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Table 1. Chemical composition of dental casting alloy. =+ eoeoer 3

L

Fig. 1. Optical micrographs of dental casting alloy before casting.

Fig. 2. SEM micrographs showing casting structure for PDS.
(a) centrifugal casting, (b) high frequency induction casting, (¢) vacuum

Fig. 3. SEM micrographs showing casting structure for Ticonium.
(a) centrifugal casting, (b) high frequency induction casting, (¢) vacuum

Fig. 4. SEM micrographs showing casting structure for Wironit.
(a) centrifugal casting, (b) high frequency induction casting, (¢) vacuum

Fig. 5. Anodic polarization curves of PDS after potentiodynamic test in

0.9% NaCl solution at 36.5+1°C. (a) centrifugal casting, (b) high frequency

induction casting, (c) vacuum pressure casting oreoreeeerreereemenennn 17



Fig. 6. Anodic polarization curves of Ticonium after potentiodynamic test
in 0.9% NaCl solution at 36.5+1C. (a) centrifugal casting, (b) high
frequency induction casting, (c¢) vacuum pressure casting

- 17

Fig. 7. Anodic polarization curves of Wironit after potentiodynamic test in
0.9% NaCl solution at 36.5+1°C. (a) centrifugal casting, (b) high frequency

induction casting, (c) vacuum pressure casting coreoreeeerrsereemenen 18

Fig. 8. SEM micrographs showing corrosion morphology of PDS after
potentiodynamic test in 0.9% NaCl solution at 36.5+1C. (a) centrifugal
casting, (b) high frequency induction casting, (c) vacuum pressure casting
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Fig. 9. SEM micrographs showing corrosion morphology of Ticonium after
potentiodynamic test in 0.9% NaCl solution at 36.5+1C. (a) centrifugal
casting, (b) high frequency induction casting, (c) vacuum pressure casting
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Fig. 10. SEM micrographs showing corrosion morphology of Wironit after
potentiodynamic test in 0.9% NaCl solution at 36.5+1C. (a) centrifugal
casting, (b) high frequency induction casting, (c) vacuum pressure casting
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Pitting Corrosion Behavior of Dental
Casting Alloy in 0.9%6 NaCl Solution

Kim, Young-Bin, D.D.S,,
Director : Prof. Ko, Yeong—-Mu, D.D.S., M.S.D., Ph.D.
Department of Dentistry,

Graduate School of Chosun University

The important factor to decrease the failure of partial denture is the
minimization of casting defects at minor connector and clasp. The defects
of partial denture frame works are mainly shrinkage porosity, inclusions,
micro—crack, particles from investment, and dendritic structure.

Three casting alloys(PDS: 63Co-27Cr-5.5Mo, Ticonium: 63Ni-16Cr-5Mo,
Wironit: 63Co-30Cr-5Mo) were prepared for fabricating partial denture
frameworks with various casting methods; CF:centrifugal
casting (Kerr,USA), HFLhigh  frequency  induction casting (Jelenko
Eagle,USA), VP:vacuum pressure casting(Bego,Germany). The casting
temperature was 1380C (A and B) and 1420C (C). The corrosion and
casting morphologies were analyzed using SEM, EDX, and OM. The
pitting corrosion of the samples was examined through potentiodynamic
polarization test, cyclic potentiodynamic polarization test, potentiostatic test

method in 0.9% NaCl solutions at 36.5+17C.
These results are as follows:

1. Dendritic structure showed in the case of PDS and Wironit alloy, and

_iv_



columnar structure appeared in Ticonium alloy. In the PDS and Wironit
alloy, a-Co and ¢-Co were appeared at matrix and Y’ —Ni2Cr second phase

showed in Ticonium alloy.

2. Pitting potentials of PDS and Wironit were higher than Ticonium from

potentiodynamic test.

3. Pitting corrosion resistances were increased in the order of centrifugal
casting, high frequency induction casting and vacuum pressure casting

method from cyclic potentiodynamic polarization test.

4. Corrosion resistances of PDS and Wironit were superior to that of

Ticonium from potentiostatic test at 300mV.

