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Influence of surface treatments on the shear bond strength between
zirconia ceramic and zirconia veneering ceramics

Jae-Seok Ahn, Jung-Hwan Lee
Dept. of Dental Lab. Technology, Gwang-Ju Health University, Korea

[Abstract]

Purpose: The aim of this research was to evaluate the shear bond strength of different zirconia veneering ceramics
with and without liner glass materials to yttria partially-stabilized tetragonal zirconia polycrystalline(Y-TZP).

Methods: Five co mmercial zirconia veneering ceramics were used in this study, E-Max(EM), Creation ZI(CR),
Cercon ceram kiss(CE), Triceram(TR) and Zirkonzahn ICE(ZI). All samples were prepared according to
manufacturer’s instructions. Experimental industrially manufactured Y-TZP ceramic blocks(diameter: 2.7 mm; height:
13.5mm) were used in this study. Shear bond strength between zirconia ceramic coping and zirconia veneering
ceramics were evaluated by the push-shear bond test. The fracture load data were analyzed using ANOVA and
Scheffe’s test(@=0.05). The fractured surfaces of zirconia core ceraimc and zirconia veneering ceramics were observed
using a scanning electron microscope(SEM).

Results: The mean shear bond strengths ranged from 20 Ma (20.12 +6.34 MPa) to 66.6 MPa (66.62 +10.01 MPs). The
Triceram(TRG) showed the highest value and Creation ZI(CR) showed the lowest value. In all groups, Zirconia
liner and glass material groups was significantly higher shear bond strength than without liner(P<0.05), with the
exception of Cercon ceram kiss(CE)groups.

Conclusion: Zirconia bonding materials may have the advantage of improved bond strength between zirconia

ceramic core and veneering ceramics.

©oKey words : all-ceramic, zirconia, zirconia liner, glass infiltration, shear bond strength
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Table 1. Firing schedules of the Liner and veneering materials

Veneering Materials Code ‘STP(:)_D?I;I:(gmin) (°(;-/rr|:iln) ?g Vi V2 (::li-rl;)
E-Max EM
Dentin layer 403 50 750 450 749 1
Liner L 403 60 960 500 959 1
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Veneering Materials Code ‘S'II'D(SE)_D:;I:(gmin) (J,I:iln) :FC-; Vi V2 (7mHi-r|1-)
Creation ZI CR
Dentin layer 450 45 810 500 810 1
Liner L 450 55 900 500 900 1
Cercon ceram kiss CE
Dentin layer 450 8 55 830 500 830 1
Liner L 575 8 55 970 600 970 1
Triceram TR
Dentin layer 500 8 55 760 500 760 15~2
Liner L 500 4 65 800 500 800 1
Zirkonzahn Z
Wash fire 400 2 55 920 500 920 2
Dentin layer 300 6 55 820 500 820 1
Glass G 403 4 10 1100 500 1100 60

'ST: starting temperature; ?DT-drying time; *FT-final temperature; ‘TRItemperature rate increase; “Vi:vacuum on; °V2:vacuum off;

"HT:holding time.

Stone

Fixed support

Fig. 1. Schematic illustration and Photograph of specimen used in this study
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Fig. 2. (A) SEM image of Y=TZP ceramic after sandblasting with 50um alumina,
(B) high magnification SEM image of the arrow in (&)

Cr 15.0kV 12.5mm x30 SE(U) Crl 15.0kV 12.6mm x30 SE(V) 1 .00mm

Fig. 3. (A) Low magnification SEM image showing a representative sample of
adhesive failure; (B) low magnification SEM image of mixed failure
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Table 2. Statistical result in Push—shear bond strength

Mean (S.D.) wu Adhesive  Cohesive
G - " Mixed (%)
roup Initial crack Final fracture (%) (%) e
CR 15.07 (3.63F 20.12 (6.34F 100 0 0
CRL 50.32 (13.36) 5851 (9.98) 0 0 100
CRG 37.28 (6.52f 37.28 (6.52f 29 0 71
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Mean (S.D.) mp

Group - : Adl'(l‘;s):ive Co?(;?ive Mixed (%)
Initial crack Final fracture 2 @
CE 26.40 (9.74) 28.17 (11.22) 71 0 29
CEL 26.80 (5.93) 38.58 (5.00) 29 0 7
CEG 26.05 (4.65) 3391 (4.08) 43 0 57
TR 4591 (18.62) 66.62 (10.01y 0 0 100
TRL 35.87 (5.82) 43.41 (7.15 29 0 71
TRG 54.18 (15.40) 64.25 (7.89F 14 0 86
EM 30.90 (7.83F 33.10 (7.03r 100 0 00
EML 38.32 (2.68y 45 (5.83F 29 0 7
EMG 29.98 (3.08F 31.10 (2.79F U 0 29
Z 33.81 (11.78) 38.17 (8.53) 86 0 14
21G 36.45 (11.74) 4868 (4.10) 43 0 57

*CR: Creation ZI, CE: Cercon ceram kiss, TR: Triceram, EM: E-Max, ZI: Zirkonzahn ICE, L: Liner, G: Glass infiltration
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