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[ Abstract] Objectives To manufacture a range of polymer-infiltrated zirconia ceramic network (PICN)
dental materials and evaluate the mechanical properties of these new materials. Methods One dense zirconia
ceramic, four zirconia ceramic networks with varying porosities, and four PICNs based on the porous ceramics
mentioned above were manufactured.In addition, pure polymer were prepared.After specimen preparation, flexural
strength and elastic modulus were measured via the three-point bending test. Fracture toughness was determined
by a single edge notch beam (SENB) method.Vickers hardness was tested by the indentation-strength system, and
scanning electron microscope (SEM) was employed to observe the microstructure. Results The flexural strength
of PICNs ranged between 135 and 266 MPa and the elastic modulus between 41.3 and 99.3GPa, the fracture
toughness ranged from 2.20 to 4.04 MPam1/2 and hardness values from 1.93 to 10.83GPa. SEM observation showed
that the porous ceramic network was successfully infiltrated. Conclusions Thepolymer-infiltrated zirconia ceramic
material is a successful material with mechanical behavior similar to that of natural human enamel and dentin.
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