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Fig. 2. Diagram of split cast mold for outer crowns.



Table 1. Summary of experimental groups and conditions

Liquid condition Group Liquid/powder ratio{m!/g) Liner thickness
Decreased DS 15.3/100 single layer
DD 15.3/100 double layers
Standard 8S 17.0/100 single layer
SD 17.0/100 double layers
Increased IS 18.7/100 single layer
D 18.7/100 double layers
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Table 2. Measurements of marginal discrepancy of castings at different investing conditions(mm)

Points of Specimens
Group easurement 1 2 3 4 5 6

[ 0.021 -0.124 -0.059 -0.155 0.038 -0.129

i -0.075 -0.144 -0.249 -0.230 0.086 -0.129

DS il -0.060 -0.176 -0.149 -0.251 0.028 -0.155
v -0.050 -0.226 -0.117 -0.155 0.140 -0.149

mean -0.041 -0.168 -0.144 -0.198 0.073 -0.141

I -0.063 0.085 0.025 0.024 -0.044 0.022

1 0.009 0.019 -0.039 -0.039 -0.057 0.018

DD il 0.015 0.016 -0.049 -0.049 -0.024 0.021
v -0.057 0.059 -0.064 0.044 -0.037 0.024

mean -0.024 0.045 -0.032 -0.005 -0.041 0.021

I - -0.131 0.101 -0.111 -0.331 -0.308 -0.181

I -0.156 0.045 -0.192 -0.200 -0.266 -0.190

SS il -0.141 0.069 -0.194 -0.222 -0.118 -0.311
v -0.132 0.112 -0.166 -0.264 -0.259 -0.210

mean -0.140 0.082 -0.166 -0.254 -0.238 -0.223

| -0.108 -0.087 -0.107 -0.053 -0.078 0.046

I 0.001 -0.064 -0.070 -0.079 -0.151 0.048

SD I -0.100 -0.067 -0.070 -0.072 -0.166 0.005
I\ -0.155 -0.051 -0.059 -0.081 -0.136 0.036

mean -0.091 -0.067 -0.077 -0.071 -0.133 0.034

| -0.280 -0.236 -0.239 -0.310 -0.239 -0.186

I -0.194 -0.223 -0.266 -0.294 -0.294 -0.154

1S il -0.207 -0.149 -0.294 -0.236 -0.266 -0.128
v -0.296 -0.190 -0.317 -0.353 -0.313 -0.186

mean -0.244 -0.200 -0.279 -0.298 -0.278 -0.164

| -0.139 -0.066 -0.029 -0.067 -0.070 -0.174

I -0.151 -0.054 -0.081 -0.129 -0.058 -0.073

D I -0.166 0.018 -0.054 -0.067 -0.078 -0.035
I\ -0.158 -0.104 -0.084 -0.067 -0.044 -0.127

mean -0.154 -0.052 -0.062 -0.083 -0.063 -0.102

(=) values mean the short margin of outer crown, and (+) values the overhanging margin.

Table 3. Means and standard deviations of mar-
ginal discrepancy of castings at different
investing conditions(mm)

Group Mean SD
DS 0.129 0.056
DD 0.038 0.009
SS 0.184 0.066
SD 0.079 0.033
IS 0.244 0.053
D 0.087 0.036
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Table 4. Two-way ANOVA for marginal discrepancy of castings at different investing conditions

Source Sum of squares DF Mean squares F P
Liner thickness 0.125 1 0.125 58.742 0.000
L/P ratio 0.041 2 0.020 9.634 0.001
Interaction 0.007 2 0.003 1.649 0.209
Error 0.064 30 0.002

Table 5. Measurements of marginal discrepancy of castings using different pattern materials(mm)

