alloy after potentiodynamic test in 0.9% NaCl. (a)
centrifugal (b) high frequency induction (¢) vacuum
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after potentiodynamic test in 0.9% NaCl. (a) centrifugal
(b) high frequency induction (c) vacuum pressure = 19
SEM micrographs showing corrosion morphology of Wironit
after potentiodynamic test in 0.9% NaCl. (a) centrifugal

(b) high frequency induction (c) vacuum pressure -« 19

_iv._



A Study on Corrosion Resistance and
Cast Defects of Dental Alloys with
Various Casting Methods

Yoo, Chull, D.D.S.,
Director : Prof. Ko, Yeong-Mu, D.D.S., M.S.D., Ph.D.
Department of Dentistry,

Graduate School of Chosun University

Alloyed based on cobalt or nickel and containing a substantial amount of
chromium are suitable for the construction of partial denture frameworks. 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 alloy and casting method were used and detected casting defects using the
radiographic testing and electrochemical methods. Three casting alloys
(PDS:63C0-27Cr-55Mo,  Ticonium:63Ni-16Cr,  Wironit: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 1380C (PDS and Ticonium) and 1420°C(Wironit). The casting morphologies
were analyzed using FE-SEM, EDX, and OM. The detection of casting defects
was carried out using radiographic tester(Smart2000E, Denmark) with 40, 80,
120sec. exposure time, tube current(4.5mA) and voltage( 80Kvp). The corrosion

test of the dendritic structure was examined through potentiodynamic method in



0.9% NaCl solutions at 36.5° * 1T 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 alloy. In the PDS and Wironit, a-Co and £-Co were appeared at
matrix and Y'-NizCr second phase showed in Ticonium. Also, the corrosion
resistance of casted structure increased in the order of vacuum pressure casting,
high frequency induction casting, and centrifugal casting method.

It was concluded that the defects of clasps increased or decreased with various

casting methods and casting condition, such as dried or wetted investment.
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2 Ao AI8E F2FFS FAYA] FXEE F2 AMEHE FFE AHES)
gow FAFAEFLS PDS(Aalbadent Co.,USA), Ticonium(Ticonium Co,
USA), 2 Wironit(BEGO, Germany)d 3FTHE A& oH ol ¥FL
Table 19 EE33FAT}.

Table ! . Chemical compositions of dental casting alloys used in this

study.
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Sa;’fﬁ%ﬂ;é&" Cr {Co | Mo | Al { Mn | Be | Ni | C | Fe
#1 PDS 27 63 5.5 - - - 0.99 - 2.0
#2 Ticonium}{ 16 8 5 3 3.5 1.5 63 - -
#3 Wironit 30 63 5 - - - - 0.4 -
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Fa9x FZEAGL FHld e AHEstq AHFE7 (Kerr, USA), &
FoFz7](Jelenko Eagle, USA) ¥ IEFE4FZ7](Bego, Germany)E °]
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A F2H FRES AFGAT. F2E AW F22ATS IFY 23S

&
o
rﬂ:
A
o

, TFARANE N 2 EDXE ARS8t ZASIE ow AZH Al¥E el
AR WA ERA D7) (Smart200E, Andrex Co, Denmark)E ©]-8-3t
o 4.5mVe 80Kvpe TAYPAA =ZA|HS 40, 80 © 120%E WHAZA7H
Al ZABFRAT

Y2282 EG&GAFY] 263A potentiostat® AlE3led FAY Yoz <+

ih)
ol



FotAt. FT2A9 claspF-HE AF st FHLINHLE ALE3)
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FzE A¥e FzzAIFN FFe] AL FFANF, FAAAERAE 2
EDXE AM&3td zAlg A3, F237] A 39 3L Ticoniume 2+
columnarZ3d & 2928 PDS$ Wironite FAZTZE BAH(Fig.6). F
ZHUY S 2t Fz3H PDSY Wironnitd] FR2EAL F2 FALTE
7b8 21 a-Co, &-Co A°] YEF}I TiconiumolA & Ni2Crdel columnartt
et F223AQ FAZZRAL dAFZANA A FF 25 B2

Fz29 AL FEEFA FAGl A LEH A
Aol z2¥ ¥y FFE BEAT. 53 ATz ZA+e 71A W4
E 5% EYo 2N FaAXNTEEY FxZAFe FIME 2AY=S

AR (Fig.7, 8, 9).
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Aol o] FoA Y& BATH (Fig. 13, 14, 15).
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Fig. 1. Clinical case of failed partial denture frame.

[

Fig.

Photographs of partial denture frame for PDS alloy before

radiographic test. (a) centrifugal casting (b) high frequency

induction casting (¢) vacuum pressure casting
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Fig. 3. Photographs of partial denture frame for PDS alloy after radiographic
test. (a) centrifugal casting (b) high frequency induction casting (c)

vacuum pressure cast il]}j

el

Fig. 4. Photographs of partial denture frame for Ticonium alloy after
radiographic test. (a) centrifugal casting (b) high frequency induction

casting (¢) vacuum pressure casting

\
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8~ 1

Fig.5. Photographs of partial denture frame for Wironit alloy after radiographic

test. (a) centrifugal casting (b) high frequency induction casting (c)

vacuum pressure ('Zl\(illf_{



Fig. 6. Optical micrographs of partial denture alloy before casting.

(a) Ticonium x200, (b) Wironit x200

Fig. 7. SEM micrographs showing casting structure for PDS alloy.

(a) centrifugal (b) high frequency induction (c) vacuum pressure



Fig. 8. SEM micrographs showing casting structure for Ticonium.

(a) centrifugal (b) high frequency Induction (¢) vacuum pressure

Fig. 9. SEM micrographs showing casting structure for Wironit.

(a) centrifugal (b) high frequency Induction (¢) vacuum pressure
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Fig. 13. SEM micrographs showing corrosion morphology of PDS alloy
after  potentiodynamic test n 0.9%NaCl. (a) centrifugal

(b) high frequency induction (¢) vacuum pressure

Fig. 14. SEM micrographs showing corrosion morphology of Ticonium
after  potentiodynamic test in 0.9%NaCl. (a) centrifugal

(b) high frequency induction (¢) vacuum pressure

Fig. 15, SEM micrographs showing corrosion morphology of Wironit

after  potentiodynamic test n 0.9%NacCl. (a) centrifugal

(b) high frequency induction (¢) vacuum pressure
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