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Fig. 1. Comparison of fracture load between all

groups.

Table I. Static fracture load of all groups with and without cyclic loading (N)

Without cyclic loading

With cyclic loading

Group Mean=+SD Max. Min. Mean=+SD Max. Min.
1.0(P) 1956.9+334.3 2403.0 1428.8 1852.7+362.2 2444 1 1439.6
1.5(P) 2856.24+398.7 3521.1 2316.7 3658.0+494.5 4178.7 2844.0
0.5(7) 635.8+23.6" 669.0 605.1 492.8+27.0 520.4 449.8
0.8(7) 1439.9+£133.2*  1569.0 1288.7 1251.8+147.7 1370.0 980.0
1.1(Z) 3280.3+157.2"  3471.2 2990.0 2919.1+132.2 3118.4 2741.1

* Data from the previous study
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Table II. Results of one-way ANOVA

Loac.h'ng Source Sum of squares df Mean square Fvalue P value
condition
Without cyclic Between groups 34919133.12 4 8729783.279 163.534 .000
loading Within groups 1654847.171 31 53382.167
Total 36573980.29 35
With cyclic Between groups 38645186.33 4 9661296.582 116.202 .000
loading Within groups 2078551.825 25 83142.073
Total 40723738.15 29

Table III. Statistical comparisons of all groups

with and without cyclic loading

(Tukey test at P=.05)

Loading condition

Comparison Without With
cyclic loading  cyclic loading
1.0(P)-1.5(P) .000 .000
1.0(P)-0.5(Z) .000 .000
1.0(P)-0.8(Z) .002 011
1.0(P)-1.1(Z) .000 .000
1.5(P)-0.5(Z) .000 .000
1.5(P)-0.8(Z) .000 .000
1.5(P)-1.1(Z) .015 .001
0.5(2)-0.8(Z) .000 .001
0.5(Z)-1.1(Z) .000 .000
0.8(2)-1.1(Z) .000 .000

Fig. 2. Spherical indentation on the surface of the
metal-ceramic crown sample after cyclic loading.
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Table IV. Statistical comparisons between each
groups fracture load before and after cyclic load-
ing (paired t-test at P=.05)

Group cyclic loaded vs unloaded
1.0(P) 0.616
1.5(P) 0.011
0.5(Z) 0.000
0.8(2) 0.028
1.1(7) 0.001
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ABSTRACT

FRACTURE STRENGTH OF ZIRCONIA MONOLITHIC CROWNS
AND METAL-CERAMIC CROWNS AFTER CYCLIC LOADING
AND THERMOCYCLING

Sang-Min Lee, D.D.S., M.S.D., Hee-Chan Jeong, D.D.S., M.S.D.,
Young-Chan Jeon, D.D.S., M.S.D., Ph.D.

Department of Prosthodontics, College of Dentistry, Pusan National University

Purpose: The purpose of this study was to compare the fracture strength of the zirco-
nia monolithic all-ceramic crowns according to the thickness (0.5mm, 0.8mm, 1.1mm) and
metal-ceramic crowns (1.0mm, 1.5mm)

Material and method: Twelve crowns for each of 3 zirconia crown groups were fabricated
using CAD/CAM system (Kavo, Germany) and twelve crowns for each of 2 metal-ceram-
ic crown groups were made by the conventional method. All crowns were luted to the met-
al dies using resin cement. Half of the specimens were exposed to thermocycling (5-55C,
1 Hz) and cyclic loading (300,000 cycles, 50N). Subsequently, all crowns were mounted on
the testing jig in a universal testing machine. The load was directed at the center of crown
with perpendicular to the long axis of each specimen until catastrophic failure occurred. Analysis
of variance and Tukey multiple comparison test (P{.05) were used for statistical analysis
of all groups, and paired t-test (P{.05) was followed for statistical comparison between each
groups fracture load before and after cyclic loading.

Results:

1. The fracture strength of the zirconia monolithic crowns and the metal-ceramic crown

increased as thickness increased (P<.05).

2. The cyclic loading and thermocycling significantly decreased the fracture strength of the

zirconia monolithic crowns (P<.05).

3. The standard deviation of fracture strength of the zirconia monolithic crowns was very

low.

Conclusion: The fracture strength of the zirconia monolithic crowns for the posterior area
tends to be higher with thickness increased and 0.8mm or over in thickness is recommended
to have similar or over the fracture strength of metal-ceramic crowns.

Key words : Zirconia, Monolithic, All-ceramic crown, Metal-ceramic crown, Fracture strength
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