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Vivadent, Liechtenstein)2] 283} 2| 2310}
ol9] thekst F-AKblasting) EHAE 7} -, F
A 23 o} Fojof AAEATe] A2
o mAle s Lot Al skt
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1. Al=3ZUoF & KA & 2 =8

Pt

ol AZE X E A 2o} Al
2B A1 52 Z-match Ceramic” (DentAim, Korea)
= A sto], AZAbel|A 22 FFE 14 x 14 x
15m2]  3Y-TZPA| 23U oHZ-match Ceramic”,
DentAim, Korea) =3} 1] #9] Fe,0; 2 Ce0,7}
A7t MAEd(Vita Coloring Liquid, VITA
Zahnfabrik, Germany)ell 1 AAIA A3t x| 2
Y olZ-match colored) E5< 7 1.5me| oF
< #o 2 Aehsbal, 200 mesh ThololEE E&
o] &3to] Axtetitt. o] =S YAl 110 me
& F 1| L (Renfert, Germany) =228 3} 50 im 2
2 BEgfagS o] 8ot ZWA Y at%len,
ZNAZVE AHE HuTo R St EAFAE
v AIE EZ2AH7|Basic class, Renfert,

K

Table 1. Specimen groups prepared in this study

Germany)E ©|-&-3te] Al#AZe] A2l F 10 mm,
71 &4 4 varol| Al AAISIGITE W AHE F
AHEL opA BollA 1087 220 A1 5S4
[3kAch A2 o} #e] FUEERa)= EH

27 7](S1-400, Mitutoyo, Japan)Z ©] &3}
J kAT

>
ofs

N/
ol i

2. &N 24 & A KA

EH A A2FY o} A|HE ofAE o
A 1027 229 AF st o) F F7IAH S A
gttt o] AHEES] Tl A1E o] &3t
2174 5.8mm, ¥°] 2.5me] A 2FYolE body
porcelain(IPS eMax® Ceram Dentin, A3, Ivoclar
Vivadent, Liechtenstein, Lot. Z20280)= 4~ 3}
3, 24 A FEAAS 4EF9 bonding porcelain
9l 2| Zato]Y(IPS e.Max” ZirLiner ZL 1, Ivoclar
Vivadent, Liechtenstein, Lot. H36117)S =33}l
A/33t9 . body porcelaine & 33] &A=
o, HFH o7 FYol= 24 (glaze firing)S A
gt A 2eto| & AHESHA] & T IPS
eMax” Ceram Deep Dentin (Ivoclar Vivadent,
Liechtenstein, A3, Lot. J10524)2.2 A A4

<]

Group Zirconia As-ground Glass-blasted Alumina-blasted Zirliner
1 N N
2 J N
3 v y
Uncolored
4 v
5 v
6 V
7 v
8 Colored \
9 V
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Table 2. Firing of IPS e.Max” Ceram on Z-match Ceramic”

B S t/ T H Vi Va
ZirLiner firing 403C 4 60C 960C r 450C 959°C
Wash firing(Foundation) 403C 4 50C 750°C r 450°C 749°C
Dentin firing 403C 4 50C 750°C r 450C 749°C
Glaze firing 403°C 6’ 60C 725°C r 450C 724°C

(B : Stand-by temperature, S : Closing time, t : Temperature increase rate, T : Holding temperature, H : Holding

time, V; : Vacuum on, V, : Vacuum off)

(Wash firing)3t F 9 A] body porcelain®. = 33]
a8k, HAFRoR FYeolz A (glaze
firing)& Al 3ttt fA 2| 23U o} Al H T
v 212k Y(IPS eMax” ZirLiner ZL clear,
Ivoclar Vivadent, Liechtenstein, Lot. H33506)2 A}
|9on, o] & e Who g At B
E =9 4L ABE 424 2(Programat’
P500, Ivoclar Vivadent, Liechtenstein)S ©] &3}
th Zb 9 A of A 2ol ARgo] WE A
AT EF 9 22UE Table 17} 20 F 2]

b2y

=

b2+

o

3

ol
i

Zt 10709 e A7 30 me] EEE
Abgste] A=A 715 =373 o™
g o7 (Quickcure, Alliedtech, USA)S ©] &3}
sttt (Fig 1). ZF AW ISO/TS 11405
(Dental Materials-Testing of adhesion to tooth
structure)°l]  WHE AA R &7 WA@Y
(Instron 3344, USA)E o] &3dto] Atk AdA=
AFE AA GG (Fig 2). olw) A& =9
S ¢H3 2FdAE FE5h7] #fste] 05
mymin®] Aoz siglen spdAY G

Fasn
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4. SAEN

7+ o] dlolE & £4317] fl3ste] SPSS B
X2 I(SPSS 12.0 for Windows, SPSS Inc.,
Hlinois, US.A)= AH&-dt] SAIEA = A8
oh WA A 2123 ofol| A HEA T o
g ZirLiner"e] A3} EAlAE]e] gkl o
& AT a3, A A 23 oloA A2
S o} WA o] ztol o} AL B9 g B o] &
o AzdAE X5l Hst]  two-way
ANOVA tests Aldstoitt. & owe] Hitgh
one-way ANOVA testE Al 3% 21, Duncan’s
post-hoc tests skl H&E HlmE APttt
(P=.05).

