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Table 1. The experimental groups -
Group Type of metal Surface treatment N
V-Supragold Ceramometal alloy Al203 sandblasting + oxidation cycle 8
GES-Sand Electroformed gold Al203 sandblasting 8
GES-Bond Electroformed gold Al203 sandblasting + gold bonder 8
GES-Rocatec Electroformed gold - Rocatec™ system 8
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Fig. 1. Prepared specimens for shear bond strength
test.

4) GES-Rocatec T

ANYYE=2 A o739 EHE Rocatec
Pre(110#m Al03)E o] &3] 1.57]1%3} 15mm Az
A 45 xR 10%7F &AL 8k, Rocatec
Plus(110#m AlOs+silica)E silicate coatingS
AlFElt, ol F T FYE HyoR =AE
2385

2. MU

1) Energy Dispersive X-ray(EDX) £ 2 Az}
#n @

EDXEA 2 M0 #as st 2 48T
D 17189 F71 AlE-S AlZsltt. Zbzhe] B A
2 E A3 & FH A AEE Fetstr s
EDXEA & A3, Axan]Z (HITACHIL S-
2400, Japan) 2.2 W] g st TH(3000
&),

2) ADZRLE 33 4 3 Fe B

A7V FM s ARd Ad e AG2{E = 53
A Al k2 T o] Ao AY JojAe A
< 7] 93 resin-cement(Super bond, Sun-
medical, Japan)E ©] &AM HIAFETFLE 2
9 disk A&t

A% FEAele] AR AdatES /e
EE AEE e S Sle

metal jigg A|Z3baL,

601

Load

metal }ig

porcelain

disc

Fig. 2. Cross section of specimen placed in the uni-
versal testing machine.

metal jigoll BA AlHEQ 7IAEE 27 A3 (Die-
Keen, Heraus kulzer INC. USA) 2 =1 &3} o} (Fig.
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EAAEE A7 271488 = Al He EDXF
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GES-Bond. A1l M & vl ZFe] SiOz(4wtds) g £l
yYelgton, £3] GES-Rocatec AlHIA SiO2
(17 4wt%)7d Ho] b+ HEH AT (Fig. 4).
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Fig. 8. Energy Dispersive X-ray analysis and SEM image of electroformed specimen without surface

treatment.
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A. Au(96.5wt%), PA(2.1wt%) and a small quan-
tity of Al203(1.42wt%) were found in V-Supragold.

B. A small quantity of Al203(2.4wt%) were found
in GES-Sand.
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C. A small quantity of SiO2(4wt%) were found in
GES-Bond.
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D. A large quantity of SiO2(17.4wt%) were found
in GES-Rocatec. :

Fig. 4. Energy Dispersive X-ray analysis.
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Fig. 5. SEM pictures of experimental groups according to surface treatment (Original magnification

% 3000).
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ARAIAE = V-Supragold(22.9MPa+3.7),
GES-Bond(22.1MPaz 3.8), GES-Rocatec(20.1MPa
+2.8), GES-Sand(13.0MPa*1.4) 22 e
th ol YYRAEM o2 v wd AT it
o8 Aot At e, Duncansl T A%
HE o] &3l AMEHA S A7 V-Supragold, GES-
Bond, GES-Rocatec & ZHle A= 2}o]7}
191 (P)0.05), GES-Sand & WA Al 74|
vl A3 =7t ek (P(0.05) (Table 1D).

&5 AYAHS 3 P Table VS Fig.
7o VeRGIT, 2kE 2o BRH A o] HAHA
9] 3/4 0|32l A$-ZE cohesive, 1/4 0|51 A+&
adhesive failure® FH3IHN 1L, I Aol E combi-

nation failure2 #3833t} GES-Sand 7oA+



Table II. Shear bond strength value(Mpa) of veneering ceramic to metal

Group Mean SD Duncan’ s grouping®
V-Supragold - 22.9 3.7 A
GES-Sand 13.0 14 B
GES-Bond 22.1 3.8 AL
GES-Rocatec 20.1 2.8 A

* The same letter denotes groups that were not significantly different(p)0.05)

%0 Table V. Bonding failure mode at metal-ceram-
s . . ic interface
g Group Adhesive  Combination  Cohesive
£ BV-Supragold V-Supragold 2 4 2
£ s & GES-Sand
E GES-Bond GES-Sand 6 1 1
% 10 E GES-Rocatec GES-Bond 3 - 2 3
] GES-Rocatec 3 3 2
0 (;.loups

Fig. 6. Shear bond strength of ceramic to metal.

