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2R EHA B Foko A= HEA Q1 AR Al
of HEHE sAlo] Wol ARE =L Qleh BA=
Az o] o]Fsha] AdAewt =1 BE 7Hov &
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AZHE TG E(fixture) 2 T2 AHEEE= Elehgw
2 oA FEAA A (corrosion resistance)©]
Hojupar H2lof thgt 54dvh ol wk3-o] glom ¢F
T3 A= 9 RE A, E AL e Wol
ARgE[o] gt QA S 2l AA ] EElES X|o}
SEA] AR 2 E(soprastructure) 2 AM-E+= o
£ 579 a5 AR Be AR HEsH |
thooldl AL F FFY a&52 ety AR
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A ZJotell Aegt A, A, A, Spol digh
715787 AlnAdE 7HAof gtk 27006 Buf o
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60 7HE FRA] w0 Fzbo] WAyste]
71AA Aol U ek mj A BR whavt ¢
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e AR 98 403 W]l ey, TRyt ARt 7}
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Z743}%3L, Ravnholt 5

ol gk A7|3ketd A-tol A 2-HetEdaS
Aro 2 3l on Geis—Gerstorfer 582 AMRTLZ
=9 A7Fs S gotir] flsiA YA-IE5dw
3 gehE9] 7|3k Bhe-S A-gk Aol 9len,
o= A 590l £F UESHE 59 Wil
ool A7)3ketA Bl o 2 AEE shelr

2 AR AEHE 1Y Bl M5k Eebsdt

=

N

Teaga 2 UA-IE5 o E 7247 vy A
< g4 3}01] QIFEFH O] GHS Ml AR ARSI
o AWM (immersion method)¥} 7|55
(electrochemica method) ©]-8ato] Zupy 4
of gt Av}E Hlal FATO RN AR E tA
ez S o199 7H gol AHgEe -2t
Faad YA-IZ54=Y A 7Fe s 54T
vh W 22]9] AAARMY el =gl He
ATE A317)0l| ol Hirsh= Hlolt},

. deiiz 3 9
1. 8z

1) 34 AlH
AR AWM A F2E FFOE ARGEIL
= U= A GOAE S 49 A2 ade
(Neocast 4, fenders & Metauxsa, Switzerland),
—Ze 58 Novopal 3, fonder & Metauxsa,
SWltzerland) YA -3 5% (Verabond, Aalba
dent. Inc., U.S.4.)3} 2|24 ZHE =2 <¥E
%(Dental titanium Ohara Co. Ltd., Japan)&
Ao sl A2IAE AARE 7 el
52 ofe e THTable 1).

2) TisH of

A3l Y2 Fusayamals 7|50 2 3 HEHAT
B} (modified artificial salive)?9-2 ARE-SFS
ARl F71d 242 ofefjet 21 QI-FEFH S pH
£ 5.80|H A¥7|7t 21550 Mol Lx= 37
+1CE FA3FAtHTable 2).



Table 1. Composition of the alloys used in this study(weight %)

|"J'-::~|'.||:||.'Th...f‘|!'l'.|‘rnt*- _"m _]’l Ag _] d L .."'1 NMi Cr Be L In
Meocast 4 765 25 135 15 50 10
Novopal 3 20 <10 580 270 115 12 <10 <10
Verabond Bd.1—864 12—~14 16—19
Dental titanium - :‘.:":*.;'s-'l’ri}_ ey
Table 2. Constituents of the modified Fusayama’ s artificial saliva used
constituents <|:m_|urﬂ|ig,i|_':'_ - [_.llﬂsl!lll,lrl'l[-\. _amount | mg/1)
MNaCl 40Hp NaHPO, - 5'] I, U 190
Kl ST MNaS - T—9H:0 o
CaCl; » 2H,O T4 Urea L0000
MaH.P0, - 2HAO 1347 Loy T o
2, Aleidhy
1) &
O EHMp ates) |2t plugQl A=t
7}2 1.00mm, A2 30.0mm, F71.0mme| &
= Zﬂxﬂ%}j 047101] Z1780] 5.0mm¢<! A7 e} 5+
S B ® Z2te] gl uet Az} FAe
WEAR dEs FEelsc, BAAEe & W
2 oF Gare|™ of=2EY HXE FUT FEE ALt
SFA. ek plytes 1579 217t 5744 w3, Fig. 1. Stainless steel mold used for the fabrication of
2- "é’ﬂ% e, UA-IETE plate L2071¢] of plugs
299 4 plate & ARSI, £t 5 ERUHo)

