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Effect of glass-infiltration treatments on the shear bond strength

between zirconia and ultra low-fusing porcelain veneer

Eun-Kyung Yim, Sang-Won Park*

Department of Prosthodontics, School of Dentistry, Chonnam National University, Gwangju, Republic of Korea

Purpose: This study examined the effects of glass infiltration treatments on the shear bond strength (SBS) between zirconia core and ultra low-fusing porcelain veneer.

Materials and methods: The zirconia specimens were classified into 4 groups (n =

12): Untreated zirconia (group Z), zirconia coated ZirLiner (group ZL), glass-infiltrated

zirconia (group ZG), glass-infiltrated and sandblasted zirconia (group ZGS). A cylinder of ultra low-fusing veneer porcelain was build up on each disk (6 mm x 3 mm). SBS
was measured using a universal testing machine. Scanning electron microscope and Energy Dispersive X-ray spectroscopy were used to evaluate the surface of zirconia and
failure pattern after SBS. Results: SBS value of group ZGS was significantly lower than that of other groups (P <.05). No significant differences were detected among group
ZL, group Z and group ZG. Conclusion: Glass infiltration is not effective to the bond strength between zirconia and ultra low-fusing porcelain veneer. Sandblasting also dra-

matically decreased the bonding strength. (J Korean Acad Prosthodont 2018;56:269-77)

Keywords: Glass infiltrated zirconia; Ultra low-fusing porcelain; Sandblasting; Shear bond strength; Failure pattern

2E-TR 2 E (metal ceramic restoratlon) 47:]177}7(]
gty 9o}t BEFG o 2 olsh u|Alu| ATt 24
o] AN 5 TAZ FTol= g AAMEAE, =

7;]‘?_1_ 37140].7]. l-:.O 4_1;]7].2_ H]—_‘J—y_ o]

]1__
)

A

o O 549 B
s Rfo] ofRiThe
oiob el 7

O3y x| 2 3o} AT x| (zirconia-based ceramic)&
ﬂtm4”°“”3§Tqaﬂﬂ%ﬂﬁgﬁﬂ%Eﬂﬂ
AT, BB AS(CTE) Atol, BFEAl] e 2e4 5

ERHOR QoM ALg Al AAAT S
o] glof xlokajel xjdn FH S
=

e 2/gatgol dasict

1r

a
VS

o] Yolo 2 T AjQ] upA oy Egh(delamination)S €Yo Z 4
QIThY BAHE 0] QAR Alufl(clinical failure)ol] TH3F G3 Lol A]

Rl2 5o} Exfee] b gl FEEAE Bt Folsh Ee

*Corresponding Author: Sang-Won Park

Department of Prosthodontics, Dental Science Reaearch Institute, School of Dentistry,
Chonnam National University, 33, Yongbong-ro, buk-gu, Gwangju 61186, Republic of Korea
+82 (0)62 530 5631 e-mail, psw320@jnu.ac.kr

Article history: Received April 23, 2018 / Last Revision July 16, 2018 / Accepted July 18,
2018

(©2018 The Korean Academy of Prosthodontics

€9 This is an Open Access article distributed under the terms of the Creative
Commons Attribution Non-Commercial License (http://creativecommons.org/
licenses/by-nc/3.0) which permits unrestricted non-commercial use,
distribution, and reproduction in any medium, provided the original work is
properly cited.

% This work was supported by National Research Foundation of korea (NRF) grant funded by the Korea government (MSIP) (no. 2015RIA2A2A01008148).

pISSN 0301-2875, elSSN 2005-3789

269



SotA 8T M7t K|23Ljofer ZRR A ER{Ol| HHEZ RN 0kl

og
oft

o 1A

202 BEo] gt Heintze?} Rousson'’o] w2 Z&%
At IS 3 oA 34%<] BHH X2 o} HE Eafake
54%¢%1 2o = BEQIT wEta AGH AsE £ol7] Sl
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1. X|2 3o} A[FH KIZ

