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AR S JdZHE E-BE (screw retained
implant prosthesis) #|2tA| & AM-5 & prema-
chined abutment coping®] 7% 5l @& o] Az}
H F FXEEE o83l FHd ug 24
a7t BT B3 AZIAZRE AL
Al Fol] tigt dwo| wu|gtm A5 F2 &
Aol 34 %2 (metal interface)ol] th3t 244
& BEE FE3 HAolnt, ol FXA| At #
FZ2 3% AdF A o AT =
Yoshitaka 5% 4% BAE<] AZ7g] doiA
B 7134 At B8E 4 dom F2A] gold
coping plastic copingell ¥l3ll @} ¥A 7h54d o]
EoBE Fojo} 3ln] 53| Steri-Oss system®|
gold coping& Zol7} A7] w ol F9& 83tin
Ba3laA Ztztel F22148 AAE v o)

#| premachined abutment coping®ll X3}&
g9 F2ol N B1F Patrick'L Eleks &&
o Ele}w A F Yol 28 o A3A (interface)
£ 7t=2A8 2234 (molecular bonding)o] LA}
= ¥ 18§ %= (high fusing noble metal
alloy)°] 285 A5 (high fusing noble metal alloy
cylinder)¥lol 22 ol 71413 2% (mechanical
bonding)o] TRty AFEH g dxFH o=
Carr¢} Brantley’® = 288 S350l 388 AdF
Aol 22 W FFFH AT vlAFZE FAS
= 58 2537 ¥ (metal to metal bonding)©]
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Table1. The composition of abutments and cast-
ing gold alloy using in this study

Samples Composition  Melting Point
. Au 60%
Steri-Oss py 050 1400-1460%
gold alloy coping Pd 15%
. Au 46%
Type Il casting  pg 4 5o 877-963C
gold alloy Ag 40%
Steri-Oss ; Steri-Oss, Yorba, Linda. USA.

Type 1 gold alloy :We Dong Myung Dental Alloy,
Co. LTD. Korea.
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Fig. 1. Samples for this study.

a: Steri-Oss HL-Hexed abutment(gold/plastic cop-
ing & gold coping)

b: Type III casting gold alloy

¢! Casting samples

d: Sectioned samples for crevice corrosion

673



Table 2. Constituents of modified Fusayama' s arti-

Table 3. Electrode and scanning conditions in

ficial saliva this study
KCl 0.4gm/1 Counter electrode  : High density Carbon{(C)
NaCl 0.4gm/1 Reference electrode : Saturated calomel electrode
NaHzPOa4 - H20 0.6gm/1 Working electrode  : sample
NazS - 5H20 0.0016gm/1 Scanning range 1 =1500mV~+1500mV
Urea 0.5gm/1 Scan rate : 100mV/min
Electrolyte : modified Fusayama s
artificial saliva
Temperature
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Fig. 2. Schematic diagram of the corrosion cell.
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F24, F2F g7e) ARS ATl H7|

Wy H2 48 3084 ¥H argon gasE &
HEY AsAe] &E244AE AAS v &
73& BAXF 2 24 A2 Potentiostat (mod-
el 273A EG&G, U.S.A) 23t s
7154 = (reference electrode)?te] Aze oz
ImmE 2As%T. oY 71EH83L SCE(satu-
rated calomel electrode)® T BEAF
(counter electrode)2 2= B4A = (high dense
carbon electrode)<, 2t A= (working electrode)
o 2% 7hzte] AJH & ALESI I TH(Fig. 2).

FF EFH4AE 4719380 Potentiostatol] A7
AAAL FAZA A A FAE S (potential scan
rate) & 100mV/min 22 AAFAPE 9 (potential
range) < -1500mV~+ 1500mV7HA] 233891,
AP e} Al H I B2 dE mech 2 A3
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Fig. 3. Schematic presentation of Anodic polariza~

tion curve.
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Fig. 4-a. Schematic presentation of the test set
up.

