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Fig.1 Diagram representation of overall experimental design for aluminous porcelain discs (AP) bonded to high leucite porcelain (EMP) discs having
different surface treatments. AP consists of Type A) no surface treatment; Type B) polished with SiC paper; Type C) ground with a coarse diamond bur;
Type D) etched with. HF acid and Type E) etched with APF gel. EMP consists of Group 1) type A; Group 2) type B; Group 3) type C; Group 4)

sandblasted with 50 pm alumina; Group 5) type D and Group 6) type E.
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Fig. 2 Shear bond strength evaluation.
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Table 1 Mean shear bond strength and standard deviation of aluminous porcelain bonded to high leucite porcelain under different surface treatments.

SHEAR BOND STRENTH (Mean * SD, MPa)

Type A Type B

Type C Type D Type E
Group Surface Rx V B

Curl )+3.1

2 SiC [+3.1

3 SiC + DB it4.12

4 SiC + SB 1312

5 SiC + HF 4.7

N 6 N thiS: APF +3.5°

= fomlsdemilaunuuaninnlaiuanANe tinallua1ATY (same letter indicates no significant difference)

i el - a e a o
nquii 1-6 Aa avgiuansimau uay iy A-E A weinauniiglevifunnge (Aluminous porcelain, Group 1-6 and high leucite content porcelain,

Type A-E)

- Ctrl = NuAILIAK; SiC = dadnanstadaneumilud; DB = nrefnidunremninsiianey; sB = whnmudenezqidasenled; HF =

fmsintnsalalasngasin uaz APF = Andouisalaiilan.

- Ctrl = control group; SiC = polished with SiC paper; DB = ground with a coarse diamond bur; SB = sandblasted with alumina; HF = etched with HF acid and

APF = etched with APF gel.
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Fig.3 Scanning electron micrograph (x500) of aluminous porcelain: (A), control group; (B), polishing group (C), Polishing of high leucite content

group.
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Fig. 4 Scanning electron micrograph (x500) of aluminous porcelain: (A), grinding with a coarse diamond bur group; (B), sandblasting group; (C), etching
with HF acid group; (D), etching with APF gel group, and high leucite porcelain: (E), control group; (F), grinding with a coarse diamond bur group;

(G) etching with HF acid group and (H), etching with APF gel group.
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Effect of surface treatments on shear bond
strength of high leucite content porcelain and
aluminous porcelain

Kanchana Kanchanatawewat B.Sc., D.D.S., M.S,, D.Sc.!
Boonlert Kukiattrakoon D.D.S., M.S. (Prosthodontics)2

! Department of Prosthodontics, Faculty of Dentistry, Chulalongkorn University
2 Department of Conservative Dentistry, Faculty of Dentistry, Prince of Songkla University

Abstract

Objective The purpose of this study was to evaluate the shear bond strength (SBS) of high leucite content
porcelain (EMP) bonded to aluminous porcelain (AP) using resin cement under different surface treatments.

Materials and methods 300 EMP discs, having a diameter of 5.5 mm and a width of 1 mm, were divided into
5 types, (60 discsftype); Type A no surface treatment to be served as a control group; Type B polished with Sic
paper; Type C ground with a coarse diamond bur; Type D etched with HF acid for 5 min and Type E etched
with APF gel for 10 min. 300 AP discs having a diameter of 15 mm. and a width of 1.5 mm were divided into
6 groups (50 discs/group). Group 1 as type A; Group 2 as type B; Group 3 as type C; Group 4 sandblasted
with alumina particles for 20 s; Group 5 as type D and Group 6 as type E. AP discs were embedded in clear
acrylic resin blocks and then bonded to EMP discs using resin cement under a load of 200 grams. All samples
were subjected to SBS evaluation using a univerasal testing machine having a crosshead speed 0.2 mm/mm
ANOVA and Tukey'’s statistical analyses were performed on the data.

Results Bonding of AP to EMP having both surface treatments (Group 3-6A, 3-6C, 3-6D and 3-6E) gave
significantly (p < 0.05) higher SBS ranging from 25.2 + 3.8 to 30.2 £ 2.0 MPa. There was no significant difference
(p > 0.05) among AP bonded to EMP (Group 1-2 to Type A-E and Group 5-6 to Type A-B).

Conclusion Overall results indicate that the surface treatments of either AP or EMP has a significant (p < 0.05)
effect on the SBS of all tested materials. Consequently, EMP is recommended for repairing of porcelain-
fractured restorations.

(CU Dent J 2001;24:175-86)

Key words: aluminous porcelain; high leucite content porcelain; resin cement; shear bond strength; surface
treatments
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