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Influence of low temperature degradation on the bond strength and
flexural Strength of veneered Zirconia(3Y-TZP)

Jung-hwan Lee, Jae-seok Ahn
Department of dental laboratory Technology, Gwang-ju Health College

[Abstract]

Purpose: The aim of this study was to evaluate the effect of pre-treatment of core and hydrothermal treatment on
the bond strength and flexural strength of ceramic veneered zirconia.

Methods: 3Y-TZP specimens(KaVo Zr, 25mm X 3mm X 1mm)were prepared by five pre-treatment methods and
divided into seven groups including control two groups, subsequently the specimens veneered with the E-MAX
ceram according to manufacturer’s information(total specimen thickness 1.5mm). Two groups from ceramic-zirconia
specimens(n=105, n=15 per group)were assigned into two experimental fatigue conditions, namely storage in an
autoclave at 134C for 5h, thermo-cycling(3,000cycles, between 5 and 557, dwell time 45s, transfer time 2s). A
flexural strength test was performed in a universal testing machine(crosshead speed: 0.5mm/min). Data were
statistically analyzed using one-way ANOVA and Tukey’s test(2=0.05).

Results: The ceramic-zirconia bond strength value for liner application group(LLW, 27.3 +3.8) were significantly
lower than those of the pre-treatment groups(30.72 + 5.3). The ceramic-zirconia bond strength and zirconia flexural
strength was not affected by thermo-cycling(p>0.05), whereas it was affected by storage in an autoclave at 134 C for
5h(p<0.05).

Conclusion: The results indicated that the ceramic-zirconia bond strength and zirconia flexural strength was

affected by low temperature degradation.

©Key words : Bond strength, Ceramic veneered zirconia, Flexural strength, Hydrothermal treatment,
Low temperature degration, Y-TZP
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Zirconia core

ceramic(1 mm)

Fig. 1. Final shape and the demensions of the ceramic—
zirconia specimen
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Table 1. Treatments for different specimen groups

. Pre—treatment of Material used for Material used for Hydrothermal
P core material 1st firing 2nd firing treatment
Distilled water
NNN NO Dentin Dentin—firing(750°C) NO
Dentin—firing(750°C)
Distilled water Storage in autoclave
NNNA NO Dentin Dentin—firing(750°C) 134°C, 5h, 2bar
Dentin—firing(750°C) (before veneering)
Dentin Distilled water
NDW y o Dentin Dentin—firing(750°C) NO
Wash-iiring(50C)  pein-firing(750C)
Distilled water Distilled water
DDD Dentin Dentin Dentin—firing(750°C) NO
wash-firing(750°C) Dentin—firing(750°C)
Distilled water Distilled water
DDW Dentin Dentin Dentin—firing(750°C) NO
Wash—firing(950°C) Dentin—firing(750°C)
Liner liquid Distilled water
LLW Liner Dentin Dentin—firing(750°C) NO
Wash—firing(950°C) Dentin—firing(750°C)
Thermo—cycling in
Liner liquid Distiled water gﬂ:fﬁmﬁagé5_55 C)
LLWT Liner Dentin Dentin—firing(750°C) ’

Wash—firing(950°C)

Dentin—firing(750°C)

transfer time 2s,
3,000cycles
(after second firing)

SD mechatronik Gmbh, Germany)ollA 5C2} 55C%
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Fig. 2. Schematic drawing of the rod with 3mm diameter
tip in relation to the pier and distance between two
support pier is 20mm
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5. 5 21 oLz o
SAA 42 SPSS version 18(SPSS Inc)AIAHE
AR O ZF 50 et dYUEAHEA (ANOVA) S 1. TXE| L E=+X2|(Hydrothermal freatment)
5 HAFIL oF ) Tukey's test & AA3HIL, of M= ZUYT H2t
Table 2= 2t o+ 7H] H| WS $J3)] one—way ANOVA test
5 e Aske 7 ) feld Aol 2Rl
Table 2. One—way ANOVA test(Initial failure strength)
Sum of square DF Mean square F value Sig.
Between Group 930.353 6 155.059 7.494 .000
Within Group 2027.674 98 20.691
Total 2958027 104
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40.00
30.00 é

20.00
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Initial failure strength(MPa)

Table 3. Mean Initial failure strength(MPa) and 95%—ClI NNN - NNNA - NDW G:’ODE . poW LW LT
in different groups d

Initial failure (w) Fig. 3. Initial failure strength values of veneered

Groups ceramic—zirconia specimens
Mean £ SD 95%—Cl

NNN° 344 £ 56 31.3-375

NNNAS® 278 + 41 25.5-30.1 2. HX2| TRl 212 (Hydrothermal treatment)

NDW® 335 + 34 316-35.4 ofl IE 22T B2

DDD* 328 =51 20.9-35.7 Table 4+= 72} - 7+2] Bl -5 9|8} one—way ANOVA test

DDWee 320 + 42 29.7-34.4 S AT A= 7 ko] gt Ao 7p EAsT

LLWe® 273 £ 38 25.1-29.4 Table 59} Fig. 42 X230} A|He] HA ] W}

LLWT® 269 £ 49 424.2-29.7 A3 Agulof uel Us AlHEef| 34 FEA|ES A
SD=standard deviation, Cl=confidence interval, ***Tukey 3sto] A 2F o7} wpAE= A -oA L A3
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Table 4. One—way ANOVA test(Flexural strength)

Sum of square DF Mean square F value Sig.
Between Group 4771.684 6 795.281 3.244 .006
Within Group 24022.374 98 245126
Total 28794.058 104
dito|ct, st} Ut 202 AJH AE $ FeEHThermo-

A2 Bof w2 A% (NNN, NDW, DDD, DDW,
LLW)ALool] 2375 ztol= BAH 0= RolstA] ¢kt
ot o2 ARTE) HlaLste] d4A gk 2719 AT
(LLWT, NNNA)OIA Z57=7F A vepgoy it
718712 I4AdHlof 5AI7F Bk AR (INNNA)
Hho] FAA o2 {-oJ7t Afo| & Heith

Zto|uE Aokl EAE A% AFTHLLW) L Bl

Table 5. Mean Flexural strength(MPa) and 95%—Cl in
different groups

Final failure (o)

Groups
Mean * SD 95%—Cl
NNN° 871+ 143 79.1-95.1
NNNA® 104.3 £ 15.8 95.5-113.1
NDW* 823 =148 74.0-90.5
DDD? 883 + 196 77.4-99.1
DDW? 858 + 166 76.5-95.0
LLWe 86.0 = 84 81.3-90.6
LLWT>® 930 +£17.3 83.4-102.5

SD=standard deviation, Cl=confidence interval, ***Tukey

O Initia failurel strength

120.00 Flexurall strength

20.004

= 100,00 7
g % :
H ,/ /%
g BRERERER
el B R0
- BREBRE
s
e iRl
240.00—
£l Bl ool |
e
i hnn
PR
Rl E

NNN NNNA NDW DDD DDW LLW LLWT
Groups

Fig. 4. Flexural strength mean values of veneered
ceramic—zirconia specimens
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