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Abstract: In recent years, 3D printing has received increasing attention due to releases of low-cost 3D printers based on
open-source platform. 3D printing is expected to reduce the barrier to entry in the traditional manufacturing processes
by increasing flexibility and creating an advantage to manufacture customized products at low costs. In this study, a
unique eyeglass frame was designed to have a snake shape, which has an asymmetric geometry unlike traditional
frames. The eyeglass frame was designed in a customized manner by reflecting dimensional characteristics of a
customer's face. Finite element analysis was performed to investigate the structural safety of the 3D printed frames
during the assembly process. The analysis also considered the effect of anisotropic material properties as determined by
tensile tests. The eyeglass frame was then printed using the customized sizes and the best building process. The
eyeglass frame was successfully assembled with lenses and without structural failure during its assembly procedure.
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Fig. 2 Three-dimensional view of the designed glass
frame with a snake shape
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Fig. 3 Dimensional parameters of the customized frame
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Table 1 Measured parameters for various dimensions

No. Gender L (mm) | ¢(mm) | d(mm)
1 Female 135 13 57
2 Female 143 13 58
3 Female 147 14 58
4 Male 146 15 64
5 Male 148 17 65
6 Male 153 16 64

Table 2 Comparison of mechanical properties

Material E (GPa) | Sy (MPa) | ey (%)
Rilsan® AMN D 1.45 42.0 8.0
Grivory”™ TR90 1.60 60.0 6.0
Fullcure®835 2.45 58.5 -
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Fig. 4 Dimensions of the tensile test specimen
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Fig. 5 Building directions of the tensile test specimens
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Table 3 Comparison of mechanical properties according
to the printing direction

Properties Direction X Y Z
Elastic modulus (GPa) 2.613 | 2448 | 2.272
Tensile strength (MPa) 53.66 | 54.57 | 28.39

Elongation at break (%) 8.587 | 7.328 | 2.179
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(a) Printed glass frame

(b) Assembled glass with glass lenses

Fig. 9 Fabrication of the snake-shape eyeglass frame
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(a) Front view

(b) Side view

Fig. 10 Wearing of the customized eyeglass frame
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