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Table 1. Mean fracture strength and result of Weibull analysis according to the occlusal depth and axi-

al inclination Unit : Newton
Axial inclination(*) occlusal depth(mm) Mean SD m-value %
4 1.5 1091.1 284.6 3.70 1210
2.0 12954 330.6 3.59 1440
2.5 1763.4 426.5 3.94 1945
8 1.5 1170.2 251.1 461 1478
2.0 11364 119.5 9.23 1193
2.5 1658.3 628.2 2.61 1905
12 1.5 1130.2 248.7 4.47 1237
2.0 1463.9 522.6 2.61 1664
2.5 17894 337.6 5.10 1943
m . Weibull modulus 0y : Characteristic Strength(N)
Table I. Analysis of variance of fracture strength affected by taper and thickness
Degrees of freedom Sum of squares Mean Square F P
Taper 2 293174.642 146587.321 1.020 .365
Thickness 2 5884848.087 2942424.043 20.482 .000
Taper X thickness 4 370681.804 92670.451 .645 632
Residual 81 11636479.899
EEE & Ao| & HolA| YghtH(Table I, Fig. 3) 5
AgHes agw w7t 2L YT DM
W ZAAbed] oE A7 Ee] 2o & HolA] g s
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Fracture strength (Newton)

Axial inclination

Fig. 2. Fracture strength according to the occlusal
depth and axial inclination.
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Fig. 3. Weibull plots of mean fracture strength accord-
ing to the occlussal depth and axial inclination.

Table II. Fracture mode of Empress crown according to the occlusal depth and axial inclination
N : number of crown

Occlusal depth and Fracture mode
Axial inclination(") buccal cusp only(N) buccal half(N) all of crown(N)
1.5 mm 4 6 4
g 5 5
12° 4 6
2.0 mm & 3 7
g 3 6 1
12° 2 5 3
2.5 mm 4 2 8
g 2 7 1
12° 2 8
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ABSTRACT

FRACTURE STRENGTH OF THE IPS EMPRESS CROWN : THE
- EFFECT OF OCCLUSAL DEPTH AND AXIAL INCLINATION
ON LOWER FIRST MOLAR

Sung-Hoon Kim, D.D.S., M.S.D,, Jin-Han Lee, D.D.S., Yu-Lee Kim, D.D.S., M.S.D,,
Jin-Keun Dong, D.D.S., M.S.D., Ph.D.

Department of Prosthodontics, College of Dentistry, Wonkwang University

The purpose of this study was to compare the fracture strength of the

IPS Empress ceramic crown according to the occlusal depth (1.5mm, 2.0mm, 2.5m) and axial incli-
nation (4°, 8, 12°) of the lower First Molar.

After 10 metal dies were made for each group, the IPS Empress ceramic crowns were fabricated
and cemented with resin cement(Bistite resin cement, Tokuyama Soda Co. LTD., Japan). The
cemented crowns were mounted on the testing jig with inclination of 30 degrees and the universal
testing machine(Zwick Z020, Zwick, Germany)was used to measure the fracture strength.

The results of this study were as follows :

1. The fracture strength of the ceramic crown with 2.5mm depth and 12° inclination was the high-
est (1789 N). Crowns of 1.5mm depth and 4’ inclination had the lowest strength (1091 N).

2. There were no significant differences in the fracture strength by axial inclination of the same
occlusal depth group.

3. Most fracture lines began at the loading area and extended through proximal surface perpendicular
to the margin, irrespective of occlusal depth. Size of fragment was affected by the amount of
occlusal reduction.

Key words : Axial inclination, Fracture strength, IPS Empress Crown, Occlusal depth
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