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Fig. 1. Dimensions of steel master die
and cast crown (in mm).
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Table 1. Casting mold preparation

Phase(C) Time(min)
20—150 30
150 90
150—250 20
250 90
250—1000 150
1000 60
1000—430 114

siloxane 1’34 (Provil novo®: Heraeus Kulzer,
Germany)2] regular-body® B3 #3232} ¥AY
o= light-bodyE B2 § FEEY Ul AXA
713 QFAE B3 AHY A3 $, F2AE Al
st 90" AHA o2 A E W] TEstn
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Fig. 2. Sprue designs (in mm). (a), single sprue: (b), single sprue with reservoir: (¢), runner bar: (d), dou-
ble sprue.
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Fig. 3. Photomicrograph of marginal area of silicone
impression mold.
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Fig. 4. Measurement diagram of marginal discrepancy
(d) in projected view.

M. o4 AMA 7} AR HTable IV)(p< 0.0001). Table VellA&=
Duncan’ s multiple comparison® 2 Zt A& 73 &
1. HAN S A WAL Haghs Hlwaty 2™ o] F Double
o] A A7} 74 A8k3L, Runner bar 7] 7}
WA oAl 7 AR FEH 23 x| ulg) gekst 7 21 (p€0.05). Reservoir 2 Single T2} ¥
23 Bt 24 Agzel A9 WE g7 oakel BEel O Agtort 413 Holk 01%1
&, ZFEEA, 21 HAag 2 HdgE Table I THp»0.05).
<} Fig. 5ol Vepi At W wdexte) Hagd EFHAE 10.65+
One-way ANOVA 27} Z} A 7f A 34 914 5.82um°]1312™ (Table V1), ZE g3+ 24 =
of e WAl EAMoR foIS BR 4 ddede] AUge wE FaAelN S4E Ha
o]& Ho|x| gke(Table M) (p)0.05), AF Tt Sxte] Haghioh Aokt
AAAQ WA ezt Htgtelle Rod wHat Ao
Table 1. The results of marginal discrepancy of cast crowns measured(um)
Single Reservoir Runner bar Double
Site Min. Min. Min. Min.
3D M sD
Mean SD Masx. Mean SDh Max. Mean Max. ean Mo,
43.00 38.00 45.00 27.00
46.2 10.54 52.40 6.23 ) 43.40 10.75 ’
L5290 1011 4540 4620 65.00 65.00 58.00
46.00 44.00 44.00 29.00
00 74 . 10.2 ) 12. : ) 11.04
2 55.0 5 7100 55.90 6 20.00 57.70 04 74,00 42.40 62.00
39.00 34.00 44.00 32.00
3 52.10 8.82 4860 11.92 63.10 10.90 4440 8.12
72.00 86 65.00 81.00 58.00
37.00 35.00 45.00 36.00
4 700 11, ) 12.89 62.40 15.09 44 4 7.1
567 93 72.00 50.40 2 69.00 85.00 0 J 59.00
Over 37.00 34.00 44.00 27.00
17 . . . . 11.89 ) 43. 9.09 )
Zall 54.1 9.51 7900 50.27 11.58 70.00 58.90 85.00 65 62.00
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Fig. 5. Means and standard deviation of marginal
discrepancy of cast crowns.
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Table ll. Results of one-way ANOVA test of site in each group

Source DF Sum of Squares Mean Square F Value PrF
Site 3 129.875000 43.291667 0.46 0.7134
Single Error 36 3403.900000 94 552778
Corrected Total 39 3533.775000
Site 3 510.675000 170.225000 1.30 0.2906
Reservoir Error 36 4727.300000 131.313889
Corrected Total 39 5237.975000
Site 3 735.800000 245 266667 1.85 0.1559
Runner bar Error 36 4777.800000 132.716667
Corrected Total 39 5513.600000
Site 3 2'7.500000 9.166667 0.10 0.9577
Double Error 36 3199.600000 88.877778

Corrected Total 39 3227.100000

Table V. Results of one-way ANOVA test of each group

Source DF Sum of Squares Mean Square F Value Pr)F
Group 3 4991.55000 1663.85000 14.82 {0.0001
Error 156 17512.45000 112.25929

Corrected Total 159 22504.00000

Table V. Duncan s multiple comparison of each
group {gm)

Table V. The resuits of marginal discrepancy of
wax patterns measured(um)

Group Mean N Dun(.:an .
Grouping
Runner bar  58.90 40 A
Single 5417 40 B
Reservoir 50.27 40 B
Double 43.65 40 C

* Means with the same letter are not significantly
different at p<0.05.
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Site N Mean SD Min. Max.

1 5 1160 585 4.00 20.00
2 5 1180 571 4.00 19.00
3 5 1060 798 4.00 2200
4 5 8.60 2.88 500 12.00
Overall 20 1065 582 4.00 22.00
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Sprue design

Table VI. Number of porosity of cast crowns for
sprue designs evaluated by x-ray examination

Fig. 7. Radiographs of cast crown. (a), representative radiograph of occlusal view: (b), representative radi-
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ABSTRACT

THE EFFECT OF SPRUE DESIGN ON THE MARGINAL
REPRODUCIBILITY OF CAST TITANIUM CROWNS

Jae-Kyoung Park, D.D.S., Chang-Mo Jeong, D.D.S., M.S.D., Ph.D.,
Young-Chan Jeon, D.D.S., M.S.D., Ph.D.

Department of Dentistry, Graduate School, Pusan National University.

There has been a great interest in the use of titanium for fixed and removable prostheses in recent
because of its excellent biocompatibility. However, the high melting temperature and chemical reac-
tivity of titanium necessitates casting systems different from those used in conventional casting.

The current titanium casting systems are based on an electric-arc design for melting the met-
al in an argon atmosphere and its exclusive investment. Despite the new developments in Ti cast-
ing systems, inadequate mold filling and internal porosity are frequently observed casting
defects. Therefore, the study on the fabrication technique including sprue design to solve these
casting defects is still necessary.

In this study, to evaluate the effect of sprue design on the castability of simulated cast titanium
crowns, 10 cylindrical cast crowns for each group with four different sprue design(Single group,
Double group, Runner bar group. Reservoir group) were fabricated. An impression of the
entire casting margin was made and cut at 90° intervals, and the sections were photographed in
a microscope at 100X magnification to record marginal discrepancy. The internal porosities of the
cast crowns were disclosed by radiographs.

Within the limits of this study, the following conclusions were drawn:

1. The overall mean marginal discrepancies for each group were as follows:Double group, 43.65
um: Reservoir group, 50.27um; Single group, 54.17pm:Runner bar group, 58.90um
(p€0.05).

2. The mean of marginal discrepancies for wax patterns was 10.65um.

3. The numbers of internal porosity showed the most in Runner bar group followed by Single
group, Reservoir group, and Double group.
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