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Shear bond strength of a layered zirconia and porcelain
according to treatment of zirconia liner
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[Abstract]

Purpose: Physical and chemical properties of gold is most suitable to be restored of teeth to its original state. Recently
zirconia was used instead of gold because of esthetical and intimacy of human body. Because of high strength and high
abrasion resistance of zirconia, all zirconia artificial tooth lead to wear the original tooth of opposite site. To preserve this
original tooth, zirconia artificial tooth covered with dental ceramic glass was used. When joining the zirconia core and
dental ceramic glass, difference of their thermal expansion coefficient and wetting ability is generated the residual stress at
interface lead to crack. In order to solve this problem, intermediate layer what is called zit-liner was imported to decrease
the residual stress and increase the bonding strength.

Methods: In this study, to identify the optimum conditions for manufacturing process, various methods to rough the
surface of zirconia core were adopted, and vary the thickness of interlayer, and analyzed bond strength.

Results: Bond strength of sanding specimens group showed higher than that of non-sanding specimens group, and once
applied intermediate layer with sanding specimens showed highest bond strength with 28 MPa. SEM photomicrographs
of zitconia cortes fired at 1500°C showed parallel straight lines in sanding and pockmarked surface in blasting surfaces as
abrasion traces. Observation of the destruction section after shear test by SEM were carried out. Liner applied non-sanding
group and non-liner applied sanding group all showed interfacial crack. Sandblasting group with non-liner showed remained
dental ceramic glass on the surface of zirconia. Sandblasting group with once applied liner showed partially remained
liner and dental ceramic glass on the surface of zirconia. XRD analysis revealed that sandblasting group showed higher
monoclinic peaks than other specimens group and this result was due to the high collision energy for stress induced phase
transformation.

Conclusions: A study on the improvement of bonding strength between zirconia and dental ceramic glass steadily

carried out for the future to practical use.
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Fig. 1. Fracture of the zirconia tooth,
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Cutting
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Sintering 1500°C

Treatment
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Shear bond strength
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Fig. 2. Flow chart of the experimental procedures.
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Fig. 3. Zirconia sand—blasting treated specimens.
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Fig. 4. The photograph of sample preparation
glass ceramic build—up.
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Fig. 5. The photos of sample preparation steps to
prepare shear bonding strength test.
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Table 1. VITA VM®9

VITA VM®9 = e
SR |4 10-6 - K- 9.0~092
falkelEs T CHEF 670
HE2E T CH2F 600
’.‘_Vé‘,'%EHE ug/um2 CH2k 10
HOIXIT 7| um(d50) CHEF 18
3—point 22T MPa CHEF 100
Table 2. Heating schedules.
Start |Dry | c/| Final |Hola| Yacuum Vacuum
C/F |tme| min| ‘C/F |time Start | Release
oC/BF oC/oF
VITA |403/757|4min| 40 |960/1760 |1min | 450/842 |959/1758
Zir—Liner| 500 [4:30| 55 960 1:00 500 940
oA51x 403/757 |4min| 40 |750/1382 | 1min | 450/842 |749/1380
== 500 |4:30| 55 940 1:00 500 940
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Fig. 6. The photo of sintered specimens after embedding
in epoxy resin.
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Fig. 8. The photos of SEM images of zirconia specimens.
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Table 3. Result in shear bonding strength.

95% ME|TZH

wn | EE | BE
R R I R ey v
NT 6 | 1685 | 3.350 2.369 12.207 21.493
LT 6 | 2215 | 1.350 0.955 20.278 24.022
ST 6 | 2615 | 1.950 1.379 23447 | 28.853
SLIT | 6 | 27.95 | 1450 1.025 25,941 20,959
SL2T | 6 | 2425 | 1.900 1.343 21.618 26.882
SL3T | 6 | 2115 | 2.800 1.980 17.269 25,031
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Fig. 9. The photo of SEM images of fractured
surface of specimens.
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Fig. 10. The photo of SEM images of fractured

surface of specimens.
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Fig. 11. The photo of SEM images of fractured

surface of specimens.