Temr?l plug A2 sl 2E|QlE A 3ol A
4.0mm, 27 5.0mm<! 4= EilL(Fig. 1) o17]°]
LA FAT & T oA AASH] WA HT 5
PO 2 ElERs plug 60719 w8hE, -2

o 2 JA-g 251+ plugé 27 30714 W=
o] & 1507H4 plugE A2kt plate®} plugd]
A Hl= ¢ 60 10| EHAR= #6009 A2
7ol & AupiEE AJSYet & FFeo} o ECR

285 A|Hsto] AZA T,

ot @O 4
1:0“ rgL'

@ BEAIHI plugsel 28

ofu] Aztel Z17he] TRl plugk 719] We
T 2gste] 107 S BRatal 7k ot 5704 A
2t o AlHzg U AFYHe okt 2ot
(Table 3, Fig. 2).

2) M7|stshy

@ SSAH Iz

A7 11.0mm, T4 1.5mme $3dS = & A
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Table 3. Combination method of the specnnens

Group 1 - Three titanium plug ||=\.|._.|'I||| tnto the .|-.!'-.!.| FEsin ;a-l._il;-e'
Group 2 Three gold alloy plugs inserted into the acrylic resin plate
Group 3 Three silver-palladium alloy plugs inserted imto the acrylic resin plate

Group 4 ° Three nikel-chromium alloy plugs inserted into the acrylic resin plate
Group 5 Three titanium plugs inserted into the gold alloy plate

Group 6 - Three gold alloy plugs inserted into the titanium plate

Group 7. Three titanium plugs inserted into the silver-palladium alloy
Group &8 . Three silver-palladium alloy plugs inserted into the titanium plate
Group 9 : Three titanium plugs inserted into the nickel-chromium alloy plate
Group 10 © Three nickelchromium alloy plugs inserted into the titanium plate

AP} 3 AR vEska 2 Sl Al
o A4S ddstal otadd g ZoR FHE Zuf
3HAct, B AUR= # 2000 7HA] Q] AlE|E Fhafolx
Avpz= AR 3,
255 Aﬂ%}%ﬂﬂ Az3 - G AE FAE
oM mAEE WAE fJ5te] HAR =ASHE
o} Al EEHA o] Icnm E =2 skt

©Q LZEIZM(Anodic polarization curve)2l
=3
Fig. 2. The plugs inserted into tile plate ° 1
(1: titanium plugs inserted into acrylic resin plate, 1,000m19] &5 71 E=A4F 87100 dFE
2 gpld alloy plugs inserted into gcrylic rqsin plate, ‘ A 700m1E P AAYHA] (Autostat 251,
3 ilel;ir;gatgadmm alloy plugs inserted into acrylic Sycopel sicentific Ltd., U.K)o] 423 & A®7}
4 : nickel-chromium alloy plugs inserted into acrylic Zz A (reference electrode)?+e] #Z12E ¢F Imm
resin plate, ' 2 zxAsgoy, 23 Ed T (Saturated
5 ! titanium plugs inserted into gold alloy plate, . o 2% AZo@ 5}l
6 : gold alloy plugs inserted into titanium plate, calomel electrode : SCE}S 2 F=22 31t}
7 : titanium plugs inserted into silver palladium alloy OFH IS A7] QA AAYAR| o] AFZ
plate, A9z} BhRFR| o A MIATL B RAD
8 :silver—pallsdiam alloy plugs inserted into AP SR CIA Mg A=S B (counter
titanium plate, electrode) & 3} o] —=700mv(SCE)ol Al
9: ti]‘;aniuln}L plugs inserted into nickel-chromium 75mV/min, 9] & /\]——"\—EE +1,000mV(SCE) 7R A
alloy plate, ) !
10 : nickel-chromium alloy plugs inserted into A FARI 43S oo Eq iAot A
titanium plate) A 9 o)mell S wlslgit; X2e Asdro 7

IS YRS A9lE HAsht), B AFlH AR
H AP AT FARAL ofefet ZehTable 4)

i



Table 4. Electrode and scanning conditons in this study

Counter electrode
Reference clectrode

¢ Platinum{ Pt}
: Saturated calomel elecirode

Working electrode . Specimens

Scanning range ¢ = T00mV -~ + 1,000mY

Scanning rate D T5mY/ min.

