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ABSTRACT

The purpose of this study was to evaluate the bond strength and the effect of hydrothermal treatment
on the flexural strength of ceramic veneered zirconia, Five types of commercially available veneering
ceramics (IPS e ,max ZirPress: EZ; Cerabien ZR: CZ; Vintage ZR: VZ; Lava Ceramic: LC; ICE Zirkon
Ceramic: 1Z) and one 3Y-TZP (3%mol Y203 - Tetragonal Zirconia Polycrystalline) ceramic were used as
experimental materials, The debonding/crack initiation strengths between 3Y-TZP and veneering ceramics
were measured according to ISO 9693, Bi-axial flexural test of veneering ceramics and 3-point flexural
test of ceramic veneered 3Y-TZP specimens were performed at crosshead speed of 0.5 mm/min, The
effect of low temperature degradation on the strength of veneering ceramics was evaluated in artificial
salavia of 134C for 2 hours, The highest debonding/crack initiation strength was observed in the VZ
group (38.2+3.4 wm) and the lowest value was observed in the CZ group (29,6137 wn), Moreover, the
VZ group showed the significant differences with 1Z group and CZ group (P{0.05). The three point
bending strength of 3Y-TZP ceramics showed the lowest value at 250C. Bi-axial flexural strengths of
veneering ceramics reduced after hydrothermal treatment. In addition, the significant differences between
dry groups and hydrothermal groups showed in group EZ and group LC (P{0.05). The three point
flexural strength of all veneering ceramics on the 3Y-TZP showed the decrease after hydrothermal
treatment, Especially, the significant decrease was shown in group EZ and group CZ (P(0.05).

The flexural strength of veneering ceramics for 3Y-TZP deteriorated with hydrothermal degradation,
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ACH(Table 1).
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Fig, 1. Composite beam (a) and transformed area with same elastic moaulus (b).
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Table 1, Veneering materials used in the study

Veneering Materials Code Manufacturer Ceramic type

emax ZrPress EZ Ivoclar vivadent, Schaan, Liechtenstein Lithium disilicate, Glass-ceramic
Cerabien ZR Cz Noritake, Nagoya, Japan Feldspathic
Vintage ZR VZ Shofu, Kyoto, Japan Feldspathic
Lava Ceramic LC 3M ESPE, Seefeld, Germany Feldspathic
ICE Zirkon Ceramic Iz Steger, Ahmntal, Italy Feldspathic
Table 2, Firing schedules of veneering ceramic materials

Materials Code Pre-Drying : TRI. i Vi V2 HT

ST (t) DT (min) (t/min) (t) (min)

Cerabian ZR (074 450 8 45 930 450 930 1
Vintage ZR VZ 500 7 45 930 500 920 1
Lava ceramic LC 500 7 45 920 500 910 1
ICE Zrkon ceramic V4 300 7 40 920 300 920 2

*ST: starting temperature; DT: drying time; FT: final temperature; TRI: temperature rate increase; V1: vacuum on; V2: vacuum off; HT: holding time
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Table 3, Bi-axial flexural strength values of veneering ceramics

Matel H3 x2avole] 23Yol olxls +EAelol ¥ 355

. Dry Hydrothermal
Material code
M=+SD (i) Fracture number M=SD (i) Fracture number

EZ 1035+11 0% 34+05 836+103° 37406
(074 862+59% 21404 766+2 7% 22404
V74 61.4+96° 20400 530+96¢ 22404
LC 759+7 3% 30+05 578+76° 23405
v4 759+11 4% 27405 68.8+8.3™ 25+05

* Means in each column designated with the same superscript letter were not significantly different (P)0.05),

Table 4, 3-Point flexural strength values of veneered ceramics on 3Y-TZP,

Material code Dry (i)
=4 831+76"
(074 52.6+26°
VZ 457+67°
LC 57.1+49°
Iz 695+113°

Hydrothermal (i)
50.4+4 1%
47 1427
424+108°
539+7.2%
659+105°

* Means in each column designated with the same superscript letter were not significantly different (P)0.05),
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AATE 42 210 odt 75 onE AASFITHGuazzato
5, 2004).
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Fig. 2 Debonding/crack initiation Strengths between zirconia
and veneering ceramics,
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Fig, 3 Relationship between aging temperature and transverse
strength of 3Y-TZP ceramics,
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Fig, 4 Braxial flexural strength values of veneering ceramics,
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Fig, 5, 3-Foint flexural strength values of veneered ceramics
on 3Y-1ZP.
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