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Abstract As 3D printer-related patents expire and major technologies are disclosed, the price of 3D printers is dropping,
creating an environment where you can easily find the product you want. In particular, the cheapest FDM (Fused Deposition
Modeling) 3D printer is being used in various fields. The FDM method can be manufactured without collapsing of the
shape only by attaching a support under certain conditions when outputting the shape. When printing a shape without a
support, the irregular surface that occurs at a certain angle is a defect in the product, but it is considered that it can be
used as another fun factor in terms of arts and crafts. In this paper, to obtain such an irregular surface, factors that can affect
the output were controlled and only the output angle was tested as a displacement factor. As a result of the experiment, it
was possible to obtain an irregular surface without the filament flowing down when printing at an angle of 62° to 70°
from the vertical. Also, artificially irregular surfaces were applied to craft products.
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Fig. 2. 3D printer used for research.

Table 1
3D printer specs for research
Specification Contents
Product name Ender-3
Output method FDM
Filament diameter 1.75 mm
Output size 220 x 220 x 250 mm
Nozzle diameter 0.4 mm
Material PLA, TPU, ABS
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Fig. 3. PLA printing material for research.

Table 2

Chemical properties of PLA filament
Specification Contents
Manufacturer Sondori.com
Product name Sondori filament pla+
Temperature 205°C~225°C
Bed temperature 60°C~80°C
Size Filament 1.75 mm
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Fig. 4. “Overhang” data output.

Fig. 5. “Overhang” 3D printing [7].
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Fig. 6. Surface after removal of support [8].

Fig. 7. Modeling for testing (a) variable angle.
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Fig. 8. Output of modeling turned 70 degrees (variable angle:
59°~70°).

Fig. 9. Output of modeling rotated 360 degrees (variable angle:
60°~70%).
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Fig. 11. 3D modellong for research.

Fig. 12. Output of 3D printing. (a) jewel-shaped pots, (b) geometric-
shape vase.
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