; reference electrode

CE : counter electrode

WE :working electrode

C : graphite electrode

SE : saturated calomel electrode
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A F2e] AAue 53] o] FAANE 2AY
(pitting potential) 2L 3},

(272w 72 43

F2A 2y 224 482 gold/plastic coping®
gold copinge 27t 24 FH57 QA3 A
AL (Fig. 4a), F2F Zuly 32 dge F235
AlH A gold/ plastic coping® gold copingell 3%
He 799 2 g3 Adg 474 gz
ARz Algstgon Ztzte] HE: AFUE] &
& potentiostat& o] &},

BE&HF D= (contact current density)s 24417
B¢ S FAE 30 PF o2 7129
A& 2t Aol tisiA 3 ukEsiE T Zdupd
#(galvanic coupling) 8422 QU3 or|d &
2l #F(global substance loss)& Faraday s lawdl]
wel AF-AIZE HAg 2o o= Mg QE Y
Bl glom o] ghe AFHAA Aoz 23
71831t} (Fig. 4-D).

0 t

Fig. 4-b. Calculation of substance loss according to
Faraday s law.
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polarization test) W< M43}
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222 -1500mVl A HhAH (Bua) 1.000mV7HA]
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o] ABL Bi&sA T WA e Aol 2 18t gold®
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Early stage
Fig. 5. Schematic diagram of crevice corrosion.
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Fig. 6. Schematic presentation of cyclic polarization curve.
Epp: primary passive potential
Er : repassivation potential
Eb : passivation breakdown potential
Ep : potential at critical current density
Ip : critical current density
Ic ' current density for passive film formation
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Fig. 7. Anodic polarization curves of samples(before casting) .
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F Atole) HEF AFUEE 3.578x10°C/em® o2
coping*-$1¢] F4jo] &€ ¥, gold coping® F
Z& FHF A9 & Afdze 3.208x10°
‘C/em’e 2 7t o] 22 RS Hojm F3F
T R F4o] #AHJN(Fig. 9-a, b).
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Fig. 8. Anodic polarization curves of samples(after casting).
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Fig. 9-a. Gaivarﬁc corrosion between gold/plastic cop-
ing and casting gold alloy(before cast-
ing).
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Zzte] F2AE 24N Aule B4 A S
A& A3} gold/plastic copingdlol F24& T
02 FZ2FAHY FE ARFEEE 5,725 C/em’2
A o}-r A T3] P2 Fde] #EE ¥, gold
copingflel Fx8& FPIFLZE F2 AW A ¢
A FA| AT F-9je] Ho] AN FE AF
UxE 7.940 C/em’® 2.2 2 o B Qg By
Ak o] Zole AHPA eAAC EdEtn &
& 9t} (Fig.10-a,b).
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. Fig. 9. Galvanic corrosion between gold coping and

casting gold alloy(before casting).
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& F Asjd WA CPPT (cyclic potentiody-
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Fig. 10-a. Galvanic corrosion between gold/plastic Fig. 10-b. Galvanic corrosion between gold coping
coping and casting gold alloy (after cast~ and casting gold alloy (after casting)
ing)
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Fig. 11. Cyclic Polarization Curves of Samples.

$17F & ¥+, gold copingS o438 FXT AlHLS
BAAA7} -149. 5mveln AF-Fehs A7}
307.9mVZ |ErEen| 7} 465.5mVE A Vet 4
Zoz Bo] wdd Bo] ¥ FFE HSS
4 & A (Fig. 11).

2) FARAR @v A o B8

gold/plastic coping © &3 F2€ A|H &5
A e AT Fz2 FEFY ZARE et
Eo] 2% B9t e ez #4448 FEE BA

679

oF E¢ 9HE BW 4539 AT 22
A2990 A4H) ¥4 PP HYTHFig. 12

-a, b, c, d). gold coping& ©]-&3) F2d A|HY &

24 Ppe A% Aol Bo| 2n 4R 24
2 59 le AW F= FF Tl e

7) ¥ (porosity)7} theF EAetaL & 11 F47 A FH
o Ad e B HESY E 5 F
Z FgFol nolA BAETEA FTe ol B2
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Fig. 12-b. SEM presentation of b” area of Fig. 12
a (x200).

