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Abstract: Recently, 3D printing has obtained increasing attention, and extended its application from the traditional rapid
prototyping to direct fabrication of functional parts. To be used as the direct fabrication process, however, 3D printing
should overcome drawbacks due to its lamination process: low dimensional accuracy, long fabrication time and degen-
eration of mechanical properties along the lamination direction. This degeneration along the lamination direction results
in anisotropic mechanical properties, which prevents appropriate prediction of structural safety of the 3D-printed parts.
This study investigated mechanical properties of 3D-printed parts using a mask-projection type (digital light processing;
DLP) 3D printer by comparing tensile test results for the specimens that were printed along horizontal and vertical direc-
tions. By analyzing experimental results, appropriate printing conditions could be obtained to satisfy high mechanical
strength and stiffness as well as to maintain mechanical properties within isotropic range.
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Figure 1. Printing directions and surface measurement regions of
tensile specimens.
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Figure 2. Cure depth with a variation in beam intensity.
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Figure 3. Comparison of the directional tensile properties according
to the UV exposure time: (a) elastic modulus; (b) tensile strengths.
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Figure 5. Comparison of tensile properties according to the post-
curing time: (a) elastic modulus; (b) tensile strength.
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Figure 7. Microscope images of vertically-printed samples for dif-
ferent UV exposure time: (a) 0.6 s; (b) 1.6 s.
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