Electrolyte . Modified Fusayama's artificial saliva
Temperature 372 1C

@ ZHi=2 A GaBvanic corrosion)?| £X
Z 189S BIAFT S wpH oz oot
st Akt Eegd di-$sts AlH
1,000m19] QlgEtl o] oF 1eme] AZE FiL
X
=]

N
N
JQ
>
1

AN F IATFsRE 7] & Aol A A9
E et ?_}ﬂﬁ}/‘]’ﬂ‘:} A=s Adstar ojf LAY
£ Zud A2 (galvanic current)S 24A|17Hs<t
R ET P

e AlHE ofAlE B o ® FjTto] AlFstaL
&, 150m1-&Fe] fEHfolA el 22t 70ml
O_l'JE Dﬂ 10&2_,] /\],qg ;‘dx%—a].o%
M= FAARS sHleh frelvlo]A= 37+1
ZF 7HAoE AFHLS W
o4 1O AR H3ich, A1) e

Gl BAAEL el Lree

_ll)l' ol mlm :\_ mlo

ol
ot

¢

o BN BN
o,

mh L ok 3 oy Lo P
o
H1
i
o
)
9‘15
=)
o =
rE
\‘1

=
o
o
_I%

(94
(]

o o

re

FEYE B 9]
2 10ml 12M HCI 48 3
oH*l*‘O‘Il 2(Aghe BAT uh
colgEe ’SHAl7l7l 9lste] |4 Ghmijolg
Bostart, fEATEAADL W LD
(Inductively coupled plasma emission
ICPES, Model ; 38 plus, Jobin
Yvon Co., France)& AHg-sFe] Q1-5ERN ol S0
Ue= ElEhzr(Tl), w(Au), &(Ag), Tk (Pd), &
(Cuw), °F(Zn), YANI), Z&(Cr), HIEEBe)= 4
FA skolthFig. 3).

spectroscopy -

Fig. 3. Inductively Coupled Palsma Emission
Spectroscopy(ICPES)

I, A

1. &= (Immersion method)

7k AT FANEG O R Qlste] fEjE F49]
& A&t $E237](ICPES, Fig. 3)
2 F43}0] Table 5~8 9 Fig.4~107 72 A}
S d9lom B AFoix= ANOVA testet
Student t—testE o|-&sto] A& A2|E sttt

E|Ehs TE0E Qe gallof 21553 M4
A7 ZS$-(group 1), AS 7582 0.18ug/ar
/day)®] Elelgo] el ot 8771 A UHAHE
FelEFe 30| TAsR A 15557) A RS WA e
e glolom 8xtvH0Te] Hf-Hot EleksY]



FelEe o WUTHp0.05, Table 5~8, Fig. 4).

SE 9502 A H(group 2), o
AlZro] Aol whet fejFo] A st 155
7h AGHARE FEElo] 7461l 0 (p<0.05)22
frefsro] lgleh, &t o} A5 75t #e
wFo] 8~1459} 15~2159] frefgrct F3o] wok
AL(p<0.05), 379 AS-Hr} fejgko] o Aot
(€0.001, Table 5~8, Fig. 5).

2-Zetada 9522 AFAT H(group
2), &2 Azto] Aol wet fejgko] Fake fa
Sk 1575 F=5lo] 745193l 2w (p<0.05) Het
B2 A2 735l 0.3ug/a/dayol 2=
8FFE Felgo] M ol 73t 8Tt fg
T2 8~1459} 15~2152] FE|FE Tt F5o] W2
A Ha(p0.05) 279 79Kt fefsFe] o
HTHp0.05). F3t ot 2} mERITHA| R %
= 1759 Felgo] o Wokth(p<0.001). ©& =
& o] 9] TRl 37 AUt 2tk oF 3.4
v} F &= | WolthTable5~8, Fig. 6).