4, HHO| O X &

Fig. 12+ sand—blasting®t A]#H 1} sand—blasting$
gholH £ 13], 23], 33] w3k AlsH o] Aehd vlAqtx
£ YEhd Aol

(@)A1 A 251ofe} Aleta]o] FUsHA AR 7
ARE & 4 leH, 713 59 AT% UEhA] o3k
o}, (bAHE] gtolu] FA= 1.36mE YERHAIL, (o)
Al gtolH] FAI= 2.52im, (DAIHE] gtold FAl=
7.38umE YERH AT

ol E 25k Slpof Wt gho| | o] F= 718}
AR FTkkE AS & = o, o= (d)ollA
B = vkl o] Al Fof] 25k 715 w2el Ao
Jypasaay

gk, 2oy Hoﬂ

Acc! Det WD F———— 2m A
TEow 3o Toohox 56 b2 O

ok 5a wono S 5o

(a) sand—blasting (b) sand—| blastlng+l|ner 1%

Dot W 1 2ym
62

Spot Magn
ook 30 Tommx 52 50 150kV/30 10000x SE

¥
Ace Magn Dot W0 ————1 2um AceY Spon

(c) sand—blasting+liner 2 (d) sand—blasting+liner 3*

Fig. 12. The photo of SEM images of fractured surface of

specimens.
5. HP X-M 3 H=2
Fig, 132 FA2] A]HY} sand—blastingA]#H 2] XRD

< UeRd Zoth, Aikg A|23Ljo} B8 Y-TZP
2 AAAo] AuFAo|Aut 7akg Edlo] £89r) AF

HM39¥ M1¥ 20174 49



dol7h Aot o] SAMg o] AAE 4= Sl
22 Aol 7hge) FFer Frof o] TAgol
AAYEE & 5 en, &2 5 sand—blastingol| <]

Sto] TAMY ) peakZt AT Aa & o Ak o= &

— Sintered zirconia block + sand
— Sintered zirconia block

T

™ M mT

/=

26 28 30 32 34 36 38
2 Theta (deg)
Fig. 13. The XRD pattern of sand—blasting treated

Intensity (cps)

specimens,

v.o &

AR Alehe o] Al AFe Folet Hg
Aleheizhe] Aol W g Wi M2y
ol= 7=} 12000he] 0] 2= $3 A 7ol 11
FEHO| ThefRt A sl 7lee a0l HAARE &
o= o 7iAle A2 T o} who 2= Ao} 2
& AT FYEE A7)7} BoRsslo] 1w EA
& 2o Zlo] WpHolt}

AR A|ekE] fEBo] Aufof JS Fl abwE T
o} 1A Matuo] AR A Aole} 284,
Agt 310] TR, BEd T FA L)1 7] ZaAo
A e A%S we anvt ok, Zoje} e

bl o
ATHE-7-, 2013). 1 F o5

o] AlAE| 9] 22 of
T3 9k FE—Alety A2del At 8 Aol By
o1 g3 9, 25 0] AT} A ALE

o] 7Fssittal A ok, Lk AE ol o

QUg-2lo] M 330l 44 F3 ABL A

e

50 cHstx a7 2 Yt X|

ol wlal| Zol7} 7] o] washEl AlHe] Alzto] &
olslA] 9L, T3k A EE] NA A Sl [Fo

2 5hgo] dole 4+ 9 WS AT ek,

. hEs =
2 ol 5 AL Aol¢} o P wxo] u}2 AF
el Zjo] Aletulo] FUSIIL A5 AR 4 YEAS
=4 5191

sand—blasting # 2|3t A]Ho] g} A|Ho| v]&| FHo]

A ot ERE Ak RARE o] €3] ¢

ey
>
ot
o
i
My
flo
ok
f
i
1
-
BN
N
rd
s
)
Ko
o
Mo
o K
2o

o

o

2!
xR
B

o

|
1 R
L
)
®
oo
©
i
lo
i)
by
4 7|
2
o
o\
N
S~

i

o o
ot
)
filo
ofr
o
>,
N
=
S
i
=)
B
il
R
i
o
o
=
i)

IV | =
o T M
e PO
Y, o
o ol
oN t
i-T'T i
ot
oz
>
b
o
pou)
o
i)
k1
oX
)
¥
Ky
i=)
I}

o
il [
dr oo ot
N o
RO
o 10
Obofy
fr o
N
flo _:3
Il
29
o W
o f i
)
>_.ll’
N
_}it’
o
o
I

iihs

s
Ol
8

bk e elo] g mashe B4

T TS AO R SRR AS

o, AlE Fol EAek: 71 HEel Aes

i)
&
i ¥ Mo

O o
iy
1o
n
N
Ol:l S
[e:
2 o F A

o2

J
e, S NA s A ddreol
)

o,
Sis
24
oju -
o
R
I
K

(o]