Fig. 1. Specimens used in this study.
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Fig. 2. UTM and diagram that shows shear bond strength test.
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067ﬂmi 27]-01- —]‘ E‘_-L“L/\ Hﬂ‘/\E] :‘;;o““i ’ As-ground | Glass-blasted IAIleina—b\asted
03me ZAstdh AAHoz & =a A=
FYole] i 2=e TARA P wet BAA Fig. 3. Mean roughness values of
o7 2ol Holx| UIrh(Fig. 34). blasting-treated zirconia plates.
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Table 3. Mean roughness values (Ra, ) of
blasting-treated zirconia plates

No. Uncolored Colored

As-ground 10 0.51+0.06 0.49+0.02
Glass-blasted 10 0.31+0.17 0.23+0.09
Alumina-blasted 10 0.67+0.07 0.66:0.09

A Az oo A dFvy Skl A2
(group 9)% B} ol H|ste] BAHOR frofs)

A e AP ES 1 thP<0.05)(Fig. 5).
T Az2FyeleA ARAEA  oig

ZirLiner®94 AHEZE FARA Bl ] 3] Tt o]
Al 2] E A (2-way ANOVA)«] ZAI}+E Table
5] @ﬂﬂ‘ﬂ AT AAd =l tiste] AL
Aol ERE K% ol AU 22y

ZirLiner"®] AM4 e ARAE] Fele]

Fig. 4. Secondary electron image (Left) and
back scattering image (Right) of

as-ground(A), glass blasted(B),
alumina-blasted(C) zirconia surfaces.
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Table 4. Mean bond strength (M) and
coefficient of variation (CV)

Group Range Mean (SD) CvV
1 16.0-41.3 26.8 (9.3)a 0.346
2 15.9-34.6 27.0 (6.0)a 0.221
3 16.2-36.4 249 (6.6)a 0.265
4 8.2-29.9 15.7 (6.4)b 0.405
5 7.0-25.3 149 (5.7)b 0.380
6 14.1-35.2 22.6 (7.6)a 0.336
7 12.6-39.5 22.8 (8.9)a 0.392
8 11.1-34.5 21.1 (7.1)ab 0.334
9 8.4-23.7 15.7 (4.8)b 0.306

3 =l B o F a9
BEAEE %ﬁmzz vlosie  webd
zolev 237

QA A4S i How y_m
i 4 Aol A2 49 4
olsh BAAEY GG % ol5e] FEAAT 2

2317 93k ] Al 2] A A (two-way
ANOVA)9] A3} Table 69 A= ot =

Mean shear bond strength(MPa)
~
15}
=)

Group

Fig. 5. Mean shear bond strength values of
uncolored and  colored  zirconia-
eneered porcelain interface after
application of ZirLiner and/or blasting
treatments.
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Table 5. Summary of two-way ANOVA for shear bond strength of uncolored zirconia specimens by
surface treatment and ZirLiner

Source Type III Sum of Squares df Mean Square F Sig.
Corrected Model 1473.441(a) 5 294.688 6.002 .000
Intercept 28944.598 1 28944.598 589.498 .000
Blasting treatment (BT) 94.496 2 47.248 .962 .388
Zirliner (ZL) 1085.536 1 1085.536 22.108 .000
BT * ZL 293.410 2 146.705 2.988 .059
Error 2651.421 54 49.100
Total 33069.461 60
Corrected Total 4124.862 59
2ol dgEA ARFEAA A2 ol
B3R e ARFES Kl FFE v
. & BaAx=aolsl A 23 olrr)
2G2S o 5 ek 2t BAe
£ 94 f2l@ G| fRor ol Fan
& T 9T Gl LA 2UTHP-005).

7 ARAAS) T FIE SEME ol ahel
SEI(Secondary  electron 1mage)9‘r BSI(Back
scattering image) = &3} (Fig. 6, Fig. 7). Fig. 6. Secondary electron image of specimen
BSI Azl oAl X231 o} 32 A= sl o= 1) (A: Group 3) alumina-blasted with
Bl 3 32hdo) Yol gl ZEls BRSO AL Zirliner after debonding test. Typical

secondary electron image (Left) and
back scattering image (Right) of
alumina-blasted zirconia (B: Group 3),
glass-blasted (C: Group 2), as-ground
(D: Group 1) zirconia surfaces after
debonding. Dark areas indicate glass
A 23Yolo| A ZirLiner #8314 & remnants and white areas indicate
(Group 4,5, 62 A W Alglo|t} Azl o) A zirconia substrate at back scattering
= 9} 2ol Group 1350 Hu AFAA=rt & images.

