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ZIRCONIA: MECHANICAL PROPERTIES

CALABRODENTAL
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AIMS: 1) To analyze how surface roughness and staining affect the mechanical strength of zirconia-based ceramic materials, which are used
in combination with CAD/CAM technologies. 2) To compare the type of failure of eight commercially available ceramics for aesthetic coating of
zirconia structures; 3) To evaluate hardness variation of zirconia and ceramics after 120 days in a simulated physiological environment.

MATERIALS AND METHODS: The mechanical strength of a commercially available zirconia-based

ceramic material (Bio ZS Blank, Kavo Everest®) was evaluated using a three-point bending test (ISO
6872). Besides, the mechanical properties of eights types of “aesthetic coating” ceramics were
analyzed by three-point bending test of bi-material zirconia/coating samples and by Vickers
microhardness measurements. These measurements were repeated after maintaining the materials TYPED SINTERED, STAINED AND POLISHED

under simulated physiological conditions, such as artificial saliva (Oralbalance®, Laclade) at 37° C, in order to evaluate the evolution of
surface hardness after implantation into the oral cavity.

TYPE OF Surface Flexural strength ‘Weibull modulus
SAMPLE roughness —— ————

RESULTS AND CONCLUSIONS: E Bl Kk =
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2) The mechanical testing of bi-material samples (zirconia/coating) showed different | r—sm—m— TYPEOFCERAMIC  FAILURE
types of failure among the selected ceramics. They were mainly caused by [t . .

different levels of adhesion between zirconia and coating ceramics.
Vita VM9® ceramics exhibited the best mechanical performance.
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3)A general hardness decrease was noticed after the first 30-day exposure to the
simulated physiological environment, even though variations were within 10%.
No significant variations were noticed 30 and 120 days after exposure, except - contie
for Triceram® which did not show significant variations after exposure. e

Zirox®

Specific strain energy, u, [J/mm“]

Sakura Interaction®
—m—zro,NC Bibliography
T me.C Retrieval of a Fractured Zirconia Implant
abutment using a modified crown and bridge
remover. A clinical report. P, Kan RoedJY,
Rungcharassaeng K, Won JB. Prosthodont.
2011 Apr 4. doi: 10.1111/j.1532-
849X.2011.00696.x.
Effect of surface treatment on shear bond
strength of Zirconia to human dentin. Chai J,
Chu FC, Chow TW.
60 > ) 2 J Prosthodont. 2011 Apr 4. doi: 10.1111/j.1532-

ZrO2NC ZrO2C  Lava  PFZ VM9 Triceram Zirox GClnitiallPSe.max Sakura Ageing time, gg i i 849X.2011.00695.x

Vickers Hardness, HV,
Vickers Hardness, ] v,
Vickers Hardness, HY,



