Journal of Dental Hygiene Science Vol 10, No. 5, pp. 335~340 (2010)

X|=3Lof M& Mztee| mEZE

o4 -
FFEAANG 27w

TENEICRIET

THE KOREAN SOCIETY OF DENTAL HYGIENE SCIENCE

NN
a

St

Comparative Study in Fracture Strength of Zirconia Veneering Ceramics

Jung-Hwan Lee’ and Jae-Seok Ahn

Department of Dental Laboratory Technology, Gwang-Ju Health college University, Shin chang-dong 683-3,
Gwangju-City 506-701, Korea

Abstract This study was performed to evaluate the fracture strength of the dental zirconia veneering ceramics for
zirconia ceramic core. Six commercial zirconia veneering ceramics were used in this study, namely E-Max(Ivoclar
vivadent, Inc, Liechtenstein), Creation ZI(KLEMA Dental produckte GmbH, Austria), Cercon ceram kiss(Degudent,
GmbH, Hanau-Wolfgang, Germany), Triceram(Dentaurum, Ispringen, Germany), Zirkonzahn(Zirkonzahn GmbH, Italy),
Zirmax(Alpadent, korea). All samples were prepared according to the relevant instructions of manufacture. Disc
specimens were prepared to the final dimensions of 17 mm in diameter and 1.5 mm in thickness. The biaxial flexure
strength test was conducted using a ball-on-three-ball method. All specimens were tested in a moisture-free environment.
Average flexural strengths were analyzed with Weibull analysis and one-way analysis of variance(ANOVA). Significant
differences were founded between the mean flexural strength values of five commercials zirconia veneering ceramics and
the other. The flexural strengths and Weibull modulus were similar to those of five groups E-Max(EM), Creation ZI(CR),
Cercon ceram kiss(CE), Triceram(TR), Zirkonzahn(ZI) with the exception of Zirmax(ZM). The biaxial flexural strength
from Cercon ceram kiss(CE) was higher than those of other groups. Fracture analysis showed similar results for these five

groups.

Key words Bi-axial flexural test, Flexural strength, Zirconia veneering ceramics
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Table 1. Firing schedules of the veneering materials

Comparative Study in Fracture Strength of Zirconia Veneering Ceramics

HiHd

Mz o 4y

B
=
b

—“& °ﬂ7—L°ﬂH ARGRE AZFUol A Algkee E-
Max(Ivoclar vivadent, Inc, Liechtenstein), Creation ZI
(KLEMA Dental produckte GmbH, Austria), Cercon
ceram kiss(Degudent, GmbH, Hanau-Wolfgang, Germany),
Triceram(Dentaurum, Ispringen, Germany), Zirkonzahn
(Zirkonzahn GmbH, Italy), Zirmax(Alpadent, korea)2] 7
obd AltHS ARkt ol% Wi AlES Al
Slal, Alete] B Zh Axz3ALlA Algsles H-82
&3S 0|83t slurry2 THEXL vibration and blot-
ting techniqueS ARS8t T3¢l FA% o 24 Alx
AP} FHsle Az (Table 1) weh Aoba gt
vg 23] 243, A7t FHolgL stel AHe) HE
A7 A7 17mm x T 1.5 mmrt HES 439
AL ALSATHN=84). o1 F BHE 2Us] 9l
# 600 ~ # 20002] SiC $IV}A](Metallographic, USA)Z
.’;:j].z%g& Oju]_g].jr_ 0:]1:1].]!,]]401],{1 A A] =] U]}ﬂ] 7ﬂt‘ﬂ—_0_
AASH] #18ll 1 pme] tololt = #|o]~E (Beuhler Litd,
USA)Z vH-E] Auls Ald)staiTh.

=
guel 39 A= 29 9 A4l Y=

. . Pre-Drying 30, : o, 500, 60, 7y
Veneering Materials Code ; — TRE(°’C/min)  FTY(°C) VI°(°C) V2°(°C)  HT'(min)
ST'(°C) DT*(min)

E-Max EM

Dentin layer 403 4 50 750 450 749 1

Self glaze 403 4 50 760 1
Creation ZI CR

Dentin layer 450 6 45 810 500 810 1

Self glaze 450 6 45 820 1
Cercon ceram kiss CE

Dentin layer 450 55 830 500 830 1

Self glaze 450 55 840 1
Triceram TR

Dentin layer 500 8 55 760 500 760 1.5~2

Self glaze 450 2 55 760 1
Zirkonzahn Z1

Dentin layer 300 6 55 820 500 820 1

Self glaze 300 2 55 820 1
Zirmax M

Dentin layer 500 6 60 880 550 880 1

Self glaze 500 5 60 860 1

ST!, starting temperature; DT?, drying time; FT?, final temperature; TRI*, temperature rate increase; V1°, vacuum on; V2°, vacuum off; HT’, holding time



Journal of Dental Hygiene Science Vol 10, No. 5, pp. 335~340 (2010) 337

Aty Agel da] HLEE o] 33 A8 (Bi-axial flex- 2 (2t M8t In In[1/(1-P)]19} Inc?] #AI=
ural testyS A-&3IAtt. &4 =(Dry strength)s = FEAIBHE 4] (57} Dozt

Aal7] s AlH 3} 715(Shin-Etsu, KF-96)2 2+2F 110°C

oA fFAE= 7x7] WollA] 48A17F &<t A=A1Z] v In Iny—5 = mino-mino, (%)
AL 718 ol HojPgiom, 4ol o]7old Bl !

