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Fracture Strength Analysis of Monolithic Zirconia Ceramic by
Abutment Shape
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Department of Dental Laboratory Science, Graduated School, Catholic University of Pusan

[Abstract]

Purpose: This study was performed fracture strength test by conducted change of abutment and coping shape for
suggesting monolithic all ceramic crown which has thin thickness and superior strength of the occlusal surface.

Methods: The specimens on the four kinds abutment was made according to thickness of occlusal surface and
angle of axis surface. And All ceramic coping specimens of 6 different kinds was made by the CAD/CAM Method.
Compression strength test using the UTM and the verification of compression-stress situation using the 3D finite
element method were conducted under optimum conditions.

Results: 516C specimen was showed the strongest compression-fracture strength, followed by 516FR, 516F45,
specimens. Did not show significant differences between 516FR and 516F45. 516C of the universal testing
machine the specimen's surface that are within the vertical load is small, finite element method of a uniformly
distributed load, so the value received suggests otherwise.

Conclusion: In conclusion, abutments of monolithic ziconia ceramic when having a same thickness of the

occlusal, as the angle of occlusal edge is small, the stress is well dispersed and it can endure well in the fracture.
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Table 1. Shape of test abutment

shape margin axial wall occlusal occlusal

Type width angle shape angle
6F mm 6 flat -
6F45 1mm 6 flat 45

6FR Tmm 6 flat round
6C Tmm 6 concave -

6F45 6FR 6C

Fig. 1. Abutment of 4 type
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Table 2. Shape of specimens

shape occlusal  axis

. . tment lusal lusal
thickness thickness abutment —occlusal occlusa

axis angle shape angle

Code (mm) (mm)
CON 1 1 6 flat -
516F 05 1 6 flat -
526F 05 2 6 flat -
516F45 05 1 6 flat 45
516FR 0.5 1 6 flat round
516C 05 1 6 concave @ -
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Fig. 2. Schematic diagram of the compression test set—
up on UTM
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Fig. 3. Parts of the mesh specimens model Boundary
condition
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, 516F45 T+ 768.94 +
57.4 N, 516FR w-& 788.58 + 100.3 N, 516C AJ#H7
2 1,102.84 + 136.9 No.2 =4 =3It (Table 3, Fig. 4)
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Table 3. Compressive force of specimens

(Unit: N)
Specimens Compressive Force
CON 518.83 *+ 61.3
516F 63224 + 275'
526F 508.03 = 17.8
516F45 76894 + 574"
516FR 78858 + 100.3""
516C 1,102.84 + 136.9"""

Each value represents the mean * SD.
The Values with different superscripts(T, ¥) in the same column are
significantly different (p{0.05, Tukey's method).
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Table 4. Maximum von Mises stress of specimens

(Unit: N)
Specimens Coping Fixture

CON 20.33 8.00

516F 23.33 9.00

526F 22.06 7.41
516F45 65.79 11.53

516FR 51.56 11.08

516C 18.04 8.68

Al
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Fig. 5. Distribution of VMS of all specimen for 500 N
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