GES-Sand

GES-Bond GES-Rocatec

Fig. 7. Bonding failure mode at metal-ceramic interface. Observation with optical micro-
scope (Original magnification X 50), most failures were adhesive type in B. Cohesive or
combination failures were commonly observed in A, C, D.
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adhesive failure”} F2 #AFHI oM, V- Supragold
GES-Bond, GES-Rocatec -0l 41 cohesive 2 com-
bination failure ¥/ge] A2l ¥|&3 T2 HAE
Ak (Fig. 7).
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ABSTRACT

SHEAR BOND STRENGTH OF VENEERING CERAMIC TO
ELECTROFORMED GOLD 'WITH THREE DIFFERENT
SURFACE TREATMENT

Cheol-Kim, D.D.S, M.S.D,, Jéng-Seop Lim D.D.S., M.S.D, Ph.D,,
Young-Chan Jeon D.D.S, M.S.D, Ph.D. Chang-Mo Jeong, D.D.S, M.S.D, Ph.D.
Hee-Chan Jeong, D.D.S, M.S.D.

Department of Prosthodontics, Collage of Dentistry, Pusan National University

Purpose: The success of the bonding between electroformed gold and ceramic is dependent on
the surface treatment of the pure gold coping. The purpose of this study was to evaluate the bond-
ing strength between the electroformed gold and ceramic with varying surface treatment.

Materials and methods: A total of 32 disks, 8 were using conventional ceramometal alloy,
24 were using electroforming technique as recommended by manufacturer, were prepared. 24 elec-
troformed disks were divided 3 groups according to surface treatment, i.e. 50 microns alumini-
um oxide sandblasting(GES-Sand), gold bonder treatment(GES-Bond) and Rocatec™ sys-
tem(GES-Rocatec). For control group of conventional alloy 50 microns aluminium oxide treatment
was done(V-Supragold).

Energy dispersive x-ray analysis and scanning electron microscope image were observed. Using
universal testing machine, shear bond strength and bonding failure mode at metal-porcelain inter-
face were measured.

Results and Conclusion:

The following conclusions were drawn:

1. In the energy dispersive x-ray analysis, the Au was main component in electroformed
gold(99.9wt%). After surface treatment, a little amount of AlOs(2.4wt%) were found in GES-
Sand, and SiO2(4wt%) in GES-Bond. In GES-Rocatec, however, a large amount of
Si02(17.4wt%) were found.

2. In the scanning electron microscopy, similar pattern of surface irregu larities were observed
in V-Supragold and GES-Sand. In GES-Bond, surface irregularities were increased and glob-
ular ceramic particles were observed. In GES-Rocatec, a large amount of silica particles attached
to metal surface with increased surface irregularities were observed.
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3. The mean shear bond strength values(MPa) in order were 22.9+3.7 (V-Supragold), 22.1+
3.8(GES-Bond), 20.1+2.8(GES-Rocatec) and 13.0+1.4 (GES-Sand). There was no significant
difference between V-Supragold, GES-Bond, and GES-Rocatec. (P>0.05)

4. Most bonding failures modes were adhesive type in GES-Sand. However, in V-Supragold, GES-
Bond-and -GES-Roecatec, cohesive and-combination failures were-gemmonly:observed.

" From this result. with proper surface treatment- methoed electroformed gold may have enough
strength compare to conventional ceramometal alloy.

Key words: Electroformed gold, Bond strength, Surface treatment
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