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A STUDY OF MARGINAL FITNESS ON
METAL-CERAMIC RESTORATION

Ki Hwan Kim, D.D.S., M.S.D., Ph.D.

Department of Prosthodontics, College of Den tistry, Yonsei University.

The purpose of this study was to evaluate the fit of metal-ceramic crowns. Experimental
groups were divided as follows: metal copings as group I, metal-ceramic crowns as group II, collar-

less metal-ceramic crowns using margin porcelain as group III and collarless metal-ceramic crowns

using platinum foil as group IV.

Twenty-four crowns were made on epoxy resin dies and their marginal adaptation on each

die was compared.

Specimens were mounted on a metalogical microscope and photographed. Marginal dis-

crepancies were measured on photographs.

The following results were obtained;

The degree of marginal fitness were, from greatest to least, group I, II, IV and III respectively.

In all metal copings the distortion of cervical margin was shown after the porcelain was fired.
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3. The marginal fitness of collarless metal-ceramic crowns were the most inferior,
4

In group III and IV, there was no significant difference in marginal fitness.
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Table 1. Groups of experimental specimens

Group Number Type
I 6 Metal coping
II 6 Metal-ceramic crown
11 6 Collatless metal-ceramic crown using margin porcelain
v 6 Collarless metal-ceramic crown using platinum foil

Fig. 1. Epoxy resin master die

Fig. 2. Epoxy resin dies
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Fig. 3.  Metal copings seated on epoxy resin dies



Table 2. Firing schedule for porcelain-fused-to-gold porcelain (ceramco)

Firing step Temperature Temperature increase Vacuum or air

Degassing Casting

Fired 1200 to 1860°F 75°F /min. 28 inches vacuum
Hold 1860°F — 10 min. 28 inches vacuum
Paint-O-Pake
Fired 1200 to 1720°F 75°F /min. 28 inches vacuum
1720 to 1860°F 75°F [min. : Air

Body and incisal porcelain
Fired 1200 to 1700°F 75°F min. 28 inches vacuum
1700 to 1800°F 75°F /min. Air

Glaze and stain
Fired 1200 to 1800°F 75°F /min. Air

Table 3. Firing schedule for margin porcelain

Firing step Temperature Temperature increase Vacuum or air

Degassing Casting

Fired 1200 to 1796°F 100°F /min. 28 inches vacuum

Hold 1796°F (5~10 min.) 100°F/min. 28 inches vacuum
Opaque

Fired 1200 to 1796°F 100°F/min. 28 inches vacuum

Margin porcelain
Fired 1200 to 1796°F 100°F/min. 28 inches vacuum

Body and incisal porcelain

Fired 1200 to 1760°F 100°F/min. 28 inches vacuum
Self-glazing
Fired 1200 to 1725°F 100°F/min. Air

Margin porcelain correction powder
Fired 1200 to 1652°F ~ 100°F/min, Air
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Fig. 5. Labial margin of metal coping
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Fig. 6. Labial margin of metal-ceramic crown.

Fig. 7. Labial margin of collarless metal ceramic
crown using margin porcelain.

Fig. 8. Labial margin of collarless metal-ceramlc
crown using platinum foil,
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Table 4. Marginal fitness of ceramo-metal crowns (unit: u)
I ’ I I v
Spectmen Mean S.E Mean S.E Mean S.E Mean S.E

1 25.33 2.11 25.00 2.29 41.67 4.22 44,17  3.27

2 15.83 1.72 32,50 1.12 32.50 4.96 34.67 4.22

3 17.17  2.71 32.50 2.50 45.00 2.24 32.17 3.66

4 2650 0.67 29.50 2.63 39.17 6.51 45.00 3.42

5 25.00 2.24 25.83 2.01 46.67 3.33 40.83 5.54

6 18.33 1.05 28.33  3.07 39.17 2.39 39.17 1.54

Mean 21.36 1.94 28.94 1.31 40.70 2.06 39.34  2.09
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