It was concluded that the pitting potential, pit nucleation time and
surface stability with casting methods increased in the order of vacuum
pressure casting, high frequency induction casting and centrifugal casting

method from electrochemical test.
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A AFA=
oAy Ag3 Ase Co-CrA &5 Ni-CrAl A% 28 T4
PDS(Albadent Co., USA), Ticonium(Ticonium Co., USA), El
Wironit(BEGO, Germany)9 3FF9 AFS Atgstdoen g9 oAl
Z AL Table 13 2t}
Table 1. Chemical composition of dental casting alloy(wt%).
specimen Co Cr Mo Al Mn Be Ni C Fe
PDS 27 63 5.5 - - - 0.99 - 2.0
Ticonium 16 8 5 3 3.5 1.5 63 - -
Wironit 30 63 5 - - - - 0.4 -
B. A7y
Aol ASE AE 2 Co-CrAl §5¢ PDSS Wironit, Ni-Cr7l 52l

Ticonium= AF&3le] YA F%7](Casting machine, Kerr Co., USA), 253}
= FZ%7](Eagle, Jelenko Co., USA), % ¥ 3%F27](Nautilus, Bego,
Germany)S AF-g3Fo] 1380°C (PDS, Ticonium)®} 1420°C (Wironit)e] FF2 %=
oA AstAT. FxE AlHEE MEdo]HE o] &3kl #100FE #12007H4]
Ao g 24 dutste] FH Y 2afAE AAE AL, ALOz EES AHE
skl 0.1m7bAl ml Al Awt vt v AR | AJHS 2SI AH TS AFSE}
of obAE, ¢AE, SHTANA 47 1024 Al A6kt

TAAEE Sl A4 EG&GAFS] 263A Potentiostat/Galvanostat-S
AR AL, 0.9%9 NaCl €92 365+1C=2 FA e Aol Add=

(working electrode)oll Al ¥, 7|5 A = (reference electrode)oll X 3}Z ==



(Saturated calomel electrode), 7}+E A 5 (counter electrode)d] ITLEZ= &4

4z
i)
i
¥
2

. ©
ﬁ_l—é_

>

F&stel At =g Aol Al&E7] & A A
A BG4 7IAIQ el o2 JtAE HEH o A WY REAALE
A A 3 A T}

FAANEL AR T Y (potentiodynamic polarization test), =35 A9

(cyclic potentiodynamic polarization test), A A 9 A& (potentiostatic

o2

test) = &3t FAFSFA T



FxE AEY FxIEH FEy g =4 33 A (optical
microscope)¥  FAFA A @AV A (scanning  electron  microscope)
EDX(energy dispersive X-ray spectroscopy)S Al-&38Fo] ZA}s} 9t}

T2 5 242 CoCrA T2 PDS9 Wironit2 %] 47 2 (dendritic
structure), Ni-CrA] =9 Ticoniumol A+ HFA+Z(columnar structure)
S BAn 37HA FRWHe 9&A Fx2 @ A PDS Wironite T2
AdTF2E BA2M a-Co, eCo 4ol YEYY. Ticoniume 7o+

Ni:Cr Aol uyEbwth, A4 2 (centrifugal casting method)oll = 37FA

ol Al AT Z(dendritic structure)’} #FFH oW, IFIFEFZH
(high frequency induction casting method)® &S ¢F%9 (vacuum

pressure casting method)¥] A$odE YA FZFW(centrifugal casting

method)o] H] 8] A A AZZ (dendritic structure)o] Ha} A2HIE o] FZF A

o zAs wmxd AL mAth 53 44T (centrifugal casting
=z7

DS‘J
filo
of\

7FAI71AL E

TAAF FAE EG&GAFY 263A Potentiostat/Galvanostats  A}-8-3} ¢
Z A 9 2= A ¥ (potentiodynamic  polarization  test), TIEAAYEFAY

(cyclic potentiodynamic polarization test) % A 7 $]1A] & (potentiostatic test)



< AA ST
F A4 &= A & (potentiodynamic polarization test) 4 3}, AT
(centrifugal casting method) o & A x3 AHY A FxxzZo AFgo=

A& A 32 A 9] (pitting potential) 7} SrolA 1 78 X (current density) 7}
=71 v uFE i E=FZ W (high frequency induction casting method) ¥}

S olF= 29 (vacuum pressure casting method) 2.2 A Z3 A|H AL

—

ol JE AR QAs|A F24 AL (pitting potential) 7} FolA 1 AFHZ
(current density)7} FH&std . 53 Fad weE FAAFS AYEd
NixCrA g A 3stE Ticoniumol A= FAAY7F kA9 a-Co, e-Co A<

&g Al PDS9F Wironit ¥ 52 =2 3444 #&S 2y
L
)

Wironite] Ni-CrAl &9 TiconiumE. o 43 WFAA4S 2.

