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A comparative study of the shear bond strength and
failure mode between zirconia copings and veneering ceramics
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Dept. of Dental Laboratory Science, College of Health Science, Catholic University of Pusan

[Abstract]

Purpose: The aim of this study was to investigate the shear bond strength between various commercial zirconia
coping and veneering ceramic, and to observe the failure mode.

Methods: For each zirconia block (iAM Emerald, LUXEN Smile block, ICE Zirkon transluzent), 10 rectangular
specimens were layered with Cercon ceram kiss, IPS e.max ceram, ICE Zirkon ceramic according to recommended
by the manufacturer. The shear bond strength tests of the veneering porcelain to zirconia were carried out until
fracture by a universal testing machine. After the shear bond tests, failure modes were characterized visually, under a
stereomicroscope, such as adhesive, cohesive, or mixed. Data were analyzed with One-way ANOVA followed by
Scheffe’s tests.

Results: The shear bond strength (mean + SD) of zirconia-veneer ceramic were JC group 13.9 + 3.6 mr; JE group
17.7 +2.4 wro; J1 group 15.1 2.5 mre; LC group 9.5+ 1.5 mpo; LE group 16.2 2.3 wr; LI group 12.6 + 0.8 vry; ZC
group 16.0 £2.3 mm; ZE group 18.5+3.4 mm; and ZI group 15.3+ 3.2 M. The One-way ANOVA showed a
significant difference between groups (p<0.05). The failure mode in most experimental groups was mixed failure,
except for the LC group, which showed adhesive failure, and JE group, LE group and ZE group showed cohesive
failure.

Conclusion: For IPS e.max ceram, the shear bond strength value was highest for all kinds of zirconia blocks. For
ICE Zirkon transluzent, the shear bond strength value was highest for all kinds of veneering ceramics. Most of

experimental group interfaces revealed mixed failure mode.
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Table 1. Materials used in this study
Material Product name Manufacturer
iJAM Emerald U&C Inc., Korea
Zirconia LUXEN Smile block DM Factory Co., Korea

ICE Zirkon transluzent

Zirkonzahn GmbH, ltaly

Cercon ceram kiss

Veneering ceramic

ICE Zirkon ceramic

IPS e.max ceram

Dentsply Inc., Germany
Ivoclar Vivadent, Liechtenstein
Zirkonzahn GmbH, ltaly
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Table 2. Classification of experimental group

Group Material .
Zirconia Veneering ceramic
JC iJAM Emerald Cercon ceram Kkiss 10
JE iJAM Emerald IPS e.max ceram 10
JI iJAM Emerald ICE Zirkon ceramic 10
LC LUXEN Smile block Cercon ceram Kiss 10
LE LUXEN Smile block IPS e.max ceram 10
L LUXEN Smile block ICE Zirkon ceramic 10
ZC ICE Zirkon transluzent Cercon ceram Kkiss 10
ZE ICE Zirkon transluzent IPS e.max ceram 10
Z ICE Zirkon transluzent ICE Zirkon ceramic 10
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Fig. 1. Schematic diagram of shear bond strength test
on UTM,
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Table 3. Mean and standard deviations of shear bond strength

Shear bond strength ()

e Mean SD Max. Min. P
JC 13.9° 3.6 18.0 10.0
JE 7.7 24 19.7 13.6
JI 15.1%° 25 18.6 1.9
LC 9.5° 15 1.7 80
LE 16.2°° 2.3 18.6 139 .000
LI 12.6°° 0.8 139 1.9
ZC 16.0°° 2.3 19.7 13.9
ZE 18.5° 34 23.0 13.9
Z 5.3 3.2 18.9 1.4

** The same letters indicate no significant difference between groups by Scheffe
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Fig. 2. Images show fractured surface of spemmens after shear bond strength test(x25); (a) JC, (b) JE, (c) Jl, (d) LC,
e) LE, (f) LI, (g) ZC, ( i) ZI,
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