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ABSTRACT

Nowadays, additive manufacturing (AM) technology is a promising process to fabricate complex shaped
devices applied in medical and dental services. Among the AM processes, a DLP (digital light processing)
type 3D printing process has some advantages, such as high precision, relatively low cost, etc. In this work,
we propose a simple method to fabricate precise dental models using a DLP 3D printer. After 3D printing, a
part is commonly post-cured using secondary UV-curing equipment for complete polymerization. However,
some shrinkage occurs during the post-curing process, so we adaptively control the UV-exposure time on
each layer for over- or under-curing to change the local shape-size of a part in the DLP process. From the
results, the shrinkage amounts in the post-curing process vary due to the UV-dose in 3D printing. We believe
that the proposed method can be utilized to fabricate dental models precisely, even with a change of the 3D
CAD model.

Key Words : Projection Stereolithography(Z 28 Zt=&)  Additive Manufacturing(&Z5713), Digital Light
Processing(CI X2 =& Zd), 3D printing(3&XH ZZ &), Dental Model(X|0F=E)
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Fig. 1 Schematic design process of dental model
from scanning to final STL file format
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Fig. 2 (a) Schematic diagram of DLP 3D printer
and (b) photograph of the developed system

Table 1 Optimized 3D printing process parameters
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Fig. 3 (a) Light intensity of white image, (b) light
intensity of background image, (c) patten
image applied white image, and (d) patten
image applied background image
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Fig. 4 (a) Schematic of test patterns to setup in
DLP 3D printer and (b) fabrication results
under the optimized process conditions listed
in Table 1
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