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Fig. 1. a. group 1, b. group 2, ¢. group 3, d. group 4
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Fig. 2. Loading test on the Instron machine.
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2 Table [, T JeRlTh A=A A ge]
apol7} ol U= Re FAATH N BA FX%
123

2717942 600 - 800NUI9] z+& 7Mlx ¢zt
Ao Ao HdFae 1794 1603N, 2704
1355N, 3794 1128N, 479l 970N°elit}. z+
oM HAFE Fig. 3, 49 Yehliith. SA=
SPSS Z2I% & o]&d]4 one-way ANOVAZ

Table . Strength at initial crack (in Newton)
group 1  group2  group3  groupd

1 453 877 603 581
2 907 593 861 669
3 796 868 720 524
4 943 568 811 645
5 740 848 419 740
6 664 1003 604 730
7 618 980 1003 821
8 851 916 591 740
9 953 530 645 611

10 968 846 507 807
11 968 953 514 767
12 877 686 601 693
13 834 1019 855 507
14 1014 584 483 645
15 517 811 682 537

Aletdn, AFEAFL 0.05% FAFTAA
Sheffe s testE Al&YatAtHTable 1I).

27|99 1, 2F0] 3, 4R Ao e ¥
olt}h. vt EAHA AL AAHp(0.05).
A 2l 27| gelle 23] A e
HeBol o AA FA8ste A 2ot SN
£ 129 4702 245 A gho] Yolx|e ¢
& HAAT 347 Alojddle BATA st <
2] F*H(p<0.05).

FEEATO] FS Lol IFHAANE &

Table [. Strength at catastrophic fracture
(in Newton)

group 1 group2 group3  groupd

1818 2123 1211 943
1368 1495 1363 1030
1733 1331 1495 922
1444 1493 1262 841
1571 1209 662 909
1470 1505 1041 986
1530 1189 1931 1176
1758 1186 1142 922
9 1696 1203 963 919
10 1946 1434 1088 1047
11 1576 1485 1037 1068
12 1668 1338 919 905
13 1331 1647 1034 635
14 1515 1236 1034 841
15 1596 1216 1034 1064
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Fig. 3. Mean strength at initial crack.

Fig. 4. Mean strength at catastrophic fracture.



Table II. Statistical analysis (one-way ANOVA, Sheffe)

a. Initial crack

Subset for alpha=0.05

Design N T
3 15 660
4 15 668
2 15 805
1 15 807
Significance(P) 0.091

Fig. 5. Appearance of fractured crowns.
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b. Catastrophic fracture

Subset for alpha=0.05

Design N 1 5 3
4 14 970
3 13 1128
2 14 1355
1 15 1603
Significance(P) 0.060 1.000 1.000
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ABSTRACT

A STUDY ON FRACTURE STRENGTH OF COLLARLESS METAL
CERAMIC CROWN WITH DIFFERENT METAL COPING DESIGN

Jong-Wook Yun, D.D.S., Jae-Ho Yang, D.D.S., M.S.D.,Ph.D., Ik-Tae Chang, D.D.S., M.S.D., Ph.D.,
Sun-Hyung Lee, D.D.S., M.S.D., Ph.D., Hun-Young Chung, D.D.S., M.S.D., Ph.D.

Department of Prosthodontics, College of Dentistry, Seoul National Untversity

The metal ceramic crown is currently the most popular complete veneer restoration in dentistry,
but in many cases, the metal cervical collar at the facial margin is unesthetic and unacceptable.
Facial porcelain margin has been used in place of it. But this dose not solve the problems, such
as dark gingival discoloration and cervical opaque reflection of porcelain veneer.

Recently, metal copings which were designed to terminate its labio—cervical end on the axial walls
coronal to the shoulder have been clinically used to solve the esthetic problem of metal ceramic
crown. But in this design, porcelain veneer of labio-cervical area which is not supported by met-
al may not be able to resist the stress during cementation and mastication. The purpose of this
study was to evaluate fracture strength and fractured appearance of crowns according to different
coping designs. A resin maxillary left central incisor analogue was prepared for a metal ceram-
ic crown, and metal dies were made with duplication mold. Metal copings were made and assigned
to one of four groups based on facial framework designs: group 1, coping with 0.5mm metal col-
lar; group 2, metal extended to the shoulder; group 3, metal extended to 1mm coronal to the shoul-
der; group 4, metal extended to 2mm coronal to the shoulder. Copings and crowns were
adjusted to be same size and thickness, and cemented to metal dies with zinc phosphate cement
by finger pressure. Fracture strength was measured with Instron Universal Testing Machine. Metal
dies were anchored in Three-way-vice at 3mm below finish line and at 130 ° inclined to the long
axis of the crown. Load was directed lingually at 2mm below midincisal edge. Load value at ini-
tial crack and at catastrophic fracture was recorded.

The results obtained were as follows:

1. Fracture strength values at initial crack were higher in groups 1, 2 than in groups 3, 4 but this
difference was not statistically significant(P¢0.05).

2. Conventional metal collared crown had greater catastrophic fracture strength than any oth-
er collarless crowns.

3. The greater the labial metal coping reduction, the lower the catastrophic fracture strength of
crowns but when more than 1mm of labial metal reduction was done, the difference in strengths
was not statistically significant(p{0.05).

4. The strongest collarless coping design was group 2.

Key words : Collarless metal ceramic crown, Fracture strength
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