cl=lol A3t 2gHel i Aol B2 Zper.
Tosoh, Tokyo, Japan)S Z17d 20 mme] Y& F3o st ot
S B g Zy A (Powder compactlng press SW-15-MC,
Samwon, Korea)Z THJHAT 1 tonQ] ¢H O 2 7135
th. e AZ S 95 72 ¢719] 482 (OVMAT 2009, Man-
fredi, Torino, Italy)ol|A £24 % 1°C/min®.2 1040°Cof|A] 90
B Al & 29ste] 217 20 mm, 7 3 mm 2719 X|2H
vo} tl 2 48705 AT,

oF
=

2. 3A

A

2 AFoM AL H M2 FekA s F454H8HE(metal oxide
mixture)S AF8-5}0] Table 18] A0 2 235191 o T7hY
(furnace)ol| A %2 4% (heating rate) 10°C/min.2 1450°C7}
A 225 29 2417 B¢t §-X]%F tFS F3(quenching)d} i
t}. 1A)7F 59F &1 Ball mill (Pulverisette 6, Fitsch, Germany)
5 500 mesh (25 pm) -3 B A =519k

3. X230} AlH B2

A2 AU} AlBE 212 12714 & 47)e] Fo.2 o] 0]
SICE R TH(ZR)2 A AZE A2 Uoke RIZRAR X]A|
of ulg} ~AJZ(Kavo Therm, Biberach, Germany)ol|4] &4
T 5°C/minC.2 1450°0| 4] 2417t Z0F S-x|5}0] A A 515
tH(Z Group). ZL2 SR AZAH X| 25 Yot UF4] bonding
porcelain®l ZirLiner (IPS e.max ZirLiner, Ivoclar Vivadent,
Schaan, Liechtenstein)E A Z=AFS] X|Alo] ulg} 0.1 mm F7A| =2
F/Jstgleh. ZG2 ou|adE xl=2a Yool SFGeF 2
2 BU(15:1)9] E5olo] FJs}e] $HLZ o}9ith ZGSEE

Rlzsuolo] Feks §65F F 50 pm ALO,E 0.3 MPa2] ¢
HOZ 10 mm 7%?]01]/\1 107} Sandblasting X5l om &
0 THFFE 42108 5 AlE

Table 1. Chemical composition and coefficient of thermal expansion (CTE) of materials used in this study

Material Manufacturer Main components (wt%) CTE (10%k™)
IPS e.max Ceram i0,- - - -K,0-ZrO-CaO- 9.5

o Ivoclar Vivadent, Schaan, Liechtension 8i0,-ALO; ZnO% Na,0 K.ZO Zr0-Ca0-P,0;,
ZirLiner Fluoride and pigments 98
Glass Composition - Si0,-AlL0,-Ba0-Ca0 -Nb,05-MgO-TiO,-Fe,0;, Na,O 10.12
Zirconia powder Zpex, Tosoh, Tokyo, Japan 710,-Y,0,-HfO,-Others 11.2
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%38 T A= IPS e.max ceram dentin A2 (Ivoclar Vivadent,
Schaan, Liechtenstein)2 AF-2-51% 0.0 AjHuic} =3l HEH
3t 2719] £A S48 9I] YEH] BRI LS o83} A
wFolgich. £Ale] 45%E 2145} ol7] 93] 28] ZAA AIZ
AHESGAIA, J. Morita, Kyoto, Japan)2] A/ AA &l ulg} 4
Hoon HEH e FHEAL KIS 6 mm x 1 3 mme)
5P| e} HES sk

K23 Yo} A|He] T E] & FHIHERS Scanning electron
microscope (SEM, S-4700, Hitachi, Tokyo, Japan)Z} Energy
Dispersive X-ray spectroscopy (EDX, EX-200, Horiba, Kyoto,
Japan)E AFgatod B-Aa}ich.
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FHANE K 2F Yo} AJH] APAH IS 26l Al
S 1&rojol2E E(RB 205 Metsaw-LS, R&B, Daegjeon,
Korea) 2 2 Hth51od #400-3000 Diamond HUFX]| 2 ¢Iulsh &
Diamond spray (3, 1, 0.5 pm)2 & duls}ict. 281t A1
710X &2E3 FHFFZ 47 108 B9 AEst Azt o
2 SEM9] Back scattered electron (BSE) mode& A-85}0 3
Fatgict.
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R2F Yot Al A =Ajo] AP AT T ==
(Model 4302, Instron, Norwood, MA, USA)E ©]&3}o] &
Rk ZRE B4 AILE olgstel AWE LD AlZAY
ot} MR} &) AsHA e crosshead speed 0.5 mm/mmJ &
T2 §8& 7ot o AlY] &3t FdistE & 578% & AW
of TS o 8ako] MPa 9l 2 SHBIICY.
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S%4) - (cohesive failure): X2
oA ab7d Ay
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spaat 8414 shao] EtElo] 24