TN A9l 300mVel A A A Y Al E (potentiostatic test) A I EE A H o] A

i

AT ARE=s Eioew Fgol woA= Co-CrAl &=¢ PDS9

Wironite] Ni-CrAl 3¢ TiconiumE Tt & AFEUEE Hol Y2rlAgdol &



PN
T
T—f%i(micro—crack), 7]%(pore) %—9/] 75'%]—0]1,]_ XHJEJ—LHOH _Z'_v]z_jq_;(é Oﬂ/ﬂ B

o

| EJFIAY 2gFe Evd 5 oy 99 24 E0] Atk (Civijan S; 1972,

Choe; 2004). o] &3 RAEe] FFES Agd] o WE&HFo T4

W (centrifugal casting method)oll o9&l x F%xZ 3 2 %o o
BB Aslo] WAEAQow uFi FE=FZFW(high frequency induction
casting method)¥ ¥ &% ZH (vacuum pressure casting method)2] 7 %
© 2z Zo] FE9 FAUE eFal B FEAA fE5FE50] Sy
7] Aol W2 £z AL Huz Ao wao] Ao wHE A ookt
(Craig; 1979, Craig; 1975).

A4 F2IFFS EG&GAFY 263A Potentiostat/Galvanostate  A}-83} ¢
0.9% NaCl &°& 365+:1CT= A& Aol A -500mVel A +1300mV 7}~
1.667mV/s& FAFele] T H Y =2 E (potentiodynamic polarization test)S 3f
A3, -500mvell Al +1300mV7FA] =wWEF A F +1300mvell A1 -500mV 7+ o v
g FAE 1.667TIV/sE AAEe] F3F 9 E A9 (cyclic potentiodynamic
polarization test)S Al th. A A 9 Al & (potentiostatic test)> F7dl &
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(corrosion potential) 2} ¥ 2] A 9] (pitting potential) 7}

density)7} =o} WAool FA Fkom,

S+ %% (high frequency induction
(vacuum pressure casting method)2]
Z % (centrifugal casting method) o &

b ek Wagel o $5dg e

casting method)¥}



V. 2 ¥

Ag Fx FFoZ ALHE Co-CrAl 53 Ni-CrA TS 945

I

%% (centrifugal casting method), XTI FE=FZH(high frequency
=

induction casting method), A ¥FSUF (vacuum pressure casting
method) 9] 37}A] FZHol & Fxd F 09% NaCl 492 365+1C=

A5 Aol A T A 9 E = A F (potentiodynamic polarization test), =3+

o2

A EF A& (cyelic  potentiodynamic  polarization  test), B & YA

(potentiostatic test)S 3l &3 22 AFHE AU

1. 22242 PDS9 Wironit2 X4 % (dendritic structure)S EFW 1L,
Ticonium< 954 FZ (columnar structure)S YeEFW AT FZ2 o )
3 A4 F=Z9 (centrifugal  casting  method), 153 %F %N (high
frequency induction casting method), R ¥F % FZH(vacuum pressure

casting method) £22 FZ ZZHo] /MAFYeH, FxZxAH FAHHE 4

o
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Fig.1. Optical micrographs of dental casting alloy before casting.

a) Ticonium(x100), b) Wironit(x100)

5 15.0KV 8.6mm x700 SE(M) 8/10/04

Fig.2. SEM micrographs showing casting structure for PDS.
a) centrifugal casting, b) high frequency induction casting, c¢) vacuum

pressure casting
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[Full Scale 205 cts Cursor: 0,000 ke

Fig.3. SEM micrographs showing casting structure for Ticonium.
a) centrifugal casting, b) high frequency induction casting, c¢) vacuum

pressure casting

9.5mm x700 SE(M) §/12/04

Fig.4. SEM micrographs showing casting structure for Wironit.
a) centrifugal casting, b) high frequency induction casting, c¢) vacuum

pressure casting
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Fig.5. Anodic polarization curves of PDS after potentiodynamic test in

0.9% NaCl solution at 36.5+1°C. (a) centrifugal casting, (b) high frequency

induction casting, (¢) vacuum pressure casting
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Fig.7. Anodic polarization curves of Wironit after potentiodynamic test in
0.9% NaCl solution at 36.5+1°C. (a) centrifugal casting, (b) high frequency

induction casting, (¢) vacuum pressure casting

Fig.8. SEM micrographs showing corrosion morphology of PDS after
potentiodynamic test in 0.9% NaCl solution at 36.5+1C. (a) centrifugal

casting, (b) high frequency induction casting, (c¢) vacuum pressure casting
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Fig.9. SEM micrographs showing corrosion morphology of Ticonium after
potentiodynamic test in 0.9% NaCl solution at 36.5t1C. (a) centrifugal

casting, (b) high frequency induction casting, (¢) vacuum pressure casting

Fig.10. SEM micrographs showing corrosion morphology of Wironit after
potentiodynamic test in 0.9% NaCl solution at 36.5+t1C. (a) centrifugal

casting, (b) high frequency induction casting, (¢) vacuum pressure casting
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