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(1) Group 1

37]1¢te] glE o2 Rocatec Plus (3M ESPE,
110ym)E FA}sko] silicoating 3H T 712 &
g2A2 A5 3 Sinfony™ (3M ESPE)E A%
Are] AN A Eohelch

(2) Group 2
17§¢] 2&A]Hl| SR Active LinkE
Adoro system (Ivoclar -vivadent)2 2838} T}

A &sta

(3) Group 3

ZH|E FE5A|Hol| Micro- tin(Danville Engi-
neering) 2 ©] &3} electrolytic tin platingg 4l A|
st thFig. 3). A|ZAMe] A|AU 2 silvery-gray-
whitegh o2 HE UHU}X] =5tk 15%3¢
22 Aadsta AxA 71 3 Adoro systemE A&

SHATH

Table 1. Materials used in this study

Brand name  Manufacturer Type

Rocatec 3M ESPE Silicoating

SR Link IvoclarVivadent ~Chemical bonding
Sinfony 3M ESPE Indirect Lab Composite

SR Adoro IvoclarVivadent Indirect Lab Composite
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Fig. 1. Base metal specimen.

(4) Group 4

oz gt o 2 Micro-ling ©]-83}d electrolytic
tin platingS AA|3 F, 37] elo] c¢lzElo g
Rocatec Plus #2] & A]3) g+ & SinfonyE A -85}
e

7} Groupe] AlHol Ae g7l 7242 Az
Ave) A Ao mhek £8E AN el A
& Isomet Low Speed Saw (Beuhler LTD)E ©|

23l 1.8mm x 1.8mm x 8mm (7}&, A&, &

a) Gammat Free (Gramm, Germany)

ohel 27)z Agkale] 2 ol AW 15714 S
Az,

S

Q) AGAFAE 54

2 a8dHE AZE AlA-ES universal test
machine (4201, Instron Co., USA)o| 1% 3t1
immfmin] SE&EE ARl Skgel S
Askan Aol HuE del HEES 233
s AGAFLEE AL thFig. 4).

b) Gold hard plating

¢) Result of the gold hard plating

Fig. 2. Process of electroforming process.
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d) Surface of the gold hard plating



a) Micro-tin(Danville Engineering)

¢) tin plating

Fig. 3. Process of tin plating.

G AAAn F AR E A Az}

20mmx20mmxSmm (742, A2, o))l F4
Al el Gammat Free electro-forming system-2- ©]
&dtd FE5AH W W electroforming &}
A} 3719 Yo TARAR F EH
AHF B E airE A Ast2 4% 1/2-€ Micro-tin
& o] &3} tin platingS A A8} T) 15237 B
2 Adstn Axg £ ol 12& 37]9H9]
© % Rocatec PlusE FA}atgict 2 14 A
2817 (JSM 5900. JEOL. JAPAN) & 3}

EEPYS B

2 0.
0,
R

Table 2. The experimental groups

d) surface of the tin plating

3. SAHA

AFAAA =l 3 HF3 EEAxE 24
shi1, doj7l A3}E Tukey multiple comparisons
testE o] 83t 95% 9] FFollA HEd )

Group surface treatment composite resin
1 Sandblasting+ Rocatec Sinfony
2 Sandblasting+ SR Active Link Adoro
3 Sandblasting+ Micro-tin+ SR Active Link Adoro
4 Sandblasting+ Micro-tin+ Rocatec Sinfony
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Fig. 4. Shear bond strength test.

Table 3. Shear bond strength test value (MPa) EFUAE 2AMSE A3 group 2 (11.693 MPa t
P n 2.568)9] A% 71 FA depgon, thgo g
Growp  Shear bond strenght  Tukey Group group 3 (22.348 MPa£7.289), group 1(22.398 MPa
! 22.398(+3.601) a 13.601), group 4(27.710 MPa+5.724) 0.2 1}
2 11.693(+2.568) b Ebykt}. Tukey multiple comparisons test& o] &3}
3 22.348(+7.289) a o] 95% 2] FEolA A5 e A group 29 Y
s 0 o= 893k zlo]7l e
4 27.710(+5.724) a A group Fhell= e Fol7h gt em

(p<0.05), group 1, 3, 4 7Holl= 2l g 2ol 7} ¢
A} (p>0.05).(Table 3)

Fig. 6. Energy Dispersive X-ray Line analysis

Fig. 5. Energy Dispersive X-ray Line analysis and SEM image of Group 3(Original

and SEM image of Group 1(Original magnification x 10,000).
magnification x 500).
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a) Group 1

b) Group 2

¢) Group 3

d) Group 4

Fig. 7. SEM pictures of experimental groups according to surface treatment (Original magnification

x 200).
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c) Group 3 d) Group 4

Fig. 8. SEM pictures of experimental groups according to surface treatment (Original magnification
x 500).

¢) Group 3 d) Group 4

Fig. 9. SEM pictures of experimental groups according to surface treatment (Original magnification
X 1,000).
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¢) Group 3 d) Group 4

Fig. 10. SEM pictures of experimental groups according to surface treatment (Original magnification
x 5,000).

x 1

X715

Group 1 Group 2 Group 3 Group 4

Fig. 11. Electroforming gold-resin interface after the bonding failure. Observation was done with
optical microscope (Original magnification and original magnification x 7.5).
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ABSTRACT

The Shear Bond Strength of Resin to Electroforming Gold according
to the Surface Treatment

Byung-ll You, Mun-Suk Chang, Tae-Ho Yoon, Ju-Mi Park, Charn-Woon Park
Department of Prosthodontics, and Institue of Oral Bio-Science, School of Dentistry, Chonbuk National University

Statement of problem. The success of the bonding between electroforming gold and resin is dependent on the
surface-conditioning technique but its effective technique has net been studied widely.

Purpose. The purpose of the study was to evaluate the bond strength between the electroforming gold and resin with
varying the surface-conditioning technique.

Materials and methods. Sixty rectangular shaped metal specimens were made and one side of each specimen were gold
hard plated. The sand-blasted specimens were divided into four experimental groups with fifteen specimens in each group
and were treated as follows. Group 1: Silicoating (Rocatec, 3M ESPE)+ Sinfony (3M ESPE), Group 2: SR Link+ SR Adoro
(Tvoclar Vivadent), Group 3: Tin plating (Microtin, Danville Engineering)+ SR Link+ SR Adoro, Group 4: Tin plating
(Micro tin, Danville Engineering)+ Silicoating (Rocatec)+ Sinfony. Shear bond strength at metal-resin interface were
measured using universal testing machine. Energy Dispersive x-ray analysis was done and scanning electron microscope
images were taken and observed.

Results and Conclusion. The following conclusions were drawn.

1. The mean shear bond strength values in order were 11.69MPa (Group 2), 22.35MPa (Group 3), 22.40MPa (Group 1)
and 27.71MPa (Group 4). There was no significant difference in Group 1, Group 3 and Group 4(P>0.05).
2. In the EDX line analysis, the Au was detected on the surface of all specimen. SnO; showed on the surface of Group

2 and SiO, was detected on the surface of Group 1.

3. Increasing of roughness by sandblasting(Group 2), formation of micro-irregularities and tin crystals by electrolytic tin
plating(Group 3) and formation of surface irregularities and SiO» layer(Group 1,4) were observed in SEM photo.

4. Tin plating(Group 3) and Rocatec treatment(Group 1) showed clinically effective shear bond strength(>20MPa), but when
the two surface conditioning method were used together higher bond strength were achieved.
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