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(1) Vintage Dentin Porcelain (Shofu Inc., Ja-

pan)

(2) Porcelain Etchant : 22} gel (Bisco Inc., U.
S.A.) ,

(3) Porcelain Primer : silane solution (Bisco
Inc., U.S.A.)

(4) Bonding Resin : unfilled resin (Bisco Inc.,
U.S.A.)

(5) Bis-Fil : composite resin (Bisco Inc., U.S.
A)

(6) Uni-Etch : 9%+ gel (Bisco Inc., U.S.A.)
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Table 1. Porcelain surface treatments

Group Treatments

. roughening with fine diamond
+ phosphoric acid

9 roughening with fine diamond
+ hydrofluoric acid

g roughening with coarse diamond -
+ phosphoric acid

. roughening with coarse diamond
+ hydrofluoric acid
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Agsn 3027 B2 A3
4T 1 3TFH 2ol AMA & H, 8% EAF gel2
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Fig. 1. Diamonds used for porcelain surface rou-
ghening.



Lateral view

3 Dimensional view site for specimens

Js o 2

connection to Instron

gui&ing sheath

Fig. 2. Diagram of the specially designed zig for
testing the shear bond stréngth.

Fig. 4. Scanning electron microscope.
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Table 2. The shear bond strength between porce-
lain and composite resin(kg/cr)

Group Mean S.D.
1 90.62 26.15
2 185.22 21.76
.3 96.48 32.75
4 16343 24.73
Table 3. Statistical analysis(t-test)
Group 1 2 3 4
1
2 S
3 NS S
4 S NS S

S : p<0.01, NS: p>0.01

Table 4. Modes of failure

Modes of failure
Group Cohesive Adhesive

1 0 11

2 11 0

3 1 10

4 11 0
kg/cm
200

150

100

50

1 2 3

4 group

Fig. 5. The shear bond strength between porcelain
and composite resin.
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Fig. 6. Porcelain surface treated with
a) a fine diamond and phosphoric acid,
b) a fine diamond and hydroftuoric acid,
c) a coarse diamond and phosphoric acid,
d) a coarse diamond and hydrofluoric acid,
(SEM X 1000).
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Fig. 7. a) and ¢) Adhesive failure at the
' interface between porcelain and
composite resin,
b) and d) cohesive failure within porce-
lain,
(SEM X 10).



— Abstract—

EFFECT OF PORCELAIN SURFACE TREATMENTS ON THE SHEAR
BOND STRENGTH BETWEEN PORCELAIN AND COMPOSITE RESIN

Eun-Sook Koh, Sun-Hyung Lee, Heon-Young Chung

Dept. of Prosthodontics, College of Dentistry, Seoul National Universily

Most investigators recommended that porcelain surface should be roughened with abrasives and/or
be etched with acid in repairing the fractured porcelain with composite resin. This study was designed
to evaluate the effect of porcelain surface treatments on the bond strength between porcelain and
composite resin by measuring the shear bond strength and observing the porcelain surface with
SEM.

48 porcelain disc were fabricated with Vintage porcelain and embedded in epoxy resin with the
test surface exposed. The specimens were divided four groups at random and the test surfaces of
the four groups were prepared as follows :

Group 1 : Porcelain surface was roughened with a fine diamond and treated with 32% phosphoric

acid gel for 10 seconds.

Group 2 : Porcelain surface was roughened with a fine diamond and etched with 8% hydrofluoric

acid gel for 5 minutes.

Group 3 © Porcelain surface was roughened with a coarse diamond and treated with 32% phosphoric

acid gel for 10 seconds.

Group 4 - Porcelain surface was roughened with a coarse diamond and etched with 8% hydrofluoric

acid gel for 5 minutes.

All specimens were washed for 30 seconds. A representative specimen of each group was selected
and the porcelain surface was observed with SEM at 1000 magnification. Remaining specimens were
silanated, bonded with composite resin, thermocycled, and shear-tested on specially designed zig

connected to Instron machine.

The results were as follows :

1. The shear bond strength of the group etched with hydrofluoric acid was significantly higher than
that of group treated with phosphoric acid(p<0.01).

2. The shear bond strength of the group roughened with a fine diamond was not significantly different
from that of the group roughened with a coarse diamond(p>>0.01).

3. SEM examination of prepared porcelain surfaces revealed that the surface etched with hydrofluoric
acid showed numerous microporosities, undercut, and rougher surface than the surface treated

with phosphoric acid.
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4. All specimens etched with hydrofiuoric acid showed cohesive failure within porcelain, but specimens
treated with phosphoric acid mainly showed adhesive failure between porcelain and composite
resin.

Key words : porcelain repair, composite resin, porcelain surface treatment, shear bond strength.
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