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Different thickness ratios of core to veneer influence the flexural strength of bilayered zirconia

ceramic
Shi Hai-lan, Hu Shu-hai, Zhang Lei, Ren Xiang, Zuo En-jun

Abstract

BACKGROUND: Zirconia ceramic has superior strength and toughness to traditional feldspar porcelain and alumina ceramic;
however, the flexural strength relates to the thickness ratio of core to veneer.

OBJECTIVE: To evaluate the effect of different core: veneer thickness ratios to veneer on the flexural strength and failure mode
of bilayered dental ceramic sheet specimens.

METHODS: Zirconia ceramic blocks (15 mmx5.0 mm) after sintering were cut into 30 sheets with low speed saw according to the
following thickness: 0.5 mm, 0.8 mm, 1.0 mm, 1.2 mm, 1.5 mm and 2.0 mm. After veneering porcelain was fired, all bilayered
ceramic sheets and simple zirconia sheets had same specimen thickness of 2.0 mm and equally divided into six groups of five
each according to core: veneer thickness ratio: A group (1:3), B group (2:3), C group (1:1), D group (3:2), E group (3:1) and F
group of simple zirconia as control. All specimens were mounted in a custom-made jig (span: 12 mm) and subjected to a 3-point
flexural testing in a universal testing machine. Recorded maximum load (N) of each specimen and calculated flexural strength
(MPa).

RESULTS AND CONCLUSION: Mean flexural strength (MPa) of 6 groups were as follows: A group (522.17+41.11), B group
(664.00+68.44), C group (695.06+31.16), D group (794.10+46.11), E group (843.20+38.22) and F group (926.89+44.46). The
strength of bilayered ceramic specimens was smaller than simple zirconia ceramic. There was statistically significant difference
between any two of six groups except B and C, D and E. The number of fracture fragments in A and B groups was higher than
that in the other groups, and most of specimens presented with delaminations in A and B groups and no in the others. Different
core: veneer thickness ratios could significantly influence the flexural strength and failure mode of bilayered zirconia and
veneering porcelain materials, and flexural strength could be enhanced with the increase of core:veneer thickness ratio.
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Figure 1 Schematic diagram of 3-point flexural test of
zirconia ceramic
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Table 1 Flexural strength of bilayered dental ceramic
(xts, n=5, MPa)

Group

(core: veneer thickness ratio) ARSI

1:3 522.17+41.11
2:3 664.00+£68.44
1:1 695.06+31.16
3:2 794.10+46.11
3:1 843.20+£38.22
Control 926.89+44.46

There was no significant difference between 1:1 and 2:3 group, 3:2 and
3:1 group (P > 0.05), the differences between other groups were
significant (P < 0.05)
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P.O. Box 1200, Shenyang 110004  cn.zglckf.com



T, R B 7S AT R /7% XS S s XU 5 1Y i S HY M

@'27:2 wuicrrrong

2.2 SR REFEAE R BACEE 1 Tt EALK 49 A
Res R MWAR2.

3 it

2 HEIPAN [ 5 PR R I 2 i A B B A G W A

Table 2 Fracture modes of bilayered dental ceramic specimens

Specimen 2/3/4/more than 4 fragment

Group o
delaminations fractures
1:3 4 0/2/1/2
2:3 2 0/2/1/2
1:1 0 4/0/1/0
3:2 0 4/1/0/0
3:1 0 5/0/0/0
Control 0 4/1/0/0
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a: 1:3 group specimen delamination

b: 1:1 group two-fragment fracture

c: 2:3 group four-fragment fracture

d: 1:3 group more than four-fragment fracture

Figure 2 Delamination and fracture condition of
bilayered dental ceramic specimens
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