B

Hel

e

2

dr

i

(i

ot

)

il

2l

(g e
o o ©

R
iU
©
i
i
H1
I
ot
e
)
X
Lol
__>;‘
=

i)
o
vy
ofNi
o
)
il
it
i
o
10
g
2
=i
i
i
s
et
B=)
i)
o

o] 35 0|}, o1& X2 Ljo} Zoje} Aetul
o] Agtelo] Aletule] whd FERTH e A% A
Yoll 4] sbao] Al=tela, Aletule] whd 7wt vt
A wpde] Ferh et o 4 9k, 13 A
&

=
LT = = R )

Az Lo} eloluiz 71 8A 0% A2 mLote] Bhk
Be Bl 91 AHgE oL, 2efe] Sl A
sajolet A4 Aetue] AgdEd G Z 4

Q= Aog BIx1 QJtiTada K et al, 2012). A&



3§ A 25 Yof oG] A2l whE A 2F Yoot =) ATt

siujof s1ofe} Ajeka} Apele] Z1-8- eho]u] ARg-o] 79|
FHl 7R =S Enta siglon, E ohE
ol A= 2o o] ARg-o] K25 Ljofe} Al=kaef Ak
AT Hastal ek @A,

2012). A23Yote} Aleta] ZdEA AloloflA F2HE
& F/dshs Eholye] FAPY gk Aol FAe Akt
Aol o agAd 2w %%%E} 6‘&? EEEE

49l APHES

Aol AFS i AR AFLE, SURY
89, 570 )%, AR olof Hol u kA AJa
o g9t FASHE AR 5 choksy] uje] Ao

ﬁ
L
¢
=
)
[L
é
=
_llj
m-llj

oA x| 2o} o]
ol7] 9lall AHeE Hg
la}uw Aol el

o fo
rN
N
3 2
)
ik
1o
i)
Egg
)
5 Mo
HI-F

dellAle] gel ﬂam A 2307] whe] AdA
7} olRolHol & R0z AR},
v.d E

A)ohg A2 o} 110 =
wAjoke] Ak AT FEs A7E AR theI} 7

]ﬁoﬂ 1 aARE SHER-917F A =

2. A23 Yo} ®WHo| sand—blasting & o= 1
5] E3LFH Ao 28InE 71 =7 LeRdTh

3. sand—blasting & oy & 13] =3 & Zho|y =
7t B 2 Tt oA

4, A2 Yo} o] FA 23t AlHE glo]uE =i
ALY sand—blasting$t == AJsHo|| Hlgl] =7}k

H7E um

U2 28] ol ek AlHAE goly] o M2
s1Ujole] o] wol ol 9l A2 B & 4 9]
ot

REFERENCES

Cehreli MC, Kokat AM, Akca K. CAD/CAM Zirconia
vs. slip-cast glass-infiltrated Alumina/
Zirconia all-ceramic crowns: Z2-year
results of a randomized controlled clinical
trial. Journal of applied oral science, 17,
49-55, 20009.

Lee HC. The interface study of surface treated
zirconia and dental porcelain. Graduate
School of Paichai University Daejeon, 2011.

Jeon MH, Jeon YC, Jeong CM, Lim ]S, Jeong HC.
A study of precise fit of the CAD/CAM
zirconia all-ceramic framework. ] Kor Acad
Prosthodont. 43, 611-621, 2005.

Kim OK, Cho IH, Lim JH. On the marginal
fidelity of all ceramic core using CAD/CAM
system thesis, Dankook Univ, 2001.

Komine F, Tomic M, Gerds T, Strub JR. Influence
of different adhesive resin cements on
the fracture strenth of aluminum oxide
ceramic posterior crowns. ] prosthet Dent,
92(4), 359-364, 2004.

Tada K, Sato T, Yoshinari M. Influence of surface
treatment on bond strength of veneering
ceramics fused to zirconia. Dental
materials journal, 31, 287-96, 2012.

Thinschert J, Natt GW, Spiekermann H,

Anusavice KJ. Marginal fit of alumina

HM39¢ HM1¥ 20174 51



and zirconia based fixed partial dentures
produced by a CAD/CAM system. Oper
Dent 26, 367-374, 2001.

Woo CW. Bonding Strength of Zirconia with Glass
Ceramic. Graduate School of Paichai
University Daejeon, 2012.

Yamaguchi H, Ino S, Hamano N, Okada S,
Teranaka T. Examination of bond
strength and mechanical properties of
Y-TZP zirconia ceramics with different
surface modifications. Dental Materials
journal, 31, 472-80, 2012.

Shin YH. The influence of Application of ZirLiner®
and Surface Treatments on Shear
Bond Strength of Zirconia-Porcelain
Interface. Graduate School of Wonkwang
University, 2007.

52  oHstx a7 2 Yt x|