Fig. 12-a. SEM presentation after crevice corrosion ' ‘ e

»
of casting sample using gold/plastic cop~ - Fig. 12-¢."SEM presentation of ‘¢ area of Fig. 12

ing. a (x150).
A ! premachined abutment coping

G : casting gold alloy

E2¢

Fig. 12-d. SEM préseﬁtation of “d area of Fig. 12
a (x1000).
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Fig. 13-b. SEM presentation of b’ area of Fig. 13
: a (x1000).

oy
¥

-

Fig. 13-a. SEM presentation after crevice corrosion L B -
of casting sample using gold coping. Fig. 13-c. SEM presentation of “c area of Fig. 13

A ! premachined abutment coping a (x1000).
G ! casting gold alloy

s OO 1 .
Fig. 13-d. SEM presentation of “d"area of Fig. 13
a (x1000).
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THFig. 13-a, b, ¢, d).
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t}, Steri-Oss A| 2&lo) A& A+ plastic coping
7 F2§ gold coping2 2 EFHUY FZoll=
UL Y8 nFA 9 ddHe FEL o8
hexed FZ7} H1) 1 AHF FEAE F-9% plas-
tice 2 HolE gold/plastic copinge] EFE 1
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o
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FFE E5 Jong JSHEE Y3} #EE 4
AFTYL AUe A% A87 8790 gt
22 o)g} o] JFANE R A AFA A F
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Ao #F A7 Eadn ot AdFe 23

gatel FzoA 98 B9 Aol 0|5 B
249} Ao) 3 FUAY AAR|Z A R

g A7 vl et

RS R L R S M b b e e e b
A9 EFZXH (potentio- dynamic polarization
method)& o] &3] Hrlsled o] WL dde A
e dR3 £ A|Hd 73l T2 AFHF
W3 BAd AFEE-AARAE SHFE
A 89 BN FEARY 72 5L AR5
£ o]g8t}. oY% & FAAYH FAS
T, BEue A7 o Ato] 83, FA7E 3 (pit-
ting tendency), 71Et 283 A5 B FEE A

Aoz Mg & Ak o PHd gEe A%
A, o)y, WEARY, FHY o] gt i U
o2k WIRY AAlER 94H AR W

7} gtk Aol AT,

YA oR 2AYRE 29 AAAE Ee
D47 BANE 2 AL YA a7dE
U, 53 AAS] 489S & Aol A B3 #
A ZAE ATSE AAS 24D Aele] B
o] Fa5T AFARE ol§HE FH RAL
iz gaolee] 24 2 $57 o] 9n

mgee sae] Fojale olLw AAg} Helo] &

A Q& o] &olghs Bt P, B A
Nx Z4Zke] AH e BAAZS BY] 43 Fiol2
o] X3d AFEAE o] g3 FF2F HAEE T
A3 Fig. 7oA Beute} o] F71A] o] A
F 2 gold/plastic coping 2} gold copinge 5Y &
TRRES 7HBEE B9 Aol g8 £5FA
9] o]FWE HAFn RAAFTYYL ZL& Wd
Type 1524 &F9 A& T4 AnFH
o 84 g3 2Ey gute] gYo] IA gadge
Hol Yj2]Agdo] v pA @3- BYct o BE
% 48E°] L PR A7) HgHer vt
A ¥ AFE Gl s FAANT IF
wEthe Meyere! B9} 959, 25
AlH ] A9 Fig. 891419} Zo] gold/plastic cop-
ing& ©]-§3] F2d AlHe] -347.9mVE gold cop-
ingS 2 F28 AW F4 19 -475.56mVel ¥lw
Al T g A BEE HgdHo] sty F-EH
FoolM AFL=7L 712 A aldel vim
A J29 By} o] gold/plastic copings ©] 430
F23 A8 37 Type I 2359 FHH]
U ZE2A o] A AR A FHFo] YomEA
op7| =& F-4] e xfololtt.

