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Effect of surface and heat treatment on the bond strength of
veneering ceramics to zirconia(Y-TZP)

Jung-hwan Lee, jae-seok Ahn
Department of dental laboratory Technology, Gwang-ju Health University

[Abstract]

Purpose: This study was to assess the effect of surface and heat treatment on the bond strength of veneering
ceramics to zirconia.

Methods: The specimens were divided into 7 groups according to surface treatment and heat treatment conditions
prior to porcelain application. ten specimens from each group were subjected to a 3-point flexural test. In addition
the influence of surface and heat treatment on surface roughness values and phase transformation of zirconia was
evaluated. Statistical analysis was performed with one-way ANOVA and post hoc Tukey’s test.

Results: Bond strength ranged from 20.67 +3.13MP to 32.69 +=4.52. Bond strength of surface treatment group
was lower than that of control group but only Al.Os sandblasting group was significant difference. Bond strength of
heat treatment group was higher than that of surface treatment group but there was no statistical significance.

Conclusion: Bond strength of veneering ceramics to zirconia was affected by surface and heat treatment.

Key words : Bond strength, heat treatment, Surface treatment, Veneered zirconia, Y-TZP
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Table 1. Materials used in study

Brand name cempesition

Manufacturer

Everest ZS—Ronde 3mol%Y203—2r02

E-MAX ceram(Dentin A3)
E-MAX ceram build up liquid

(allround)
TR-12 Diamond cot. 125m
Cobra 11Qm AkOs

Rocatec—Plus

feldspathic porcelain

water, butandiol, chloride

Silica cot. 11Qum AkOs

KaVo Dental GmbH, Bismarckring,
Germany

Ivoclar Vivadent AG, Liechtenstein
Ivoclar Vivadent AG, Liechtenstein

Mani, Inc, Japan
Renfert GmbH, Hilzingen, Germany
3M ESPE, Seefeld, Germany

2 A[HS HE X2t EX 2

T 10709 AlEs T719] AH(n=10)o] FAIE vl E
sttt A E7F 2] v|As Fd= sl
Aol oFF A AH2SHA] o AT dR2LOR AR
stalem 37 Aede 7] e A RE 485t
Ak S 7 Ao HAY] & A=t &t
£ 77198 1,050CoAM 162 &9 EA2] shtet
(Table 2).

Contd 2 42 - ojF A2k sl4] ggtor fix

TO® ARSIl GradT- YAF Arol =7} 125umSl
Diamond bur(TR—-12, MANI, Japan)E Ute|32 HLE

’

of A2tsto] 4 5 §lo] S AAsET A
E=30,000rpm o2 A3 thololRE 9Jx}e) kS
AJst7| 918l 5702) AlHuteh A S = wA|ske] AR5
oh Al E Y RoAATES
abrasion device(Basic master, Renfert, Germany)<
0|83t Z+z 110um Al20s(Cobra, Renfert GmbH,
Germany)$} SilicaZ} 8% 110um Al20s(Rocatec—
Plus, 3M ESPE, Germany)2 10Z 52t 4bar®] =9
Al BARAE] sttt =E (@ =3m) ZHFE 30me] Ao
A 2EAFSE7] Q18] Al 58] a1QkH 7|t AA=lskal

o BE AlEE BRAE F does AlAIE &

air—bone particle—

Table 2. Treatments for different specimen groups

Cede surface treatment Heat treatment
Cont NO NO
grinding for 30s with standard grit(125m) diamond bur
Gr . . NO
without water spray cooling
Grh grinding for 30s with standard grit(125m) diamond bur heat treatment at 403-1,050°C using 65°C/min
’ without water spray cooling rise speed and kept at 1,050°C for 15min
sandblasting for 15s with AkOs particles (11Qm) at
Al NO
pressure of 4bar
Alh sandblasting for 15s with AkOs particles (11Qum) at heat treatment at 403-1,050°C using 65C/min
) pressure of 4bar rise speed and kept at 1,050°C for 15min
Ro sandblasting for 15s with Silica containing AkOs NO
particles(11Qm) at pressure of 4bar
Roh sandblasting for 15s with Silica containing AkQOs heat treatment at 403-1,050°C using 65C/min

particles(11Qm) at pressure of 4bar

rise speed and kept at 1,050°C for 15min
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Fig. 1. Schematic drawing of specimen and bending test

|t

Fig. 2. Typical example of load deflection curve in
bending test

Frail: Point where load rapidly decreased(arrow) was regard as
starting point of debonding

7. 57 2

EAZ A2 SPSS version 18(SPSS Inc.)Al2H-S
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AFELA (One—way ANOVA) S &2 HA5191 3 15 7holl &
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test = ATt
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A
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Table 3. surface roughnessim) of tested groups

Surface Reughness

Characteristic

Ra in um (SD) RZ in um (SD)

Cont 0.14 (0.00) 2.96 (0.38)
Gr 1.05 (0.10) 8.38 (0.54)
Al 1.08 (0.02) 12.09 (1.06)
Ro 1.02 (0.02) 18.05 (2.20)
Gr.h 1.17 (0.03) 10.69 (1.15)
Al.h 0.94 (0.01) 15.33 (1.04)
Ro.h 1.16 (0.04) 16.62 (2.24)
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Fig. 3. 3-Dimensional characteristic of surface treatment specimens
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Fig. 4. XRD pattern of zirconia after surface treatment

T' the tetragonal zirconia phase and 'M' the monoclinic zirconia phase
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Table 4. One—way ANOVA test(bond strength)

Sum ef square DF Mean square F value Sig.
Between Group 873.317 6 145,553 7.277 .000
Within Group 1260.117 63 20.002
Total 2133.434 69
= = = v, o #
. _ T B Kosmac 5(1999)° M=H 485 A2 A &2 27
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Table 5. Mean bond strength of tested groups

Cede Mean Strength(SD) 95%—Cl

Cont™ 29.13 (3.84) 26.38-31.88
Gr® 25.68 (6.58) 20.97-30.39
AF 20.67 (3.13) 18.42-22.91
Ro™ 27.05 (2.59) 25.19-28.91
Gr.h® 25.44 (5.08) 21.81-29.08
Al.hP 29.53 (4.35) 26.41-32.64
Ro.h° 32.69 (4.52) 29.45-3593

SD=standad devation, Cl=confidence interval, a,b,c=Tukey
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