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[Abstract]

Purpose: This study was investigated the effect of multi-layer zirconia block type and design location on the mechanical
properties of zirconia copings.

Methods: Three kinds of multi-layered zirconia blocks (Snow princess multi layered block, Multi cherry, Dental zirconia
pre-shaded blank) were used to identify the effects of the kinds of multi-layered zirconia blocks, design locations on
mechanical characteristics of zirconia copings. 150 Zirconia copings were fabricated and fracture strength, hardness and
microstructure were compared and evaluated.

Results: Dental zirconia pre-shaded blank(2,256.9N) had the highest fracture strength of zirconia copings on all the
design locations, and it was followed by Snow princess multi layered block(2,107.5N) and Multi cherry(917.0N). Snow
princess multi layered block(1,949.7Hv) had the highest hardness of zirconia copings on all the design locations, and it was
followed by Dental zirconia pre-shaded blank(1,671.7Hv) and Multi cherry(1,383.7Hv). The cervical layer had the highest
fracture strength and hardness of zirconia copings in all the blocks, and it was followed by the cervical+gradation layer, the
enamel layer, the enamel+gradation layer, and the gradation layer.

Conclusion: It was found that the fracture strength and hardness were different according to the kinds of multilayer

zirconia block and design location, and it was confirmed that it is lower than the fracture strength of white zirconia.
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Figure 1. Metal die.
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Table 1. Materials used in this study

iz .Of Product Name Manufacturer Code N
Material
M1 10
M2 10
Snow princess DK mungyo, M3 10
multi layered block Korea
M4 10
M5 10
D1 10
D2 10
Multi—layered ) Dmax,
zirconia block Multi cherry Korea D3 10
D4 10
D5 10
Ut 10
U2 10
Dental zirconia Upcera, U3 10
pre—shaded blank China
ua 10
Uus 10

* Position of crown in the block : cervical layer=1,
cervicaHgradation layer=2, gradation layer=3, enameHgradation

layer=4, enamel layer=5,
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Figure 2. Design position of zirconia coping.

Figure 3. Cemented zirconia coping
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Table 3. Hardness of multi—layered blocks

Manufacturer Groups Mean = SD (Hv) P
M1 19497 + 355°
M2 18427 + 74.7°

Snow princess

multi layered M3 14957 + 39.4° 0.000

block
M4 1584.3 + 27.1*
M5 1627.7 + 53.5°
D1 1383.7 £ 15.9°
D2 1337.7 + 60.4*°
Multi cherry D3 1174.0 + 57.2° 0.001

D4 1237.7 + 24.0™
D5 1257.7 + 8.6
U1 1671.7 = 25.4°
u2 1585.2 + 51.0°

Dental zirconia

pre—shaded u3 1421.3 £ 19.7° 0.000

blank

ua 14727 £ 13.1°
us 14938 + 27.3°
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Figure 4. Microstructure SEM images of the Snow princess multi layered block specimens (% 5,000).
M1: cervical layer; M2: cervicalHgradation layer; M3: gradation layer; M4: enameH-gradation layer;
M5: enamel layer

Figure 5. Microstructure SEM images of the Multi cherry specimens (x5,000).
D1: cervical layer; D2: cervicalHgradation layer; D3: gradation layer; D4: enameH-gradation layer;
D5: enamel layer.



Figure 6. Microstructure SEM images of the Dental zirconia pre—shaded blank specimens (x5,000).
U1: cervical layer; U2: cervical+gradation layer; U3: gradation layer; U4: enameH-gradation layer;
U5: enamel layer.
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