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Study about shear bond strength of zirconia core
used in dental prosthesis

Ji-Young Sim, Jae-Hong Kim, Woong-Chul Kim, Hae-Young Kim, Ji-Hwan Kim

Department of Health Science Specialized in Dental Lab. Science & Engineering, Graduate School, Korea University

[Abstract]

Purpose: This study aimed to investigate the shear bond strength by manufacturing the veneering porcelain on the
IPS e.max ZirCAD® zirconia core, using the layering technique and heat-pressing technique, and to evaluate the
clinical stability by comparing to the conventional metal ceramic system.

Methods: The Schmitz-Schulmeyer test method was used to evaluate the core-veneer shear bond strength of
zirconia core ceramic(IPS e.max ZirCAD®) and their manufacture recommended two veneering ceramic
systems(IPS e.max ceram®, IPS e.max ZirPress®). A metal ceramic system(Bellabond plus®, VITA VM13®)was used
as a control group for the two all ceramic system test groups. The maximum loading and shear bond strength was
measured. The average shear strength(MP2) was analyzed with the one-way ANOVA and the Tukey’s test(a=.05). The
fracture specimens were examined using Microscope to determine the failure pattern.

Results: The mean shear bond strengths(SD) in MPa were MBSB control 43.62(2.13); ZBSB 18.65(1.76); ZPSB
18.89(1.54). The shear strengths of the zirconia cores were not significantly different(P>.05). Microscope
examination showed that zirconia specimens presented mixed failure, and base metal alloy specimens showed
adhesive failure.

Conclusion: There was no siginificant different between the layering technique and the heat pressing technique in
the veneering methods on the zirconia cores. None of the zirconia core and veneering ceramics could attain the high

bond strength values of the metal ceramic combination.

oKey words : zirconia core, shear bond strength, IPS e.max Zirpress®, failure mode
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Table 1. Experimental groups of specimens

N=10

material

group manufacturer
core veneer
BEGO, Bremen, Germany
MBSB Be,ﬂ;’ikg”g@us Vita VM13 Vita Zahntabrik,
Bad Sackingen, Germany
Z/BSB IPS e.max ZirCAD IPS e.max ceram A3.5 voclar _\/|vadent, _Schaan,
Liechtenstein
ZPSB PS emax ZrCAD 7S &:max ZIrpress ingot voclar Vivadent

A35 MO

*MBSB: Metal build—up shear bond, ZBSB: Zirconia build—up shear bond, ZPSB: Zirconia press shear bond
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2% Fx 89t 7158 diskE ©]83t%] sprue
cuttingS d}1 249 ®H-S stone point, wheel, 7|
&8 carbide burg °©|-&3sto] Avsidct FFHo=
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et
(2) A2 7 Yo} AJH AZHZBSB, ZPSBH)
°

AA T $EE 133t 712 6, A2 6mn, 0] 12mm

o) A5 ABE 20742 AT B4FE AR
3 5UF mooln], $HAE THHS CAD/CAM

system(CEREC" in—lab system, Sirona, Germany)2]
A8 HYA(in—fire®, Sirona, Germany)ollA A|ZAR]
A Aol whef Al3sEGiTE, e A A =S of AlHS

320 grit silicone carbide §AVFAIE ©]§3to] F&A|H

FEFZARAEAY(VITA VM13®, Vita Zahnfabrik,
Germany)E ©]83llal, A 23FYo} A|Ho|| A& AA
EA(IPS e.max ceram®, Ivoclar Vivadent, Liechtenstein)
2 A8 A=A AAIHE A 230t o)A
(IPS e.max ceram Zirliner®, Ivoclar Vivadent,
Liechtenstein)& 44 & 77} ¢F 0.1m J = =H=5%
4 otal, =AY a5 Aetele] 2e AlHS oF
230l AH A A|2ALe] 22/ 2A1E(Table 2)of &) A5}
ZFAoZ2 AREA7F 7F2 S, A2 4mm, =0 4m2)

S5mm

Smm
Core

10mm

\ Veneer 4mm

Smm

Fig. 1. Final dimensions of specimens.
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Table 2. Firing and pressing temperatures for veneering ceramics used in study

materials NG Yo% iomoerature(c) | increase (oimin) ()
Bellabond plus Ni—Cr alloy  degassing 950 50 10
Vita VM13 opague 890 75 1
Vita VM13 dentin 880 55 15
IPS e.max Ceram zirliner 960 40 1
IPS e.max Ceram dentin 750 40 1
IPS e.max Zirpress zirliner 960 40 1
IPS e.max Zirpress press 910 60 15

g3e At o5 /444 & 7Ie =4 A9
o7 g, &8HES AA IPS e.max ZirPress”
MO ingot (Ivoclar Vivadent, Liechtenstein)& & 71t
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Z : Specimen zig
C: core
V : veneer

Shear bond strength(wd) =

Maximum applied force(N)/bonded cross—
sectional

Fig. 2. Shear bond test in Universal testing machine
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d 7R Wez EAsH AFF(ZPSB)ollA= 18.89+
1.54 wnE G532 AELMBSB)] 2} 43.62+2.13 wm
of vla| WA Uebdth(Table 3). B AT L EE
MBSB, ZPSB, ZBSB <02 7)o EA oz 5ot
Zpo] 7t Q= A L& YEHTHP05) (Table 4).