FEo 2 Jepdth Fig. 72 FA X 23140}
A ZirLiner A& T (Group 1, 2, 3)¢] 34 #
= SEIS} BSI Abgleltt. o5 A3 TolAe
e Al E z‘,z A23Yold TAY ZAFE
2 HAE o] 9y Ao HQlth Fig 8 & &

=

A2 &m (o
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Table 6. Summary of two-way ANOVA for shear bond strength of zirconia specimens by zirconia color
and surface treatment

Source Type III Sum of Squares df Mean Square F Sig.
Corrected Model 901.980(a) 5 180.396 3.410 .009
Intercept 31877.228 1 31877.228 602.637 .000
Zirconia color (ZC) 602.047 1 602.047 11.382 .001
Blasting treatment (BT) 232.026 2 116.013 2.193 121
ZC * BT 67.907 2 33.953 .642 530
Error 2856.396 54 52.896
Total 35635.604 60

Corrected Total 3758.376 59

IHJurr ESE2 1 0oum

Fig. 8. Secondary electron image (Left) and
back scattering image (Right) of
alumina-blasted  colored  zirconia
specimens (Group 9).

Fig. 7. Secondary electron image (Left) and
back scattering image (Right) of
alumina-blasted zirconia (A: Group 6),
glass-blasted (B: Group 5). as-ground
(C: Group 4) zirconia surfaces of

2 Group 4-6°4] = white area } gk Zow
Hol IAe] {7t AL A #F & F 9
t}. Fig. 8& &F0y %A}o}ﬂ A 2ol U E A

uncolored zirconia. Dark areas indicate
glass remnants and white areas
indicate zirconia substrate at back
scattering images.

120

&8 £4) A 230 o} AH Group 91X A7
= A9 £ A Adele ge A
SEEE
# AgAeE vgan.
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=

AL
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o] A 23U oHZr0y) = YF-EHE A5 Lo
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7H F kst 3 A S Bekste 87148¢ &
Aotk K azmole 37kA] TAAE ZE
t}3 (polymorphic) 2] A &o|t}. =, 1170 C7HA =
obg &k ThAFA o] AJ(monoclinic phase)S 2L, ©]
olie] LmoA 2370C/HA AWAHAL A
(tetragonal phase) .= WP HE T, o] o]/Fe] &
ZolA 2680TC Ze=d7HA A& 9 d(cubic
phase) 0.2 EA| gttt Aol = A 231 o}
4 dEZE 5% AHEEE(Ca0, MgO, CeO,,
Y,0:)¢] 7kl &) JAA?? £, Asl g
A7 Qe A2 3 Y ob= AW A9 (ol A
AP ] Fm ez MPE = 5 okl
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Effect of Application of ZirLiner® and Blasting Treatments on Shear
Bond Strength of Zirconia-Veneered Porcelain Interface

Young-Ho Shin, Yu-Na Lee*, Hae-Hyoung Lee*, Jin-Keun Dong, Sang-Chun Oh

Department of Prosthodontics, College of Dentistry, Wonkwang University
*Department of Biomaterials Science, College of Dentistry, Dankook Unveristy

The purpose of this study was to evaluate effect of application of ZirLiner® and blasting treatments on shear bond
strength of zirconia-veneered porcelain interface. 60 uncolored zirconia plates and 30 colored zirconia plates were fabricated
and divided into nine groups of 10 according to blasting treatment such as as-ground, glass blasting and alumina blasting
and zirliner application. Veneering porcelains were built up over the center of the treated zirconia ceramic surface using
jig and fired according to the manufacturers’ instructions. Each specimen was completely embedded in acrylic resin. The
specimens were placed in a mounting jig and subjected to shear force by a universal testing machine. Load was applied
at a crosshead speed of 0.5mm/min until failure. Average shear strengths were analyzed with two-way analysis of variance
and one-way analysis of variance and the Duncan’s post-hoc test. The fracture surfaces of the failed specimens were
examined by SEM.

The obtained results were as follows: 1. Depending on surface treatment by blasting, the degree of roughness is revealed
in the order of Glass-blasted, As-ground, and Alumnia-blasted. The roughness average of uncolored and colored zirconia
ceramic were not significantly different from blasting treatments. 2. In uncolored zirconia ceramic, the shear bond strength
were not significantly different from blasting treatments. However, the shear bond strength were significantly different from
Zirliner application. 3. Used ZirLiner, mean shear bond strength of colored zirconia was lower than uncolored zirconia.
Especially, mean shear bond strength of colored zirconia was quite low with alumina-blasting treatment. 4. SEM analysis
showed that veneered porcelain failed in zirconia ceramic interface and there was no cohesive failure.

Key words : shear bond strength, ZirLiner® and blasting treatments, zirconia-veneered porcelain interface
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