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With the recent development of 3D printing technology, various 3D printing materials have been developed and used. To
utilize 3D-printed products with mechanical parts, studies on friction and wear characteristics according to relative motion
between materials are required. However, tribology studies on 3D-printed materials are limited compared to those of the
existing materials for mechanical parts. In this study, the frictional and wear characteristics are identified through a
reciprocating wear test in non lubricated conditions between the Polylactic Acid (PLA) and Polyethylene Terephthalate
Glycol (PETG) printed in the Fused Deposition Modeling (FDM) method. In the wear test between the same materials, the
friction coefficient and wear rate were higher in the PLA than in the PETG and PLA was deposited on the block due to
high frictional heat. In the wear test of the PLA block and PETG bump, the wear of the PLA block decreased compared to
the wear test between the same materials, but the wear of the PETG bump tended to increase. Therefore, it seems that
the 3D-printed PETG may be more advantageous in terms of friction and wear than 3D-printed PLA during relative

movement in a non lubricating condition.
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Fig. 1 FDM 3D printer with 500 x 500 x 450 printing size

Table 1 Printing condition for bump and block

Material Parameters Conditions

Layer thickness [mm] 0.2

Infill density [%] 100

PLA Nozzle temperature [°C] 200
Bed temperature [°C] 65

Printing speed [mm/s] 80

Layer thickness [mm] 0.2

Infill density [%] 100

PETG Nozzle temperature [°C] 235
Bed temperature [°C] 85

Printing speed [mm/s] 80

‘ -
v e
(a) (b)
Fig. 2 Geometry of printed parts; (a) Bump and (b) Block

Fig. 3 3D printed blocks and bumps used for wear test
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Fig. 4 Reciprocating wear tester
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Fig. 5 Temperature after wear test; (a) block, (b) bump, and (c)
comparison of temperature between different 3D printed
materials under 9.81 N and 0.1 m/s conditions
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Fig. 6 Examples of measured temperature after wear test; (a) PLA
bump (PLA block-PLA bump), (b) PLA block (PLA block-
PLA bump), (c) PETG bump (PETG block-PETG bump), (d)
PETG block (PETG block-PETG bump), (¢) PETG bump
(PLA block-PETG bump), and (f) PLA block (PLA block-
PETG bump)
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Fig. 7 Coefficient of friction between PLA block and PLA bump

Fig. 8 Images of PLA block and bump after wear test under 0.1 m/s
condition; (a) deposited PLA on block and (b) non-uniform
wear of bump
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Fig. 9 Coefficient of friction between PETG block and PETG bump
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Fig. 10 Coefficient of friction between different 3D printed
materials under 9.81 N and 0.1 m/s conditions
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Fig. 11 Coefficient of wear between PLA block and PETG bump
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Fig. 12 Wear rate; (a) block, (b) bump, and (c) comparison of wear
rate between different 3D printed materials under 9.81 N
and 0.1 m/s conditions
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