SUjo} EA(Se e

Ao} H& WA
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9. 842N

AR AR W HERAE AL, 2 29 2o
= EAsPE 0.2 Agok7] 9ls) AsdlR] 24 2 Hone way
ANOVA)Z} Tukey thEH| 2 EA(IBM SPSS version 21, Chi-
cago, IL, USA) o &2 AT BAA Gode p<.052 A4
Aot
21}

ZL72 vh3/d9 S H3lom ZGato] 7P w1 &
WS BRI ZGSAF2 AR A 7P AR e B
Rk (Fig. 1). AI2F Yo} FHAE] & EDX /JEAS AAIS
A3} ZGSTO|A] SiAdEo] ZLZ}F ZGitol| vl zHzk 108, 784
223t BhH Zr/d -2 64, 168 F715k3ATt (Fig. 2).
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Atol2 FEtATE YR s B 4 o diza ) ZL79]

r2RUol YrpFItE eIt xlolE Rk tEELS X2
Folel AT 59] 2% LER o]FojF o ZGE, ZGS
T, ZL2-E R2FRYoty, FeaF(Liners), HFEAS 52
2 O|FoJF] 3% 22 o]Fo|A Ut izt ZL+te] A
FAHe x|2F L ote} MA T A(Liner)7t B85 AgHS o2

Fig. 1. Representative SEM image of different surface treatment on zirconia
specimen (x 500). (A) Group Z, (B) Group ZL, (C) Group ZG, (D) Group
ZGS.
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Fig. 2. EDX of different surface treatment on zirconia specimen. (A) Group Z, (B) Group ZL, (C) Group ZG, (D) Group ZGS.

IO 3F FRE o|FofF] ZLFM A FARSE R4S
2 /3% Linere} EAfE2 2}°PX—1 AgE o|F L Ut 17
U ZGrrol| A e] SEAaFe AFEA|ete] ekt Ato] o] F
AXIX] Zaf ARl Q= 711% W 4= QST 2GS
SandblastingH 2] 2 F7+35<] %E} = A9 AgElo] X253y
o} AUX} Atojofgt FEpAT} Fot QI om HF LR eke] ZFAH
2 2hEH5HA EelEo] Qe Ziﬂi S ’QH‘”EP (Fig. 3).

3. MHEREE

R2FYotel AMFEA] Aol P+ AGAddEE ZL
Z(12.54 + 1.65 MPa)o] 7H&F =grom tx2(11.84 + 1.93
MPa), ZGZ(11.44 + 1.67 MPa), ZGSZ(3.94 + 2.4 MPa)&>©.
2 UERT (P < .05). Tukey’s AFS 7R A} o272 ZLE,
2G-E& FARME 0 2 FoJgh Afol7} gllet (P > .05) ZGS

- Fig. 3. Representative SEM image of interface between zirconia and veneer-
S = = Al s EAGHA . .
T T8 BE AYTET, ZLE, ZGSE)oll Blsl BASFAL. 4 orcelain (x 20,000). (A) Group Z, (B) Group ZL, (C) Group ZG, (D)

2 85 Ee AGASH = & BTt (P <.05) (Fig. 4). Group ZGS.

272 CHetR ot &ste(X| 563 45, 2018 10



oo
l
N

1z

or

o

SotA 8T X2t K2 3Ljofor R A ERHO| HHERZT| 0xf= Bt

14

12
10
G ZGS

z ZL

(e¢]

o N~ Oo

Fig. 4. Mean and standard deviation of Shear bond strength (* significant at
P <.05).
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Fig. 5. Representative SEM images of fractured zirconia specimen. (A)
Group Z, (B) Group ZL, (C) Group ZG, (D) Group ZGS (* 25).
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