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The Influence of Surface Treatments on Shear Bond Strength between
Zirconia Core and Heat Press Ceramic Interface

Hang-Min Park, In-Sung Chung
Department of Dental Laboratory Science, College of Health Science, Catholic University of Pusan, Busan 609-757

[Abstract]

All-ceramic restorations have gained acceptance among clinicians and patients because of their superior esthetics.
Most all-ceramic systems have a 2-layer structure, using a weak veneering ceramic over a strong supporting core.
often, failure of all-ceramic restorations occurs when the veneering ceramic fractures, exposing the core material.

The purpose of this study was to compare the shear bond strength of heat press ceramic system (Zirpress) to
zirconia core with various surface treatments.

10 metal cores and 50 zirconia cores were fabricated and divided into six groups according to surface treatment
such as Zirliner application, aluminium oxide blasting, and 9.5% HF etching.

Sixty specimens were prepared using Zirpress, veneered 8mm height and 3 mm in diameter, over the zirconia cores
(n=10). The shear bond strength test was performed in a universal testing machine with a crosshead speed of 1 mm
/min. Ultimate shear bond strength data were analyzed with One-way ANOVA and the Scheffe’s test (p=.05).

Within the limits of this study, the following conclusions were drawn:

The mean shear bond strengths (MPs) were: 12.93 for 110 .m aluminium oxide blasting/Rexillium 111/IPS e.Max
Zirpress; 14.92 for 50 um aluminium oxide blasting + 9.5% HF etching/Zirconis core/IPS e.Max Zirpress; 16.37 for
110 m aluminium oxide blasting + 9.5% HF etching/Zirconis core/IPS e.Max Zirpress; 12.89 for 200 um
aluminium oxide blasting + 9.5% HF etching/Zirconis core/IPS e.Max Zirpress; 19.30 for 9.5% HF
etching/Zirconis core/IPS e.Max Zirpress; 19.55 for Zirliner/Zirconis core/IPS e.Max Zirpress. The mean shear
bond strength for ZNTZH (Zirliner/Zirconis core) and ZNTEH (9.5% HF etching/Zirconis core) were
significantly superior to MS110H (110.m aluminium oxide blasting/Rexillium 11I) and ZS200EH (200 um
aluminium oxide blasting + 9.5% HF etching/Zirconis core) (p<0.05).
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slal gitkKosmac et al., 1999; Janda et al., 2003).
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7ls/do] k= Aol @ilojtHAlbakry et. al., 2003;
Aboushelib, et. al., 2005).

AR =A o] Fojet Wiy o] AeeiAHe] A=
WAl Eol Harwa glon 53] o =
Yol AREATS A 25U o} FHoj= wpEER] ol
Hiy o] Aletaet "ol Urh= apdefdo] thiEel A
o2 B33 QItHSundh and Sjogren, 2004).
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W] oA 47

2 5mm, T 3im2) pellet typel & A2 & 47 A 2|3t
Th2 50ume] AFettulE E'2HCobra, Renfert, Germany)
2 AMEEeAY A $ 9.5% Akl AF A& & 110
] APSHEEulE 8 (Cobra, Renfert, Germany)=
MEETAE A2 & 9 5% w4kl 4F A2]gh o 200un
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AAE AlH $Jof Zirpress (Ivoclavivadent,

Table 1. Classification of experimental group

Greup Surface Treatment Tympe of veneer N
MS110H 11Qm AkQOs3 blasting heat—press ceramic 10
ZS50EH 5Qm AkQOs blasting + 9.5% HF solution heat—press ceramic 10
ZS1OEH 11Qm AkQOs blasting + 9.5% HF solution heat—press ceramic 10
ZS200EH 20Qm AlROs blasting + 9.5% HF solution heat—press ceramic 10
ZNTEH no treatment + 9.5% HF solution in etching heat—press ceramic 10
ZNTZH no treatment + Zirliner heat—press ceramic 10
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o3} 607 2] AL ZH|5H L}

g 7t Ak el Zieb A AEE AE fo
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Table 2. Press parameters for IPS e.max Zirpress

Start temp. Vacuum

Heating rate

End temp. Held time Press time

700C on 60°C/min.

980°C 20:00min. 20:00min.
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Fig. 1. Schematic diagram of the shear bond strength
test set-up on instron
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& = UERAL, A|=F Yo} FolE 9.5% EAte] AF 4]
Zgh o5 & 7ht Aletes kY AP ZNTEH
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o2 Mebekay A & 9.5% BAto| AF 23 ok
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Table 3. Shear bond strength between heat—press ceramic and Zirconia core after various surface treatments, as
analyzed by one way ANOVA

95% Cenfidence
interval fer Mean

b ) Desit:t-ion ESrtrdo-r I;:nvr?é g::ri; M R e
MS110H 10 12.9300 2.0287 64153 11.4787 14.3813 8.10 15.80
ZS50EH 10 14.9200 3.82065 1.20819 12.1869 17.6531 10.00 19.80
ZS110EH 10 16.3700 1.02854 32525 15.6342 17.1058 15.00 18.40
ZS200EH 10 12.8900 2.66477 84267 10.9837 14.7963 9.50 15.70
ZNTEH 10 19.3000 4.99244 157875 15.7286 22.8714 11.30 14.50
ZNTZH 10 19.5500 417459 1.32012 16.5637 22.5363 15.00 25.60
Total 60 15.9933 4.24252 5471 14.8974 17.0893 8.10 25.60

Sum ef Squares DF Mean Square F Sie.
Between Group 438925 5 87.785 7.609 .000
Within Group 623.012 54 11.537
Total 1061.937 59

MS110H; Rexillium lll/11Qm ALOs blasting, ZS50EH; Zirconia core/5Qm AkOs blasting + 9.5% HF solution ZS110EH; Zirconia core/11Qum
ALQs blasting + 9.5% HF solution, ZS200EH; Zirconia core/20Qm AkQs blasting + 9.5% HF solution, ZNTEH; Zirconia core/no treatment
+ 9.5% HF solution in etching, ZNTZH; Zirconia core/no treatment + Zirliner

Fig. 1. Means and standard deviations of shear bond strength between heat—press ceramic and Zirconia core after
various surface treatments
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