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Table 1. Classification of experimental groups

Cross sectional area

Group Sprue design n
of sprue (mm?
SS ¢ 3 mm, round, single sprue 6.7 5
SD ¢ 2 mm, round, double sprue 6.3 5
Sp 3.5 mm X 2 mm, plate sprue 7.0 5
LS ¢4 mm, round, single sprue 12.5 5
LD ¢ 3 mm, round, double sprue 134 5
LP 6.5 mm X 2 mm, plate sprue 13.0 5

Single sprue Double sprue

A. Frontal view

Plate sprue

B. Lateral view

Fig. 2. Diagrammatic representation of sprue designs.

Table II. Casting mdld preparation

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

sl FREATH T2 T AL0M FYstn 50 un
aluminium oxideZ sandblastmg Ak 5, 794
& Adsty 287 289 AlF s

2. L 7|m Z4A}

Hebs FEAE ola2d HHeg Izt z

Fig. 3. Measurement site of sectioned cast speci-
men.

1 and 4, 2mm from the margin; 2 and 3, center of occlusal.

AA AEHE FHoR o9y Wi s Adslg]
oh Aol A ] 9o A (Fig. 3)= 443
3L, A% dvl4 (Compact measuring microscope
STM5: Olympus, Japan)& ©]&3te] 7}2 1 mm,
A2 0.5 mm HolE 100M &2 AL Zgake) &9
AAZ(0.5 mm?) W 7)1 E £& #2s9H(Fig.
4).
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Table III. Means and standard deviations in
the number of porosities(/0.5 mm?)

Group Mean SD
SS 20.1 2.2
SD 22.3 1.8
SpP 194 1.1
LS 17.7 0.6
LD 18.5 0.9
LP 17.4 0.9

150

25

20 !-

o
[

i

i

i
u

Number of Internal Porosity(/0.5mm?)

8s sD SP s Lo LP

Groups

Fig. 5. Means and standard deviations in the
number of porosities(/0.5 mm?).



Table IV. T-test results comparing internal porosity of each sprue design between small and large cross

sectional area of sprue

Single sprue

Double sprue Plate sprue

T value 2.328 4,193 3.086
P value 0.042 0.006 0.015
Table V. Results of one-way ANOVA test of each sprue design
Source df Sum of square  Mean square ¥ value P value
Small cross Group 2 22.058 11.029 3.539 .062
sectional area  Error 12 37.400 3.117
of sprue Corrected Total 14 59.458 ‘
Large cross Group 2 3.233 1.617 2.352 138
sectional area  Krror 12 8.250 .688
of sprue Corrected Total 14 11.483
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ABSTRACT

THE EFFECT OF SPRUE DESIGN
ON THE INTERNAL POROSITY OF TITANIUM CASTINGS

Sook-Myeong Heo, D.D.S, M.S.D., Young-Chan Jeon, D.D.S, M.S.D, Ph.D.,
Chang-Mo Jeong, D.D.S, M.S.D, Ph.D., Jang-Seop Lim, D.D.S., M.S.D, Ph.D.,
Hee-Chan Jeong, D.D.S, M.S.D.

Department of Prosthodontics, Collage of Dentistry, Pusan Nationa! University

Statement of problem: The high melting temperature and chemical reactivity of tita-
nium necessitates casting machines different from those used in conventional casting. Despite
the new developments in Ti casting systems, inadequate mold filling and internal porosi-
ty are frequently observed casting defects. Therefore, the study on the fabrication technique
including sprue design to solve these casting defects is still necessary.

Purpose: The purpose of this study was to evaluate the effect of sprue design and cross
sectional area of sprue on the internal porosity.

Materials and methods: 30 simulated cast three units titanium crowns were prepared.
5 cast crowns for each with different sprue design(sinlge sprue, double sprue and plate sprue)
of two cross sectional areas(small and large cross sectional areas) were fabricated. The sec-
tions of titanium castings were photographed in a microscope at X 100 magnification to record
internal porosities.

Results and Conclusion:

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

1. There was a significantly lower in internal porosity of titanium castings for large cross

sectional area of sprue group than the small group(P{.05).

2. There was no significant difference in internal porosity among sprue designs in simi-

lar cross sectional area of sprue(P).05).

Key words: Titanium, Sprue design, Internal porosity
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