UA-Z53da 9502 A-AR A (group
4), YA fejEo] 11, 2ug/ent/day &2 717 LIl
Ag THEere] fERke] 8~145¢9} 15~21F Ko}
F5lo] Worom(pd0.001), 10w Rrhs fejgo] o
ZATHp<0.05). ZE2 93 107 vlsiA =2
T2 oFt T Wokoy EAHCE {3 vk A
o|7} §1910H(p)0.05) Al7te] Zufgte] whet f-2
F2 AAE gasiglod 9A| FAACE Fo
sk Zpo)7h RATHp»0.05). e F40]29] FH
e 49 97t 3] Z4-Eot ofF 2.3u), 2t
O] gkt oF 788 A= B EWkthTable 5~8,
Fig. 7).

et 3ol A5 % -$-(group 5,6), ElE
o FeEE 8~14FEetole Rl dasitt
7 15~21F5%tol= oft SUtskalen, =9 =
et =2 Hebwe "WAH7E 6 1 3¢ A
(group 5)= 0.03ug/en’/dayZ3 : 691 73-(group
6)9] - 0.028ug/er’/day Hr} oF7F Wokou A4 A
o2 FoIg net 2ol §lltHp>0.05). a3 &2
frelEol gldlen 59 feE Ae Tt
freEfeFe] 8~14529} 15~2159] el 30
worom 7Ha} 84tof| H|ste] fe|gfo] T AHSQlrt

b

(p<0.01). oFde 8547 F3lo] gastion
(p<0.001) 642 oFd F2|Fre 33 8ol H|s}o]

o] ATHP0.05). 579 &t ot 9] f-ef=k 6
O] Zg-Hrt oF 3~5ui7F B WektHp<0.05, Table
5, 6, Fig. 8).

EleRg} 2-ZehEeao] AEet - group 7,
8), Elekse fe=2 AA o gasitirt 15571
AGHARE figlon 359 -Zebaded &
=21 Elelme HARZE 6 ¢ 3% H$(group )=
0.045ug/eni/day = 3 : 691 Z-$-(group 8)¢] 0.004
ug/ar/day ¥t} @okou FAROR {8 viet
Z}o|7F GIATHpP>0.05). 29| felg-> 8F5E F
glo] skl oLt 165 o] 39 fejee 8~145¢}
A9 H8lal 2 5, 6ol Blshe] 29 G2
o] o Wtthp<0.001). 632 5t 29| f-2|gk
o] SRt T Wokour FAX O R {-o|3 nigt Afo]=
AATHP0.05). kel felEe s glglon
O el 1] AolME A 155t #
g]gFo] 8~1458} 15~215-9] |} Flo] W
UL (p<0.001)5-2] 7K} oF 3uf, 679 A
Hr} ofF 254 A= fEjRko] wWolth(pd0.001). Egt
8 TotHET 59 ool Wokey FAHcR
Folg vkt Afol= HThp»0.05). HE S594A
o] 28 ajeke 7o) 5 T) oF ouf 83to] Gtk
c} oF 14817} WdTHTable 5-8, Fig. 9).

Elekg YA-AF3hwo] JEe -(group 9,
10), Eehee] Fels A4 st 15571 A
UAARE fejsgFo] gllal, 3¢l Eebeat o=
Ql YA-=ZF39 WAH|7}F 3 1 691 Z-(group
9)= 0.0051ug/crt/day BIZ3 : 621 Z$(group 10)
9] 0.0036ug/cr/day Hrt} WO} EAZOZ &
o wkek Aol= §iSith(py0.05). 94 4%, U2
o el 1555 E ot st oy FAH e
2 FoE whgt &ol= §19aL(p0.05), 1072 -+
© 8FFE frEEe] sttt 1555 EHE ot
71 THp>0.05). 9 4%, YA fE]3 4t
Ho} Aglovt AlF o g §o08 nigh 2fo| 7k §igla
(p20.05), 107-24- 5Tt B E@elem(p<0.05) 10+
2 9utET fEjgo] o Wokth A9 {15
F7F AVFAAMRE glolom 4to] vlste] fejek
oF7H o AQloy BAK & F-ofgh uket xfo]= ¢l