Group Points of Specimens
measurement 1 2 3 4 5 6
I -0.063 0.085 0.025 0.024 -0.044 0.022
I 0.009 0.019 -0.039 -0.039 -0.057 0.018
Plastic foil Ii 0.015 0.016 -0.049 -0.049 -0.024 0.021
Il -0.057 0.059 -0.064 0.044 -0.037 0.024
mean -0.024 0.045 -0.032 -0.005 -0.041 0.021
I 0.041 0.058 0.046 0.0%4 0.100 0.064
I 0.066 0.080 0.026 0.086 0.041 0.096
Casting Wax i 0.027 0.047 0.033 0.096 0.113 0.094
v 0.000 0.023 0.047 0.076 0.123 0.111
mean 0.034 0.052 0.038 0.088 0.094 0.091
I 0.154 -0.027 0.094 0.017 0.027 0.060
I 0.132 -0.023 0.076 -0.031 -0.030 0.036
Pattern resin ~ [I 0.000 -0.039 0.185 -0.027 0.017 0.046
v 0.059 -0.028 0.179 0.009 -0.024 0.075
mean 0.086 -0.029 0.134 -0.008 -0.003 0.054
(-} values mean the short margin of outer crown, and (+) values the overhanging margin.
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Table 6. Means and standard deviations of mar-
ginal discrepancy of castings using dif-
ferent pattern materials(mm)

Group Mean SD
Plastic foil 0.038 0.009
Casting wax 0.066 10.028
Pattern resin 0.058 0.044

There were no significant differences in marginal dis-
crepancy among pattern materials at P=0.05:
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Table 7. Means and standard deviations of reten-
tion forces of castings using different pat-
tern materials(kg)

Pattern materials Mean  SD Dungan*
grouping
Plastic foil 0.82 0.06 A
Casting wax 1.64 0.45 B
Pattern resin 1.11 0.55 A

* Groups with the same letters are not signifi-
cantly different at P=0.05.
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ABSTRACT

MARGINAL DISCREPANCY AND RETENTION FORCE OF CONICAL
TELESCOPE OUTER CROWN WITH CO-CR-TI ALLOY.

Hi-Chan Jung, Chang-Mo Jeong, Young-Chan Jeon, Jang-Seop Lim

Department of Prosthodontics, College of Dentistry, Pusan National University

The purpose of this study was to investigate the effects of investing conditions on the marginal
discrepancy of conical telescope outer crown with Co-Cr-Ti alloy(Dentitan) and to compare the
marginal discrepancy and the retention force of outer crowns using different pattern materials(plastic
foil, casting wax, pattern resin).

To evaluate the effects of investing conditions on the marginal discrepancy, patterns with plas-
tic foil were invested under three different liquid/powder ratio conditions using phosphate bond-
ed investment(Univest-nonprecious): standard, 10% decreased and 10% increased. At each lig-
uid/powder ratio condition, metal ring was lined with single or double layers of ceramic ring lin-
er.

The marginal discrepancy of outer crown at different investing conditions was measured by x
100 compact measuring microscope(STM5, Olympus, Japan).

For measurement of the marginal discrepancy and the retention force of outer crown using dif-
ferent pattern materials, the investing condition of 10% decreased liquid/powder ratio and dou-
ble layers of ring liner was selected because this investing condition resulted in the best fit of out-
er crown.

Marginal discrepancy was measured in the same way above and retention force on universal test-
ing machine.

Under the conditions of this study, the following conclusions were drawn:

1. The thickness of ring liner had more influence on the marginal discrepancy of outer crown than
the liquid/powder ratio, and the acceptable marginal fitness could not be expected at the invest-
ing condition directed by investment manufacturer.

2. There were no differences in the marginal discrepancy of outer crown among three different pat-
tern materials(P)0.05).

3. Casting wax showed the greatest retention force(1640g) of outer crown, followed by pattern
resin(1110g), plastic foil(820g). However, there was no significant difference between plastic
foil and pattern resin(P)0.05).

4. Plastic foil showed the least variation in marginal discrepancy and retention force.
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