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Effects of Silane Coupling Agent on Bonding Strength
of Metal Brackets to Ceramic Surfaces

YANG Hang
( Stomatology Hospital of Guiyang City, Guiyang 550002, Guizhou, china)

[ Abstract] Objective: To observe the effects of silane coupling agent (CP) on bonding strength of
metal brackets to ceramic surfaces. Methods: One hundred smooth ceramic specimens were divided
into 5 groups according to different preparation methods (group A: sandblasting, group B: polishing,
group C: hydrofluoric acid pickling, group D: phosphoric acid pickling, group E: untreated). Each
group was divided into two groups: with (group 2) or without (group 1) the use of CP (10 specimens
in each group). Brackets were bonded to specimens in each group by using 3M Unite TM adhesives.

After that, the temperature cycle of cooling bath (5°) and hot bath (55°) was carried out. Shear bond
strength (SBS) was tested and compared among different groups. The porcelain fracture rate was recor-
ded. Results: SBS in group A, B and C was higher than that in group D and E (P <0.05). With the
use of CP, SBS were greatly enhanced, and the differences were statistically significant (P <0.05).

Porcelain fracture rate of group C 2 was the highest, and Porcelain fracture rate of group D 1 was the
lowest. Conclusions: The bonding strength of brackets to ceramic surfaces can be improved effectively
with the use of CP.
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Tab.1 Grouping and processing

method of 100 specimens
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Z1 TR +3M

2 T + CP +3M

w1 HF fzih +3M

w2 HF gl + CP +3M
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Tab.2 Shear bond strength of metal

brackets to ceramic surfaces

S| Sy EE (MPa)

Hi 1 2.43 ~3.68 (2.842 +0.426)
2 3.78 ~11.32 (6.956 +2.702) "
Z 1 0.31~2.87 (1.192 1.005)
2.2 3.76 ~12. 17 (6.998 £2.056)®
R 3.83~6.88 (4.206 +1.452)
[ 7.63 ~12.05(10. 084 +2.240)
T1 0

T2 0.80 ~4.44 (4.040 +2.183)
1 0

%2 0.45~4.15 (2.581 +1.435)

W51 EL,P<0.05;Y 521 i, P<0.05;% 5K 1
FbEg, P <0.05
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Tab.3 Porcelain fracture rate after brackets

falling off in each group
REMRIER(I))
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Y SRR SREY ST S (U5
1 7 2 1 0 4
A2 1 3 2 4 17
41 6 3 1 0 5
42 0 3 3 4 21
w1 5 3 2 0 7
w2 0 2 3 5 23
T1 10 0 0 0 0
T2 9 0 1 0 2
%1 10 0 0 0 0
1% 2 9 1 0 0 1
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