Table 5. Amount of metal elements released

(unit © ugdem’)
T A A ™M ©Co I M © Be Sum
0~TW 9D 80
3~14W 07 o7

Gaesapy |
P m-aw o0 o
Sm 97 a7
0~ TW 193 oo w3 R0 1466
- 14W 153 00 173 140 466

Group 2
15=-21W 93 00 93 23 109
Sum M0 00 2o &3 703
0~ TW a0 47 T 1%3 4577
. L m7 00 1107 53 a7
TR W BT 00 83 M7 1183
Sum 60 147 47 2003 7847
0~ TW M0 27 183 B0
oy g B1W Mo 13 720 5443
TP Y 5w W7 07 BT 4%
Sum 5E27 47 2600 1874
0o~-TW 17 00 00 28 1173 2018
o5 ETMW 0B 00 00 %63 487 1068
THES s-aw 17 00 00 160 198 75
Sum 42 {ili] oo 1551 1HG8 3461
o-7W 35 00 00 197 310 542
G § B=14W 02 [ LH] 1] B il 175
PP s-zw. 02 00 0D a1 120 189
Sum 39 00 00 27 820 B35
0-TW 60 ME 00 88 1040 4286
g BU1OW 03 53 00 1472 2 1766
P m-aw 00 0 00 68 73 881
sum 63 781 00 4578 1510 6303
0~TW 03 @0 00 83 207 8373
. 93 00 %7 ®HT 2019
S s-aw 00 80 00 1347 m7 1964
sm 05 M3 00 807 3101 1256



T (kg

e~ LA 03

RS s-aw oo
Suim ar

1 WY K
CB-MW 02

P aw oo
Sum 05

T
wd
ma
1723

[l
ki
TIE [}

L '

15473

14 il 5230
07 T2 RIBE
LkEh T 450
21 2167 1438
(7 7 LIy
| L [
il BT Pyt
2830 2FR6
{ W week

Table 6. Difference of the amount of metal elements released according to the galvanic couples(ANOVA test)

L} Ag ] 41 2) Cu
GZ_G3 G Gb GI_GB G2 G3 Go U6 GI G
GZ| / "= NS NS « = Gz2| / * NS NS ¢ «
G3| *« 4/ + « NS NS G3i| = / + NS NS NS
G5 | NS = / NS 9« NS GEINS + / NS = NS
G6 | NS + NS O/ NS e G6|NS NS NS / NS »
G| = NS = NS / NS G| = NS + NS / NS
GB|'» NS NS s« N/ G8 | + NS NS s+« NS/
+ 1 p005, NS ¢ Nongignificant = 1 pdG, NS Monsignificant
G Group
31 In 4) Ti
TG 3 & GB GT 8 Gl G5 6 GI GE GJ GIO
G2 | / + N5 NS NS Gl| / NS NS NS = NS =
Gi! « J NS =« NS NS G5|NS / NS NS NS NS N
G | NS NS / NS NS NS GE|NS WS / NS NS NS NS
G6 [ NS® =« NS [/ NS GTINS NS NS /7 NS NS N
GF |NS NS5 NS NS / NS GE! «+ NS NS NS / NS NS
GB | = NS NS s NS o | s NS NS NS NS / NS
+ p<005, NS : Nonsignificant ool + NS NS NS NS NS/
* ; p008, NS | Monsignificant
5) Au 6) Pd TN 8 Cr, Be
 iG2 G5 Gh_ G3 G GB 1G4 63 G0 | G4 G GID
G2i /7 *» =+ GI[/f » * G4]/ = = G4d| / NS NS
Gsy~ [/ NS GI|= / NS 9] s NS GI|NS s NS
G681 » NS G| = NS/ 0| x NS/ GIOINS NS/
= P00 s PSOU5 * 1 P0G NS : P>0.05



Table 7. Differences of the amount of metal elements released according to the area ratio(Student t—test)

10 In case of the titanium in contact with gold alloy (Group S6)

T 2 Cu 3 En
. G5 GS G Gh | G5 Gh
Lid ! NS s ! 4 Gl ! -
G NS/ il o o 2 .,
M5 P> p ovalee @ 0003 p value : 0017
Eﬁhcaseo[ﬂneﬁwﬁuminmm%ﬁhmrﬂhﬁumﬂ]wiﬂmm?. 3]
10T, Ag, Cu Zn @ Nonsignificant (p>0.05)
@ In case of the titanium in contact with nickel-chromium alloy (Group 9,100
1} T Cr 2 Ni 3
CG8_ G [FET G G0
GQ / NS Go / . Go F
Nb P0G P valse - 0000 P value TJ'EH"'
Table 8. Difference of the amount of metal element released according to the elapsed time
st Perexd - 0=7 week, 2nd Period © 8—14 week, 3rd Period - 1521 week
1 Group 1 @ Group 2
1T 1} Au 2) Cw, Zn
Pl P2 P3 Fl__Pz_ P4 Fl_ P2 P
Pl | f | ¥ Pl ! NS L] Pl ! . .
4 | i . | NS ! NS P2 | = ! WS
e - v Bl N s Ml e N s
i owalue - 00000 o ovadue 0184 1 vadwe Co - (O
P © Penod o 00015
A Group 3
1) Ag 21 P A Cu, #n
A I N R R AR v IS
P ! bt * Pl ! - * Pl ! " »
2 WS M5 F2 = F M= | £/ . J i
Fj -'."limmib‘ ——r I; H & ""b III. _-}'L-l‘“--"mb‘:ﬁ“. - {
P “p value - 00190 p value - 00000 p value Cu - 0002

