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Fig. 1. Testing scheme.

Table |. Alloy, opaque resin and composite resin used

|

group 6

j
A1203 - heating

N=30

| |

Silico  Superbond Cesead

—ater C & B primer
N=10 N=10 N=10
group 7 group & group 9

Material Name Manufacturer Component
Alloy Duallor G Degussa, A.G., Auds wt%, Ag 25 wt%,
Germany Cullb wt%,Pd7.9 wt%
Opaque and Dentacolor Heraeus Kulzer methacrvlic ester

Composite resin

GmbH, Germany

highly dispersive SiO,

Table . Surface preparation of metal specimens

Surface preparation

Apparatus manufacturer

condition

Sandblasting Pen Blaster 50um Al,O,, 15sec
(Woo Sung Co., Ltd, Korea) Skg/cm, Smm distance

Sn plating Kura Ace Mini tin solution
(Avionics Co., Ltd, Japan)

Heating Mark I Modular 400°C, S5min
(Ney Co., Ltd., US.A)

Table [I. Adhesive systems tested

Brand name Manufacturer Component

Silicoater
Superbond C & B
Cesead opaque primer

Heraeus Kulzer GmbH, Germany
Sun Medical Co., Ltd., Japan

Kuraray Co., Ltd., Japan

SiOx—C layer & /silane
4—-META
MDP
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Fig. 2.. Schematic diagram of specimen for 4 —point flexural bending test.

R ! Opaque and dentin layer, M : metal layer.
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Table [V. Means and standard deviations of bond strengths(Kgf)

Surface treatment

Adhesive Alumina Alumina blasting Alumina blasting
system blasting -+ Sn plating + heating
Silicoater 6.90 (£1.00) 7.23 (+1.27) 9.40 (£1.58)
Superbond C & B 8.73 (+1.46) 9.44 (£1.68) 12.7 (£2.89)
Cesead opaque primer 6.84 (£1.30) 106 (£1.41) 8.16 (£2.38)
Standard deviations are shown in parentheses.

Table V. Summary of Two—way ANOVA

Source of variation SS DF MS F —value P
Adhesive system 94.79 2 47.40 15.35 < 0.0001
Surface treatment 101.72 Z 50.86 - 16.47 < 0.0001
Interaction 93.78 4 23.44 7.58 < 0.0001
Error 250.08 81 3.09

SS, Sum of squares; MS, mean squares; DF, degrees of freedom;

P, statistical probability.

382



Table VI. Scheffe’s multiple range test

8 7

12.66

6
10.56

5
9.44

Group
Mean

9.40

9
8.16

1
6.90

3
6.84

2

8.73 7.23

Any groups with common underscoring are not significantly

different (P>>0.05).

Group numbers as shown in Fig. 1.
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EXPLANATION OF FIGURES

Fig. 3. SEM photomicrographs of surface treated metal specimens( x 2000)
a.; Specimen treated by alumina blasting only
b ; Specimen treated by alumina blasting—Sn plating

¢ ; Specimen treated by alumina blasting —heating

Fig. 4. SEM photomicrographs of surface treated metal specimens( X 700)
a ; specimen treated by silicone carbide point
b ; Specimen treated by alumina blasting only
¢ ; Specimen treated by alumina blasting—Sn plating

d ; Specimen treated by alumina blasting —heating

Fig. 5. SEM photomicrographs showing bond failure of Silicoater system bonded groups( x700)
a ; Specimen treated by alumina blasting only
b; Specimen treated by alumina blasting—Sn plating

¢ ; Specimen treated by alumina blasting—heating

Fig. 6. SEM photomicrographs showing bond failure of Superbond C & B bonded groups
(x700)
a ; Specimen treated by alumina blasting only
b; Specimen treated by alumina blasting—Sn plating
¢ ; Specimen treated by alumina blasting —heating

Fig. 7. SEM photomicrographs showing bond failure of Cesead opaque primer bonded groups
(x700)
a ; Specimen treated by alumina blasting only
b : Specimen treated by alumina blasting—Sn plating
¢ Specimen treated by alumina blasting —heating
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— Abstract—

A STUDY ON THE ADHESIVE BOND STRENGTH OF
COMPOSITE RESIN TO Au-Ag-Cu-Pd ALLOY

Young-Hoon Seol, Chang-Mo Jung, Young-Chan Jeon
Dept. of prosthodontics, College of Dentistry, Pusan National University

The purpose of this study was to investigate the effect of various metal surface treatments
and adhesive systems on the flexural bond strength of composite resin to Au—Ag—Cu—-Pd
alloy.

The specimens were divided into nine groups by the combinations of surface treatment meth-
ods and adhesive systems. The types of surface treatment in this study were alumina blasting
only, alumina blasting—Sn plating, alumina blasting—heating and three kinds of adhesive
system used in this study were Silicoater system(Heraeus Kulzer GmbH,Germany), Superbond
C & B(Sun Medical Co.,L.td.,Japan) and Cesead opaque primer(Kurary Co.,Ltd.,Japan).

After surface treatments and adhesive systems were applied, each specimen was built up
with Dentacolor composite resin(Heraeus Kulzer GmbH,Germany).

Four—point flexural bond strength was measured by Instron universal testing machine
(Model 4301,U.S.A.) and modes of failure were observed by SEM(JEOL,SSM —840A,Japan).

The obtained results were as follows:

1. The group that was bonded with Superbond C & B after alumina blasting —heating
showed the highest bond strength with significant difference among the groups, except the
group with Cesead opaque primer after alumina blasting—Sn plating(P <0.05).

2. In the groups bonded with Cesead opaque primer, there was significant difference only in
the bond strength between the alumina blasting—Sn plating group and alumina blasting
group, where the former showed a higher bond strength(P <0.05).

3. In the groups bonded with Silicoater system, there were no significant differences in bond
strength regardless of the surface treatment method(P <0.05).

4. In SEM evaluation, the groups of high bond strength, especially bonded with Superbond C
& B after alumina blasting —heating and Cesead opaque primer after alumina blasting—
Sn plating, revealed mainly cohesive —adhesive failure, whereas the others showed the ten-
dency of adhesive failure.
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