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ABSTRACT

Recently, the small quantity batch production method has come into the spotlight as there are more plastic
processing methods. At the same time, the 3D printer market has become globally widespread due to expired 3D
printer patents. In particular, the FDM method is widely used for cheap products and materials. However, the
FDM scheme is not as good as the injection molding method for quality and strength. This study investigated
the effect of the internal filling and strength according to layer thickness to search for the optimum printing of
the factors (infill and layer thickness) that determine the strength of the model.

Key Words : 3D Printer(3At2 ZZE), Infill(LHF XF), Infill Pattern(R= EHE), Layer Height(HE FH),
Tensile Strength(2!&ZT)
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Fig. 2 Some of the Slice Program (Cura Ver
14.12.1)

Table 1 Physical and mechanical properties of ABS

resin
Property Value
Specific gravity 1.04
Tensile strength 430kgf/cm2
Elongation 30%
HDT 84C
Melting point 210 ~240C
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Table 2 Condition of infill test

Division Condition
Infill (%) 10, 30, 50, 70, 90, 100
Printer Mendel i2
Speed (mm/s) 60
Layer height (mm) 0.2
Infill Pattern Linear

Z-axis

Fig. 7 Models with a various layer height

Table 3 Condition of layer height test

Division Condition
Layer height(mm) 0.1,0.15, 0.2, 0.25, 0.3
Printer Mendel i2

Speed (mm/s) 60
Infill (%) 80
Infill Pattern Linear
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Table 4 Application data for Slice program

Division Condition
Shell thickness (mm) 1.2
Bottom/Top thickness (mm) 1.2
Printing temperature (C) 220
Travel speed(mm/s) 200
Bottom layer speed (mmy/s) 20
Bed temperature (C) 100
Nozzle size (mm) 0.4
Diameter (mm) 1.75
Flow (%) 100

Table S Productivity according to the data of infill

and layer height

Speed
[mins] 80 20 100
Layer 32 35 40
Height 26 29 32
Lo} 22 24 27
20 22 25
Cost Infill %
[Won] 50 70 80 20 100
53 68 76 84
Layer 52 67 7s 82 -
Height 53 68 76 84
mm] s1 66 74 81 90
ss 70 79 sc [HEEH

sesT s [ WORST

Table 6 Quality according to the data of infill and
layer height

Quality Infill %
10 30 50 70 80 9 100
01
Layer 015 high low
Height 02 medium
(mm] 52 low
03
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Fig. 12 Relationship between tensile strength,
weight and % of infill for ABS resin
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