Znoc oonl



I} i 2) Cr 1) Be
__| #M P P Pl__P& P35 T
2 3 R S PL |7/ N NS PL|J « &
pz | o NS P2 NS O/ NS P2 | e PONS
0N (LI, . - SO GO 1) 8 [ S - LT S
P value ; 00001 p > 006 p value - 0.0021
& Group 5
1 Ti 2) Cu 3) Zn
PL_ P2 T3 Pl P2 P35 FL_P2 F3
PL|/ + NS PL|/ o » PL | / + s
PR | = F2 / P2| * / NS
i e Fooc@le x J o ploe @
o valoe:: 00001 p value © 00000 p value | 00004
& Group 6
T 2) Cu 3 Zn
PPz P3_ Pl P2 F3_ Pl P2 F3_
PIL | / =« NS Pl | / NS PI [ / NS NS
2|« / NS P2[(NS / NS P2|NS / NS
3 L NS NS/ 1 F3 I NS NS/
p value - 00000 p value 00008 > 006
@ Group 7
11 T, Ag 2) Cu 3 Zn
PL_ P2 I3 Pl F2__F3_ PL_P2_P3
PL] /7 « o PL|/ = o PL| /  «
P2 |.» / NS P2| » / P /NS
_;ﬂ " Ni}._ /! 3 " w i _P3 - Hé_ i
P ovalue @ QU000 o valee © 00006 povalee © 00008
& Group B
L 2 Ag 3 Cu, Zn
Pl P2 P12 13 PI P _mM
Fy / NS . Pl P . . Pl / . ¥
P2 NS e |« / NS5 P2 | s /
. . / ri 3 » NS/ P . NS /
; p value Cu © 0.0000
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Table 9. Galvanic current with elapsed time between titanium and 3 types of alloy(uA)

Timelhour) Ti/Meocast 4 Ti/Movopal 3 Ti /Verabond
1 0,25 0.2 0.81
2 0,15 0.20 0.78
3 0.15 0.39 o, 77
4 0,20 0. 47 0.7
5 0. 29 0, 49 0, 88
4] 0,29 0, 61 0,93
7 .30 a, 62 0,98
| 0.3 0,63 1.06
a 0,32 0, 64 1.11
10 Q.33 076 1,13
11 038 0,78 1.21
12 0. 40 0.6l 1,32
13 0, 41 0% 1.41
14 0 42 1,02 1.48
15 0. 43 1.07 1,56
16 0, 43 1.12 1,62
17 0. 44 1.18 1.66
18 0,45 1.22 1.81
19 0, 45 1.7 1.91
20 0, 45 132 2.03
21 0, 46 1.37 2.18
22 0, 46 1.48 2.3
23 0. 46 1.50 Z2.45
4 0 45 1.5 2.56

ul
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13 & T ; trﬂ i I
12 4 & 1A 23 ¥ 24
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l:- Tiliokd —+— TilhgPa —=— Imﬂ::j

Fig. 16. Comparison of galvanic current
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A STUDY ON THE GALVANIC CORROSION OF TITANIUM USING THE
IMMERSION AND ELECTROCHEMICAL METHOD

Kee-Sung Kay, D.D.S,, M.SD., Ph.D., Chae-Heon Chung, D.D.S.,, M.SD., Ph.D.,
Dong-Wan Kang, D.D.S., M.S.D., Ph.D., Byeong-Ok Kim*, D.D.S.,, M.SD., Ph.D.,
Ho-Gil Hwang**, D.D.S.,, M.SD., Ph.D., Yeong-Mu Ko***, D.D.S,, M.S.D.

Dept. of prosthodontics, Periodontics*, Operative Density**,
and Dental Materials***, School of Dentistry, Chosun University.

