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ABSTRACT

In this paper, the effects of different 3D printing conditions including oil lubrication and annealing are
observed for their effects on tensile testing. In 3D printing, a press-out extrude filament is rapidly heated and
cooled to create internal stress in the printed part. The 3D printing internal stress can be removed using
oil-coated filament and annealing. During the oven cooling at an annealing temperature of 106°C, the stress
of the specimens with laminated angle 0° tends to increase by 12.6%, and that of the oil-coated filament
printing specimens is increased by 17%. At the annealing temperature of 106°C, the stress of the oil-coated
filament printing specimens tends to increase by 35%. In this study, we have found that the oil lubrication
and annealing remove the internal stresses and increase the strength of the printed specimens. The oil
lubrication and annealing reform the crystalline structures to even out the areas of high and low stress, which
creates fewer fragile areas. These results are very useful for the manufacture of 3D printing products with a
suitable mechanical strength for applications.
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w Width of narrow section™" 6
L Length of narrow section 33
WO Width overall, min® 19
Lo Length overall, min" 115
G Gage length 25
D Distance between grips 65
R Radius of fillet 14
RO Outer radius (Type IV) 25
T Thickness 3.6

Fig. 2 Specimen dimension of ASTM-D638 typelV®
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Fig. 3 Lamination XY-Lamination angle of the tensile
test specimens

Table 1 3D printer conditions

PC Condition Value
Filament Diameter 1.75 (mm)
Nozzle Size 0.8 (mm)
Layer height 0.3 (mm)
Wall Thickness 0.8 (mm)
Bottom/Top Thickness 0.3 (mm)
Fill Density 100 (%)
Print Speed 30 (mm/s)
Printing Temperature 210 (C)
Bed Temperature 30 (C)
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~ A, B : Parameter, T : Temperature, y : viscosity
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Fig. 5 Tensile stress-strain curve for Lamination of

XY-Angle
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Fig. 11 Tensile stress-strain graph for lamination of
XY-Angle and cooling condition
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