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Study of the effect of preparation taper and finish
line type on the resistance to fracture of
monolithic zirconia crowns (5y-tzp)

Purpose:

The research aims to compare the fracture resistance between four groups of
monolithic zirconia crowns of the third generation, differing among
themselves in the design of the preparation, the taper of the prepared walls

and the type of finishing line.
Materials and methods:

The sample consisted of 40 zirconia crowns for upper premolars, fixed on
metal dies, and divided according to the preparation design into four groups:

(10 crowns for each group)

Group A: Zirconia crowns designed with a chamfer finish line with a taper 12

degrees between the walls of the prepared tooth.

Group B: Zirconia crowns designed with a chamfer finish line with a taper 20

degrees between the walls of the prepared tooth.

Group C: Zirconia crowns designed with a shoulder finish line and a taper of 12

degrees between the walls of the prepared tooth.

Group D: Zirconia crowns designed with a shoulder line with a taper of 20

degrees between the walls of the prepared tooth.

All crowns were cemented by glass ionomer cement, and the samples were

subjected to pressure testing in the general mechanical testing .
Results:

The mean max load values was (1000.9) N for group (A), (1030.5) N for group
(B), (939.5) N for group (C), and (778.0) N for group ( D). Using statistical
analyses, the fracture resistance of group D was smaller than that of groups A,
B, and C, and it was found that there were no statistically significant

differences between groups A, B, and C.



Conclusion:
Within the conditions of this study, the following can be concluded.:

.The shoulder finish line design with a 20 degree convergence to the walls of
the prepared tooth showed less fracture resistance to monolthic zirconia
crowns, and this may be due to the removal of more tooth tissue during

preparation.
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