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A study of shrinkage and expansion for dental casting process

Yung—Hoon Kim

Department of Dental Laboratory Technology, Wonkwang Health Science University

[Abstract]

Purpose: This study compares how accurately the specimen produced by the machining method and the rapid
prototyping method is produced and how much dimensional error occurs with the finished casting body, and presents the
results as experimental comparative data.

Methods: Specimens produced using a digital processing method were cast by a conventional dental casting process, and
dimensional changes of the finished casting body were measured to compare shrinkage and expansion.

Results: In the control group that did not artificially induce large swelling, the dimensional error was the smallest, and the
shrinkage and expansion reactions cannot be elimainated in all processes.

Conclusion: The shrinkage and expansion depend on the given conditions, so if there is a change in the traditional dental
casting process, it is necessary to adjust all the parameters to obtain an accurate casting body.
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Table 1. Machined Specimens by 3D printer and milling system

Experimental Diameter Diameter error value Height Height error value
group (mm) (%) P (mm) (%) P
FD 3.86° -3.50 10.122 1.20
SL 3.98° -0.50 10.03° 0.30
0.001 0.001
PM 3.98° -0.50 9.97¢ -0.30
WA 3.95° -1.25 10.01° 0.10

% : The same characters are not statistically significant.
The data was analyzed by one—way ANOVA.
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Table 2. Size of Specimens after metal casting

Eiens Dia(r"r:ster Diam%z; error D ENE Hzﬁ)ht Heig(t:;° )error BvEle

o Experimental 3.96 2.59 0.866 10.22 0.99 0.056
Control 3.96 2.59 10.13 0.10

o Experimental 4.05 176 0.007 10.16 1.30 0.023
Control 3.99 0.25 10.06 0.30

o Experimental 4.07 2.26 0.016 10.15 1.81 0.001
Control 4.01 0.75 10.02 0.50

Experimental 4.07 3.04 0.003 10.24 2.30 0.001
WA Control 4.00 1.27 10.06 0.50

The data was analyzed by t—test.
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