B Aol AHE" AoiF At 28 3

NP i

d

flo olo

- BEO AFE el ¥ Berg TR 259
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Ao o3 duly Flo] g AHEdth 7
AR L F257] Aol Z4zte] A ate] @& £4&
B2 A7 Fig. 9914 BEi= uhe) 2ol gold/plastic
copingS B AFLE7} 3.578x10°C/cm® o] 1L
coping®419] F4o] #&H ¥PH gold coping®] 7
$E FEAF 27t 3.208X 10°C/om’ e B F27



9 ¥2o] #AFHT. ol gold/plastic copinge
2%F-tle=e 89471 27 FE3)e) WA 9%
o] A3 F2 FFVF FAIE BAE ZHe gold
coping®] A%< #EU4Y dFo] ¢ AR
vehie d9ga Ag8. £23 47k F24)
£ 24N 7rEet Zub FAFHAE AT e
gold/ plastic copings ©]8& Al HE HE: ARYT
7} 5.725 C/em?®) 1L, gold copingS °©] &8 F23
AR B¢+E AF AFEET 7.940 C/em? o2
A& Atolghg Hol3 £} copingi-9e] ¥4 &
Zo] xR H|dtd FEIe A9 ZupHd
o g BAAL F3skA] 2A Welstth(Fig. 10).
ol Fxs7| Aol 4T Aol BH 2
olol eJste] FREHA VR F2IFe = Ay
IF50] YHe EAAT dF FFE} o] F
AXAY Bo] EATLZ sl 1 o] F313}
A YAl e 47 dEez Atgdn,

Yoshitaka $%-& gold coping®] ¢ FF&= ¥
copingell &J¥ WZztgoz Qdld 25 F23
7} gold coping Alolo] BYAE Ajto g Qg E
ol HAEF g1S& it gih F4ef #Hd
A ol B §HAE oE F Ut EX-4)
& A del] =29 & TUALY oW B T 7}
213 FRUA FHF oz 43 B]o] e
RE B ol g 554 o] YAstelde U 7
E7]7o] 8FEHE 757F BAT et J-2]o] A
HH 1§ /R LE ZRRiT ol 24
d9oz 28a] M e o] Eojds Y=
E F¥3] yojof dta T Eoje £o] 2 A
H & FES] Folo} 3. mepx ERYL 1 &
o] #HEL 19X olall RfA F2 LAY}
T E5YE Crojed T3 oM 1 F=rt

AT w2 ATNE 2zt ABE A

3 & ol I ATerdolA 552 Ay
< A3 A7 gold/plastic copings o] &8 F2g
AlHe] 735 B3 A8 M7t 605.6mVE 2 W
¥ gold copingE ©] &3] T2 A RS 532 A
HA7Y 465.5mVE FAA 24 3EaFe] A&
HAHo] B2 gold coping®] %7t 3% metalQl
ARFEG JhHen & Eo= Q3] 554 A
FH =7t E3tct,

FAAEF #FS AAA0F AR E
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gold/plastic coping= ©]8-3} F324 AJHe] 54
Fie AdFS Fx BT BATE nt 5ol
ZAF B9t AFH o2 BAH P4E Kol o]
€ FZ 2xdtlA AdFe AR 449
F2 T «VF o HEHUA FEFR
B2t (chill zone)7t TRAEHUA F2 Fja°) 5
HA7] i A2 AlRET. 742 F2 F
A dgsigen 2 FEFE| HAH g B
old ole £t o2 WY YUz A3y F
Z %7 2F o] EFdsA walsr] dqEo|dh
(Fig12-a, b, ¢, d). Gold coping® ol &3] =24
Almel B2 e WEARN Bo] 23 AR
2 AFE 5o e AW 2 FHF $99
o8] 71 ¥ (porosity) 7t B ZASIL E 1 F-47%
AFHo 2 A4d S BY o B2
Al Y2t (chill zone)7t LAHAN F3 F§Fol
&5 3 n|H 22 o] W} nlA7|Z} A=) of
Foz Yzt AlHY e n29 F2 FF
ol WZAHEA a9 ol B A5F99 3
Ao o] AL sh-oke] AEHR|R U3 FA
& FEZOZ 550 & Fo| RS AN(Fig.
13-a, b, c d).

o]del AgoA Type I F24 F8TE o143l
R F2ZA] gold/plastic coping2.t} gold coping®)
97t F2A,F YAAL o $EIRT F2A
FAEF e ol F4d nA e dFAE
gold/plastic coping®] & ¢33t} ol 45 RAE
F2A AdFEY o 8] 32 IS o4
o AF7t 1 A4 WA dodMe 534
% A AAAold] F2EFo] AFPHER 2
Al 71EA 71 wet £ A xr @Al v
B ERAE o7 71R] FEE B sdvka A}
59