Table 3. Mean of Shear bond strength(MPa) and standard deviation

group N mean* standard deviation min max
MBSB 10 43.62* 213 40.70 46.81
/BSB 10 18.65° 1.76 1715 23.29
ZPSB 10 18.89%° 1.54 17.01 22.51

*Values with the same alphabet are not statistically different using Tukey's test at P{.05

Table 4. One—way ANOVA data of shear strength of groups

sum of squares mean squares df F-ratio P—-value
Inter—group 4118.257 2 2059.129 614.451 .001
Intra—group 90.482 27 3.351
Sum 4208.739 29

*Values with the same alphabet are not statistically different using Tukey's test at P{.05

]]'_I.I-I O OI-
MBSB Ad#oAx= 2 H24 28 (adhesive
failure) Ao IatE| gl o, 7ZBSB2} ZPSB Al 3ol A

3318 1} (mixed failure)] SARS Ho) W

ol A 534 3H(cohesive failure)> WAE ]
o
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Fig. 3. Microscope images show fractured surfaces of specimens(A: MBSB=, B: ZBSB=, C: ZPSB®)

01 ) 071 ¢
ol thet Aol wobg o, 27 e & &=
Aghe T} o 2315 )4 =
dol Fofsto] ARgo] AgtAo|it 1990dHE Y-
TZP7} 27%) 3 CAD/CAM System©] A& 7153l & ol

Flar, AdAdo] B

uket 224, 7|AA dEol St AlzAYol AR =
ko] ARgol geEal Qiet, ey A9y, =9
Bo)x JAo|E BFeta 2T ol LR slgm &

Enslo] zpolz|ole} 7o Akl Enr = oly] Bl
ato] 1 FHe =AE 245k Zlo] Bpzold, 17
=o] 2o} Fojo} FAR Y EAR FAo] He
A23ol =] FFoll= AMEAA S F=rt S8

X33 M4=2 20114303



1)
pal
08
oy
2
Ofol
oy
oo
I
oy
oL
08
o
pal
rior

gt 8ax0)7]= St HEo] sojoh AR =4 7] A
AA] w9 F27 @40tk Sundh $5(2004)2 AE2A
Yol A=A eEEode difie] durt =49
st wheol A Ay E il Has)

Foje} wA7te] A =S S5k W =
A= Al eld(Guess PC et al, 2008), ©l+= F2F
?l 7HA Amrt EeE o 7] dAdkEs rlste] 2
AgeS JduA oz tpo] AgYS Allste= AL
=, HluA] 7hdsial AuE WA de ¢ s ol

IZP(AJ—Dohan et al, 2004). o Tl A A ik
oje} A=A O] A= 25um O)/Fo] E]|ojof ghrtar
de# A o™ (Craig, 2002), glass ceramic¥} glass
infiltrated alumina ceramic®] At A3} E= 23-41
w olgte AFAT7E B uEa ek Dundar et al,
2005).
2 Aol B4ra
Hldh ol v of2] Ay RS
FAolt, & =AE H2RHA e ik A
(Anusav1ce et al, 1980)°] oJstd sh =23} =4 1t
=%t 7&‘:&3—1 & 7tsl7 = ofEr= A

AR 42 Bellabond plus® Ni—Cr alloy(BEGO,
Bremen, Germany) AlEO2 7|&0]| ARESIE T4
A w5 AES glofar AR HlAaS Faolt
a4 Al ko] Aol ek APAH(Wu et al,
199D°] oJshd HHEo] 3 @5];(] -2 Ni—Cr
Ni-Cr-Be $aHT} 237l Jde Aoz v

o, De Melo 5(2005)%] At ofsh AetA=

304 otk 37| 28t x|

L g3 2N GPRAS, T Alstete] T
ofsf Rk Wi} ek 2 Aol ASE B
F2 B AAEAN P o THe DA A
F49] Eo] Asharo] F4A FAHo] Gl 2 2l
T 4 Uk AZTUoLE olg7 T AR We
w27 Holrk UH gtk F UPE BE B
oF 18me] ATFES thehiit] 102 Az A
ol OZF SAE A3k ebgek. Zhere] uls) A
FUOE BAS FHI Ao e zs_ﬂ e myo
v gAsH oR §ofsix %%‘zkt}@ w 7o

13mols Hojus Aape =
A 589 B8 Sk B3 A Amel o
A el A2 5

o %@Lﬁé (mixed) FAYLE Hch A=234o}
FH 9o =A dAFEo] Holdle A= HAlrk(fig. 3).
o|g|at wpE oFAFS MFPAL(Hamid et al, 2008)2] H
2 (adhesive) TS 37 /d(cohesive) TS

o] TAlo Uehts &9y abd el Axtet fAksHA
UrebgT

5T AHY} A% =AY AP 7ERTE
& o2 ol ﬁ YA (Choi et al, 2009)2] 2
Vof| o5t F&5 Aol e SR wbEdol
SAISHA Uehdth= Aaels AolstA 2 AdodA=

