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1. In-Ceram Spinell : conventional In-Ce-
ram crown with spinel core

2. In-Ceram Alumina . conventional In-
Ceram crown with alumina core

3. Celay In-Ceram Spinell . copy-milled In-
Ceram crown with spinel core

4. Celay In-Ceram Alumina . copy-milled

In-Ceram crown with alumina core
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Fig. 1. Dimensions of master die
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Table 1. Flow chart of the two fabrication technique

Conventional In-Ceram Technique

Copy-milling technique Celay/In-Ceram

* Manufacture of the master model
* Application of die spacer
* Duplication of the dies

* Manufacture of working dies with special

plaster

» Application of the powder slip-alumina,

spinel
* Sintering(10 hours)
« Trimming of the Sintered substructure
* Glass infiltration (4hours)
* Removal of excess glass
* Veneering with aluminous porcelain

* Manufacture of the master model
* Application of die spacer
\
* Modeling of a prototype resin coping as
a pattern .
* Copy-milling of the substructure from an
industrially sintered blank
{
* Trimming of the sintered substructure
* Glass infiltration (40min)
* Removal of excess glass
* Veneering with aluminous porcelain
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Celay In-Ceram® 53 In-Ceram<} o3
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Table 2. Fracture strength value ofr the In-Ceram crowns(N)

tooth number In-Ceram A Celay A In-Ceram S Celay S

1 1065.2 1042.0 640.0 636.9

2 832.2 873.7 613.7 729.5

3 849.2 1074.0 7177 719.5

4 7917 7875 620.6 6782

5 819.2 925.0 708.9 671.9

6 8379 987.5 636.3 705.7

7 871.6 998.7 8479 8784

8 1023.0 1104.0 677.3 648.0

9 809.0 1107.0 584.9 6519

10 862.9 948.7 831.7 743.2

meant SD 876.6+ 92.2 984.5+ 103.67 687.4+ 90.26 706.3+ 70.59
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Table 3. Comparative value of fracture strength(N)

Type N Mean SD Min Max
In-Ceram A 10 876.19 92.2 792 1065
Celay A 10 984.81 103.67 788 1107
In-Ceram S 10 687.90 90.26 585 © 848
Celay S 10 706.32 70.59 637 878

N : number, SD . standard deviation
In-Ceram A : In-Ceram Aumina
Celay A : Celay In-Ceram Alumina

In-Ceram S In-Ceram Spinell
Celay S: Celay In-Ceram Spinell

Table 4. Flexural strength values of all ceramic materials(Mpa) from inclusive studies

Seghi®} Sorenson®  GiodanoG*”  Lehner$} Scharer™ Rizkalla$*  Manufacturer
(3point) (4point) (3point) (3point) (3point)
Vita VMK 66(5) 67(3) 71(6)
Vitadur aluminous corz 91(7) 151(20)
Hi-Ceram 142(19) 182(17) 128(17)
_|Optec 105(11) 167(10)
Dicor 125(19) . 7 114(24)
IPS-Empress 127(18) 65(10) 182(26)
In-Ceram Alumina  446(64) 236(22) 419(62) 484(63) 450
In-Ceram Spinell  378(65) 300
Celay Alumina 500
Celay Spinell 350
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Fig. 7. Comparative value of fracture strength
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— Abstract—

A STUDY ON FRACTURE STRENGTH OF CONVENTIONAL
AND COPY-MILLED IN-CERAM CROWNS

Jung-Won Hwang, Jae-Ho Yang, Sun-Hyung Lee, Hun-Young Chung

Dept. of Prosthodontics, College of Dentistry, Seoul National University

The purpose of this study was to compare the fracture resistance of copy-milled and
conventional In-Ceram crown. Four groups of ten uniform sized all-ceramic crowns were
fabricated. In-Ceram Spinell and In-Ceram Alumina crowns were fabricated as control group,
Celay In-Ceram Spinell and Celay In-Ceram Alumina crowns were fabricated as test group.
All specimen were cemented on stainless steel master die with resin cement, and stored
in 37C water for 1 day prior to loading in Instron testing machine. Using a steel ball
at a crosshead speed of 0.5mm/min, the crowns were loaded at 30° angle until catastrophic
failure occurred.

The results obtained were as follows :

1. With the value of 984.8N+ 103.67N, the strength of Celay In-Ceram Alumina crowns
had a significantly higher fracture strength than conventional In-Ceram Alumina crowns
(876.2N+ 92.20N) (P<0.05).

2. The fracture strength of Celay In-Ceram Spinell crowns(706.3+ 70.59N) was greater
than that of conventional In-Ceram Spinell crowns(687.4+ 90.26N), but there was no
significant difference(P>>0.05). '

3. The In-Ceram Alumina crowns had a significantly higher fracture strength than In-
Ceram Spinell crowns in both methods(P<{0.05).

4. Ther order of fracture strength was as followed :

Celay In-Ceram Alumina, In-Ceram Alumina, Celay In-Ceram Spinell and In-Ceram
Spinell crowns

Key words : In-Ceram, Celay, copy-milling, alumina, spinel, fracture strength
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