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3D Printed Mechanical Parts for Industrial Applications
Report 10: Proposal of a Simplified Creep Test Method

and Creep Test of Potassium Titanate Fiber-Reinforced Plastic Beam
O Norisato KANAI (Science Tokyo), Yuta TSUKAMOTO (Science Tokyo), and Gen ENDO (Science Tokyo)

Abstract: This paper proposes a simplified creep test method to evaluate the creep properties of 3D-printed mechanical parts
for industrial applications, focusing on potassium titanate fiber-reinforced plastic (POTICON filament). The proposed method
enables effective and efficient evaluation of creep properties without the need for large-scale and expensive testing equipment.
When fabricated at 100% infill rate, the creep deformation remained in the order of 10~! mm over two months, indicating
excellent creep resistance. In contrast, at a 37% infill rate, the deformation reached the order of several millimeters, making it
unsuitable for robot applications. Although the insertion of stainless steel pipes showed a reduction in deformation even at low

infill rates, no significant advantage was observed compared to 100% infill in this experiment conditions.
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Fig.1 Creep test equipment
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Fig.2 Creep test specimen
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Table 1 Physical properties of POTICON

Physical properties Physicasl property value

Glass transition temperature [°C] 60
Density [g/cm’] 1.27
Laminating direction XY Z-X
Tensile strength [MPa] 114 68
Tensile elongation [%] 4.1 4.8
Tensile modulus [GPa] 5.6 2.7
Bending strength [MPa] 199 107
Bending modulus [GPa] 7.0 2.8

Table 2 Laminating parameters

Parameters Value
Nozzle Diameter [mm)] 0.4
Pitch [mm)] 0.1
Number of shells 3

Extrusion width [mm] 0.42
Nozzle temperature [°C] 270
Platform temperature [°C] 60
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Fig. 5 Creep test results (37% fill rate, pipe insertion)
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Table 3 Creep test results

Infill 100% Infill 37% Infill 37% (Pipe)
Period May-Jul.  Sept.-Apr. Jun.-Sept.

Mass [g] 20.88 10.39 26.21
Displacement

Min [mm] 0.063 2.54 0.64

Max [mm] 0.61 4.02 1.33

Mean [mm] 0.28 3.25 1.10
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