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A study on the Flexural strength of zirconia CAD/CAM block

Jung-Soo Lee

TEM Dental laboratory

[Abstract]

Recently, zirconia is widely used in the field of dental ceramics thanks to the proliferation of CAD/CAM systems.
Accordingly, different types of zirconia block are being solid in the market.

However, there are no precise, objective standards for properties of zirconia.
This study concerns the flexural strength of zirconia ceramic for CAD/CAM block.

The test specimens used for this study were ZirBlank(Acucera), ZirBlank shade(Acucera), VITA, Cercon(
Densply) and Cerasys.

The test results suggest that ZirBlank shade block shows the highest flexural strength and density among the
zirconia blocks tested.

Its flexural strength was 971 +58Mpaand its density was 99.89%.
On the other hand, Cerasys block shows the lowest flexural strength of 576 +36M: and the lowest density of
94.85%.

Given all, the density of the specimens is found to be directly proportional to strength and inversely to grain size.
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Table 1. Density of zirconia block

Preduct Relative Density (%)
ZirBlank 99.85
ZirBlank Shade 99.89
VITA 99,79
Cercon 98.84
Cerasys 94.85

Table 194 Cercon®] W7} ZirBlank, ZirBlank
Shade, VITAET W&ol 5811 53 ZES B
o] AL Fig, 30l|4] Cercon®| Y7ZHA717} thE A&
Hlsf 22| 7]%1gkt}, ol= YA A7N@)7F PRHA o= ¢
A7)0l Hlgsto] 4=4] 404 Helnpe} o] Zw
7v A7 o Aol wkeld|shy] wizoltH(Orowan,
1948; Petch, 1953). =, Cercon®] W& Wkof w2 7
EASHE A d7ol BAs) 7] wiizeltt, Cercon®)
2ke QAL AAL2E7E 1350TE T AEE9] &2
1500l Bls 27| wioll 22 Al 4ol @ ot
] 7]913tc}, 3 ZirBlank Shade’} 4% AEE

AN 7MY w2 AeghS Biled ol Aok de

ol

68 tighxIRt 7|2 oY K|

Q1gh 2HA7) o] 717} Table 10149 & A24Y=

o 71shs A= AR E.

i)

ZirBlank

VITA

Cercon

Cerasys

Fig. 3. Microstructure of zirconia block

=k 3R CAD/CAM block?] £ UHE-S

=



% Stk
A B T OPZ} 7t AT YW £5E, FUE,
o g2 Q50 KO Bluo] HEo)

N
w oM
tlo ox
olr

_\:)i

2514 Eth, CAD/CAM System?] RF-E0]
A} goldol wheh oAz st Ak Je &
o]aL sHE7F HhEA A=E AlEel SAIEIL Qieth §HA]
AHAHE9] ol Al 7180l ARSel St @l=4t Al
o] o] g 243 Ao|gl= AAL 7R A=
A A A AsS %*16}1 21 ]
RHA] BEaL Qlet, ofof whef 71&
AFEol A/S Y olRE 7HE 2
o] thE A HE AR AgtslaL 31% 7ol
2 AtolAs et v 4
2 Q2050 tistoAre AAQl AF
asto] A7 AlEe] et F4

SHA & % Glo] AR 2ulE B 5

i

ox

ol m{xf ot rﬂd
=
i
ot to ofrt

tr o
i

d

Rl
ol
-

o 2

tlo 3
of
Ol
S
ox

£
o

>

i/ S

=
r
L
o)
kl
of fot

30 o
2
o
ok
¥,
O,

2 A= A|#E 1 Q)= CAD/CAME A 23 o} &
=9 s AWH o7 vlusly] 93 AR 7 B
O

2 248 2 A bt 2

=

L) gugel M8l 27, RA2E, 379
2goE4E, SRR SOl o8 2A) 2

%‘OﬂE =731 7} AlEE0l A dataol= 1<}
2 S Hd FEE AlSohA ol ueh 2
A3t 2ol & HAH.

2. ZF AlzAPE E229] 4-point Holl & A H =
= (F)oFAEr AH9] ZirBlank shade &20] 971+
58z 7H =9kOo ™ Cerasys 559 Ze+ 576

+36un= 7P Wtk

3. 59 W= 2 Uk g of ulgsk
of "k skt

]
o
o,
u
N

Z|23 1o} CAD/CAM block®] Z=of #3t A+

o

H#nz2s

agst, AFd. AE Al a4 s Al44Rt
FhetA 7| g o8] Feetads] 9 27]%
7| AR A 21A] 87, 2008,

A, 54, Aokrid Alety A=, =Alzte st
3]A], 10(5) 411-418, 1995.

ASTM 1161-94. Standard Test Method for Flexural
Strength of Advanced Ceramics at Ambient
Temperature.

Dockworth WH. Discussion of Ryshkewitch Paper
by Winston Duckworth., J Amer Ceram Soc,
36, 68, 1953.

ISO 5017. Dense shaped refractory products —
Determination of bulk density apparent
porosity and true porosity.

Knudsen FP. Dependence of Mechanical Strength
of Brittle Polycrystalline Specimens on
Porosity and Grain Size. J Amer Ceram Soc,
42 376-387, 1959.

Orowan E. Fracture and Strength at Solids. Rept
Proger Phys, 12 185-232, 1948,

Cercon block, www.dentsply—korea.co.kr.

VITA block. VITA In—Ceram Directions for us

Fabrication of the substructure.
Cerasys block., CERASYS ZR-CAD/CAM SYSTEM,

ZirBlank block. ZirBlank Shade; www.acucera.com.

H3I0OH HM22 20084 69





