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Fracture strength of the IPS Empress crown :The effect of incisal

reduction and axial inclination on upper central incisor

Song, Byung-Kwen, D.D.S., M.S.D., Hae-Hyoung Lee, D.D.S,, Ph.D.*, Jin-Keun Dong, D.D.S., M.S.D., Ph.D
Dept. of Prosthodontics and Dept. of Dental Biomaterials’, School of Dentistry, Wonkwang University

The purpose of this study was to compare the fracture strength of the IPS Empress ceramic crown according to the
incisal depth(2.0mm, 2.5mm, 3.0mm) and axial inclination(4°, 8°, 12°) of the upper central incisor. After 10 metal dies were
made for each group, the IPS Empress ceramic crowns were fabricated and each crown was cemented on each metal die
with resin cement. The cemented crowns mounted on the testing jig were inclined 30 degrees and a universal testing
machine was used to measure the fracture strength.

The results were :

1. The fracture strength of the ceramic crown with 2.5mm depth and 8° inclination was the highest(965N). Crowns of
2.0mm depth and 4° inclination had the lowest strength(713N).
There were no significant differences of the fracture strength by axial inclination in same incisal depth group.

2. The fracture mode of the crowns was similar. Most of fracture lines began at the loading area and extended through
proximal surface perpendicular to the margin irrespective of incisal depth. There had correlation between fracture
strength and fractured surface area.
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Table 1. Mean fracture strength and standard devi—
ation according to the incisal reduction and

axial inclination (Unit : Newton)
Incisal reduction Axial inclination =~ Mean SD
2.5mm 8° 965 191
3.0mm 12° 913 155
3.0mm 4° 853 108
2.5mm 12° 833 140
2.5mm 4° 794 131
2.0mm 8° 791 204
3.0mm 8° 733 91
2.0mm 12° 722 207
2.0mm 4° 714 122

Vertical lines connected values are not statistically different at
p<0.05 level (Fisher's PLSD test).
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Table 2. Analysis of variance of fracture strength affected by axial inclination and incisal reduction

Degree of freedom  Sum of squares Mean square F P
Axial inclination 2 30557.180 15278.590 031 5349
Incisial reduction 2 234011.905 117005.952 4.830 0105
Axial inclination x Incisal reduction 4 302065.800 75516.450 3.118 0196
Residual 78 1889412.772 24223.241
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Fig. 1. Fracture strength of IPS Empress crown
according to the incisal reduction and axial

inclination.
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Fig 2. SEM photograph of fractured surface of the IPS Empress crown

a: die side
b: fractured ceramic side
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