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Abstract

Comparison of internal porosity of dental titanium castings
with different casting machines

Kyung-Eun Lee*, Bu-Sob Kim, In-Sung Chung

Dept. of Dental Lab. Science, Graduate School of Health Science, Catholic University of Pusan, Korea*,
Dept. of Dental Lab Science, Catholic University of Pusan, Korea

The purpose of this study was to evaluate the titanium castability (internal porosity) between
pressure type casting machine & centrifugal casting machine with air-vent or not.

Internal porosity is a well-known problem in dental titanium casting, resulting in inferior
mechanical properties of dental restorations.

To evaluate the castability, the square plate was chosen. 40 plate pattg2(0 8nn)were
attached to funnel-shaped sprue. Then 20 plate patterns were attached air-vent.

They were invested in titanium investment material and cast in a pressure type casting
machine(20castings) and centrifugal casting machine(20castings). Each group were divided with
air-vent(10castings) or not(10castings).

The titanium castings were evaluated by radiographic photograph for the location of the internal
porosities.

The percentage porosity of each specimen was determined using standardized digital
radiographs.
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The results were analyzed with analysis of variance and t-test for paired comparison between two

groups.

» Key word : Air-vent, Casting machine, Internal porosity, Titanium.
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Table 1. Classification of experimental groups

Group Casting machine Air—vent number of specimens
@ PN pressure type no air-vent 10
...... ®PApressuretypea|r—vent10
...... @CNcentnfugaltypenoa|r—vent10
...... @CAcentnfugaltypea|r—vent10
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Table 2. Experimental casting machines used in this study

Brand Castinging method Heat source  Atmosphere
Autecast, Dentaurum, Germany pressure Arc Ar
Supercast, SEIT, Italy centrifugal high—frequency Ar
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Figure 1. Diagrammatic representation of specimens
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Table 3. Porosities of specimens by different casting machines and air—vent(unit: ea)

Group N Mean SD Max Min
® PN 10 1.60 412 13 0
@PA ..................... 10 ....................... 3 20607 ...................... 1 6 ......................... O .............
......... @CN1004005210
......... @CA100100321O
@® PN @ PA ® CN @ CA
S1 0 0 0 0
............... 820301
............... 830010
............... 843000
............... 8501600
............... SGOOOO
............... S7000O
............... S8001O
............... 8913010
.............. S 1001310
Mean 1.60 3.20 0.40 0.10
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Figure 2. Means and standard deviations(SD) in the number of porosities

Table 4. Measurement of internal porosity between different cast machines with air—vent or not,
as analyzed by one—way ANOVA

95% Confidence interval for Mean
Group N Mean  SD  Std.Error Lower Upper

Min. Max. bound bound

@®PN 10 16000 411501 130128 —1.3437 45437 .00 13.00
@PA ........ 10 ....... 32000606996191949 .............. _1142275422 .................. O O ......... 1600
@CN ........ 10400051640163300306 ......................... 7694 ................... O 0100 .....
@CA ....... 10 ......... 100031623 ........ 10000 ................ - 1262 ....................... 3262 .................. | 00100 .....
gA 40 13250 374431 59203 1275 2.5225 .00 16.00
Group Sum Squares df Mean Squares F Sig.
Between greups 59.475 3 19.825 1.465 240
........... W|th|ngroups4873003613536
..................... Tota|54677539

(PN greup)

Figure 3. X-ray radiographs of specimens
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Figure 3. X—ray radiographs of specimens
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