The purpose of this study was to evaluate the difference of the galvanic corrosion behaviour of
the titanium in contact with gold alloy, silva-palladium alloy, and nickel-chromium aloy using the
immersion and e ectrochemical method. And the effects of galvallit couples between titanium and
the dental alloyswere assessed for their usefulness as materials for superstructure.

The immersion method was performed by measuring the amount of metal elementsreleased by
Inductivey coupled plasma emission spectroscopy(ICPES) The specimen of fifteen titanium
plates, the five gold aloy, five silver-paladium, five nickel-chromium plates, and twenty acrylic
resin plates ware fabricated, and also the specimen of sixty titanium plugs, the thirty gold alloy,
thirty silver-palladium, and nickelc-hromium plugs were made. Thereafter, each plug of gold
aloy, slver-palladium, and nickel-chromium inserted into the the titanium and acrylic resin plate,
and & so titanium plug inserted into the acrylic resin plate. The combination specimens uf galvanic
couplesimmersed in 70m1 artificial saliva solution, and also specimens of four type aloy(that is,
titanium, gold, silver-palladium and nickel-chromium alloy) plugs were immersed solely in 70m1
artificial sativa solution. The amount of metal elements released was observed during 21 weeksin
theinterval of each seven week.

The electrochemical method was performed using computer-controlled potentiosta(Autostat
251. Sycopd Sicentific Ltd., U.K). The wax patterns(diameter 11.0mm, thickness,in 1.5mm) of four
dental casting alloys were casted by centrifugal method and embedded in self-curing acrylic resin
to be about 1.0crr of exposed surface area. Embedded specimens were polished with silicone
carbide paper to #2,000, and ultrasonically cleaned. The working electrode is the specimen of four
dental casting aloys, the reference electrode is a saturated calmel electrode(SCE) and the ounter
electrode is made of platinum plate. In the artificial saliva solution, the potential scanning was
carried out starting from-700mV (SCE) TO +1,000mV (SCE) and the scan rate was 75mV/min.
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Each polarization curve of aloy was recorded automatically on a logrithmic graphic paper by X-
Y recorder. From the polarization curves of each galvanic couple, corrosion potential and
corrosion rates, that is, corrosion density were compared and order of corrosion tendency was
determined.

From the experiments, the following results were obtained :

1. In the case of immersing titanium, gold aloy, silver-paladium aloy, and nickel-chromium
aloysolely in the artificial saliva solution(group 1, 2, 3, and 4), the total amount of meta
elements released was that group 4 was greater about 2, 3 times than group 3, and about 7.8
times than group 2. In the case of group 1, the amount of titanium released was not found after
8 week(p<0.001).

2. In the case of galvanic couples of titanium in contact with aloy(group 5, 6), the total amount
of metal elements released of group 5 and 6 was less than that of group 7, 8, 9, and
10(p<0.05).

3. Inthe case of galvanic couples of titanium in contact with silver-palladium aloy(group 7, 8),
the total amount of metal elements released of group 7 was greater about twice than that of
group 5, and that of group 8 was about 14 times than that of group 6(p<0.05).

4. Inthe case of galvanic couples of titanium in contact with nickel-chromium alloy(group 9, 10),
the total amount of metal elements released of group 9 and 10 was greater about 1.8-3.2 times
than that of group 7 and 8, and was greater about 4.3~ 25 times than that of group 5 and
6(p<0.05).

5. In the effect of galvanic corrosion according to the difference of the arearatio of cathode and
anode, the total amount of metal elements released was that group 5 was greater about 4 times
than group 6, group 8 was greater about twice than group 7, and group 10 was greater about
1.5 times than group 9(p<0.05).

6. Inthe effect of galvanic corrosion according to the elasped time during 21 week in the interval
of each 7 week, the amount of metal elements released was decreased markedly in the case of
gdvanic couples of the titanium in contact with gold aloy and silver-paladium alloy but the
total amount of nickel and beryllium released was not decreased markedly in the case of
gavanic couples of the titanium in contact with nickel-chromium aloy(p<0.05).

7. In the case of gavanic couples of titanium in contact with gold dloy, galvanic current was
lower than any other galvanic couple.

8. In the case of gavanic couples of titanium in contact with nickel-chromium aloy, galvanic
current was highest among other galvanic couples.