THA] 2441 7F B)F Attt o5 |53 AlES sl Al =49 whel Z= e QAo R wjdste] £95
AL A7 17 mme] FANF) A4 3 mmel A7 3 ADS W ;WA S9el ok A gel HHIE B
Ne 57 Ao=Z AT o5 |53 Al FAAE A= median rank-& Z-&-3sto] Aldksld 2] (6)02 FAIE
A1 71(4201, Instron Co, USA)S “2Hst o3 Hade] .

ABE ¥, B4 12mme] HFEL I P = (6)

crosshead £% 0.5 mm/mine.E 3do] ol w7}x
4= 7k olF w3 A== A () ~ G 3FARA &3 In In[1/(1-P)]%} Inc Ale]e] FABAE
A

“-8-3kel Atetsict. AV U Weibull A mah 547 342 ek
P(X- _
S = 70.2387—( 5 ) (1) 3) EA A7
‘ 274 9 7 A9ze) ol #9 2% wtel Aohe One
X = (1+ WIn(ry/r) +[(1= W/21(ry/75) Q) way ANOVAE AHg-3te] FAIAE a9, ARAdS

Tukey testZ F2] o = 0.05014 AT

i

Y= (1401 +In0/r) 1+ = W /r3) (3)
g i
q71A Se HAWIE(MPa), P= AlHe 3HEF(N), v
= Poission ¥](0.252 A7), r& A€l vAmm), -, 1. Weibull modulus 241

E e 959 (mm) 2 = Al vhdolt) Table 2= & ATolM AREFF A 23 o} A4 A2t
Ho A& AP s et 284 2HstlA o]

2) 3 Feo] FAA 4 = B AES AshaL 7H Ao ST E S Weibull &
ZdEe] iate] 2 FHA AR EAEE FAA 4 Asisint. g gEo] 059 We] SUk(0(0.5)), Weibull
o] dastH, dnkor FHoFshd (Weakest link theory) AT (m), 54745 (0,), FHAAE Uepl= ZAAT()
ZHE FX=3F Weibull 3AI7F 48=3 Stk 48 A= & x3belal ok W 7= (o (avg)y= Cercon ceram

oo A&7} olrTh vre 3 olstelA] wd FES P, kiss(CE)OlA 129.8 MPaz 7P £9k0 ™ Zirmax(ZM)
2t b w3 A=l BAgE Alolde thre] 2(4)9 oA 68.05 MPa® 7P WSkaL, SAZ O R 28k

HAZF e tH(p<0.05). Weibull A4~ Triceram(TR)=o14 9.388%

74 =952 Cecon ceram kiss(CE)ollA 52682 7}

Py = 1-exp[~(0/0,)"] €)) Z SAth(Fig. 1). 15w 374 =} s gE Atolo] #A

2 Yehlle Weibull A% Fig. 20 FAEINoH,

o71olA, me Weibull A7, o= 5775 (characteris- Weibull 3= single moded] YX|sl= AdS HTh
tic strength) ©]t}. >>0.92 ).

Table 2. Weibull analysis data of zirconia veneer ceramic specimens

Paramote: Group CR CE TR EM 71 M
6{0.5) 127.0 133.15 119.55 1169 113.7 68.05
m 5.969 5.268 9.388 7.159 6.394 8.23
S, 136.75 140.80 126.83 126.36 117.28 69.903
P 0.959 0.975 0.926 0.980 0.988 0.939
c{avg) 127.01 129.8 120.53 118.6 109.39 66.02
SD 23.107 26224 13.981 18.147 18.346 8.660
N 14 14 14 14 14 14

60.5)=median fracture strength in MPa; m=Weibull moudulus; 6,= Characteristic strength in MPa; ’=Weibull distribution regression coefficient squared;
Giivg~ Mean fracture strength in MPa; SD=Standard deviation; N=number of samples.
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Fig. 1. Comparative value of zirconia veneer ceramic specimens
flexural strength.

EM; E-Max, CR; Creation ZI, TR; Triceram, ZI; Zirkonzahn,
CE; Cercon ceram Kiss, ZM; Zirmax
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Fig. 4. Typical failure patterns of zirconia veneer ceramic

specimens tested by ball-on-three-ball biaxial flexure tests.
(A) EM, (B) CR, (C) TR, (D) ZI, (E) CE, (F) ZM.
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