AA7HA A Gt F2EFY F THAo], BH
Ao zpold FRA] Bol PlX e F i AF
€ 9E|gk FEjol ATt Zduly R4 g R0 x|
3o F2FIFAL0)e] Al F3AQ B3 & of
7183 27 FARAE YERE] YT J
< AT USS AFEM e tET W] 2
A& olalgozA JEHES] HA, g He
AL AY A5 AL, FAAFAHL AN Fo =
2ol ¥ & glon ¢toz I FAF9



o B AiFel EAAAolo] mE BN P Bt
Be 477k AYsiolel ¥ Aoz AREL.

v.4 B

E dpoils JEZHE A8 72E9 A3Fe 9
&) AH&-El = Steri-Oss Al2~¥ 9 HL Hexed abut-
ment®] 7] €] =, gold coping® gold/plastic
coping® Type I $%& F83& ol gdld] x4
o F2F e RAAFH Aoy ¥4 AF ¢

F2F WO A8 B¥Y ASE AN 4

¥ i A & MRS #Esle] vea 2

< ZEL 4.

1. T E348E 3 A3 F2A- e gold/ plas-
tic coping # gold coinge A FH3 S B
AukA Type I FZ& FIE2 gold/plastic
coping # gold coping®t} F4 A9/t ¥ 2%
g gote} ool A ZrFUY FRFde

. gold/plastic coping®] %7} gold coping®} 7%
B} A3 i AT F5u gugde
rAESITi\=3

2. 2y 2AAPS @ A, F2A gold/ plastic
coping®] F&59 28 FEFA ol HE2A
FYUTE gold coping® FZ& FFF Alo]Y
HEAFIYEEY ¢ 2 gL Byg. F23 F
Z4 F%Fol ¥ gold/plastic coping¥ gold
coping®] AE&AFE=E AY Aol7}t gl

3. F23 A9 AlHY E574 d¥s & 2

" gold coping® %7} gold/ plastic coping®] 7
SR 534 Age] gtony, R4 HA¥%
o ARG e AdF F2E FEE
Atel9] Fol EAdte FHd o] AstA 1
Ebstct. :
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ABSTRACT

- A STUDY OF INTERFACE AND CORROSION BEHAVIOR
BETWEEN IMPLANT ABUTMENT AND CASTING GOLD ALLOY

Mee-Kyoung Son, D.D.S., Jang-Seon Ma, D.D.S., M.S.D., Chae-Heon Chung, D.D.S., M.S.D., Ph.D.

Dept. of Prosthodontics, College of Dentistry, Chosun University

The purpose of this study was to compare the casting problem and corrosion behavior in two types
of HL Hexed abutments of the Steri-Oss system : gold/plastic coping and gold coping. '
The anodic Polarization behavior, the galvanic corrosion between abutments and Type I1I gold
alloys, before and after casting were analyzed, and the crevice corrosion of casting samples was

analyzed with the CPPT test and the SEM.

The results are as follows:
1. Anodic polarization behavior of samples ;

Before casting, gold/plastic coping and gold coping was shown to have a similar corrosion pat-
terns. Typell casting gold alloy was shown to have a lower corrosion potential and passiva-
tion film. Corrosion potential of the case of gold/plastic coping after casting was higher than
that of gold coping, but the region of passivation film for gold/plastic coping was smaller than
that of gold coping. ’

2. Galvanic corrosion behavior of samples :

Contact current density between casting gold alloys and gold/plastic before casting was high-
er than that between gold coping and casting gold alloy. Galvanic corrosion of samples after
casting was shown to have similar contact current density.

3. Crevice corrosion behavior of samples :

Crevice corrosion resistance of casting sample using gold coping was lower than that of cast-
ing sample using gold/plastic coping, and a severe corrosion pattern was observed at the abut-
ment-casting gold alloy interface by the SEM.

Key words : Gold coping, Gold/plastic coping, Casting alloy, Interface, Corrosion behavior crevice cor-
rosion
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