¢

o

wg

tiizol Had s el PAlsHA YebdH. ole =
J_J/} /\ﬂa}u {o 7§—§;L701-E§ 751 ;F_ 7] ]x% 7ﬂ§jl-’ _@_x}
2k ol™, AbskEol ot sheka] At AWHA] =Y
& QI YQlo7 & 4= 9o} 71 34| #-g5k €9l
79 240l HEES A 2 e AR

7] wiizolet AlrETy, A dvjFoz v o

ox o o

A8 Al 7o s Ak B o] v et o

ox.



A BAF ARSHE A2 Yot Foj o] Ao wet A7

A ohehe SRS WS e AU AT EE AS
s Qo] FRU EAAE W A6 Fe), SAL

2 Ats A=F Yot Hojof] A A4 ol whE A
AR =S Brksh] fljt d4tE A=A ol Foi9)
o] ZZHA/(IPS e.max ceram®, Ivoclar Vivadent,
Liechtenstein@} & 7FF2 WAI(IPS e.max ZirPress”
MO ingot, Ivoclar Vivadent, Liechtenstein)& ©]-&35}
A =S Aldtete] Abdtt=s S4s15.0H, o
£ 75 FRAHE dx2d o2 AAsto] vlugt 43 o
= =

3 e AL BEIG,

9. M=ol Zojo] WAEA FAWYol nhe A
oJ5k xjo] 7} QUALTHP0.05).

>
o
o
H1
rir
Jo
1o
r 4

48(2), 151-9. 2010.

Aboushelib MN, Kleverlaan CJ, Feilzer AJ. Effect of
zirconia type on its bond strength with
different veneer ceramics. J Prosthodont, 17,
401-8, 2008,

Al-Dohan HM, Yaman P, Dennison JB, Razzoog
ME, Lang BR. Shear strength of core—veneer
interface in bi—layered ceramics. J Prosthet
Dent, 91, 34955, 2004,

Braga RR, Ballester RY, Daronch M. Influence of
time and adhesive system on the extrusion
shear strength between feldspathic porcelain
and bovine dentin. Dent Mater, 16, 303—10,
2000.

Choi BK, Han JS, Yang JH, Lee JB, Kim SH. Shear
bond strength of veneering porcelain to
zirconia and metal core. J Adv Prosthodont,
1, 129-35, 2009.

Craig RG. Mechanical properties in restorative
dental materials, 11th ed, New York, Mosby,
551-592, 2002.

DeMelo RM, Travassos AC, Neisser MP. Shear bond
strengths of a ceramic system to alternative
metal alloys. J prosthet Dent, 93, 64-69,
2005,

Dundar M, Ozcan M, Comlekoglu E, Gungor MA,
Artunc C. Bond strengths of veneering
ceramics to reinforced ceramic core
materials. Int J Prosthodont, 18, 71-72,
2005,

Guazzato M, Albakry M, Ringer SP, Swain MV,
Strength, fracture toughness and microstructure

of a selection of allceramic materials. Part II.

X33 M4=2 20114305



1)
pal
08
oy
2
Ofol
oy
oo
I
oy
o
08
o
pal
rior

Zirconia—based dental ceramics, Dent Mater,
20, 449-56, 2004.

Guess PC, Kulis A, Witkowski S, Wolkewitz M,
Zhang Y, Strub JR. Shear bond strengths
between different zirconia cores and
veneering ceramics and their susceptibility to
thermocycling. Dent Mater, 24, 1556—67,
2008.

Hamid MA, Ariel JR, Brian DF, Harald H. Flexural
and shear strength of ZrO2 and a high—noble
alloy bonded to their corresponding
porcelians. J Prosthet Dent, 100, 274-84,
2008,

Komine F, Tomic M, Strub JR. Influence of
different adhesive resin cements on the
fracture strength of aluminum oxide ceramic
posterior crowns. J Prosthet Dent, 92, 359-
64, 2004,

Kosmac T, Oblak C, Jevnikar P, Funduk N. Marion
L. The effect of surface grinding and
sandblasting on flexural strength and
reliability of Y—TZP zirconia ceramic. Dent
Mater, 15, 426-433, 1999,

Schmitz K, Schulmeyer H. Determination of the
adhesion of dental metal—porcelain bonding
systems. Dental Labor, 23, 1416—20, 1975,

Sundh A, Sjogren GA. A Comparison of fracture
strength of yttrium—oxide—partially—
stabilized zirconia ceramic crowns with
varying core thickness, shapes and veneer
ceramics. J Oral Rehabil 31, 682—688, 2004.

Wud, Moser B, Jameson LM. The effect of
oxidation heat treatment of porcelain bond
strength in selected base metal alloys. J
prosthet Dent, 66, 439-44, 1991,

306 _ otk 37| 28t |



