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A9 2 ATANHLINLIIARTINY BIUNUIANTTIEN BeEdaluN1IaAasil

Table 2 Biaxial flexural strength of two ceramic materials obtained in the study

Biaxial flexural strength (MPa)

In-Ceram : Vitadur alpha IPS Empress 2 : IPS Eris
sample group 1 group 2 group 3 group 4 group 5| group 6 group 7 group 8 group 9 group 10
1 495.95 343.47 325.49 256.53 55.51 270.63 219.54 232.50 236.90 75.66
2 466.05 290.48 297.34 266.32 53.84 333.49 237.03 271.47 243.82 68.57
3 479.53 368.32 305.50 260.00 65.07 270.14 209.45 271.50 258.28 58.36
4 354.89 347.03 295.41 270.45 79.24 334.63 230.79 247.47 219.56 69.70
5 418.71 321.12 303.82 241.75 43.77 337.42 218.79 231.42 204.99 75.95
6 345.34 351.24 286.95 286.74 43.24 215.81 252.34 272.95 251.29 68.96
7 453.32 320.05 290.56 270.59 61.52 314.16 292.16 263.23 206.27 73.06
8 515.02 340.59 269.92 250.56 56.88 234.61 283.34 295.01 258.93 62.91
9 477.21 348.93 280.88 258.56 56.45 316.70 266.84 291.78 194.26 65.82
10 324.53 357.79 288.43 237.91 50.39 255.51 253.10 290.00 191.64 66.58
Mean 433.06 338.90 294.43 259.94 56.59 288.31 246.34 266.73 226.59 68.56
Standard 68.37 22.56 15.19 14.53 10.54 44.64 28.16 23.22 26.37 5.52
deviation
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Fig. 3 Mean and standard deviation of biaxial flexural strength of In-Ceram analyzed by one-way ANOVA
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Fig. 4 Mean and standard deviation of biaxial flexural strength of IPS Empress 2 analyzed by one-way ANOVA
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Fig. 5 Comparison of biaxial flexural strength of In-Ceram and IPS Empress 2 at different core:veneer ratios
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Fig. 6 Groups of biaxial flexural strength of In-Ceram and IPS Empress 2 analyzed by two-way ANOVA
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Scanning electron micrographs showed the fracture surface at bonding interface (a) specimen of IPS
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In-Ceram and vitadur alpha : delamination of core and veneer (arrow) was observed.
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Abstract

Objective To investigate the strength of two all ceramic systems; In-Ceram and IPS Empress 2 at

different thicknesses of core and veneer ratio by means of biaxial flexural strength (BFS).

Material and methods Fifty disc samples of each all ceramic system, 15 mm. in diameter and
1.2 mm. in thickness, were fabricated following manufacturer’s recommendations. The samples
were divided into five groups (n=10 each) depending on different core and veneer thickness ratio
1:0, 2:1, 1:1, 1:2 and 0:1, respectively. All samples were subjected to BFS testing following

ISO 6872(1995) on the universal testing machine with crosshead speed of 1.0 mm/min.

Results The means + standard deviation of BFS of In-Ceram in group 1 - 5 were 433.1 + 68.4,
338.9 + 22.6, 294.4 + 15.2, 259.9 + 14.5 and 56.6 + 10.5 MPa, respectively. For IPS Empress 2 in
group 6 - 10 were 288.3 + 44.6, 246.3 + 28.2, 266.73 + 23.22, 226.6 + 2.4 and 68.6 + 5.5 MPa,
respectively. ANOVA and Tamhane’s test revealed that the BFS of In-Ceram alone was significantly
higher than In-Ceram combined with veneer porcelain as well as the decreasing of BFS when the
thickness of core was decreased respectively (p<0.05). For IPS Empress 2, the BFS of IPS Empress 2
alone was not significantly different from IPS Empress 2 combined with veneer porcelain with any

core to veneer ratio as well as the BFS among the group combined with veneer porcelain (p>0.05).

Conclusion The core and veneer thickness ratio affects the BFS of In-Ceram but not for that of

IPS Empress 2.
(CU Dent J. 2007;30:141-56)

Keyword : all ceramic, biaxial flexural strength; core; In-Ceram, IPS Empress 2, veneer porcelain






