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Abstract

Studies on the fabrication of UAV by using 3D printer have been actively carried out. However, research
on structural load characteristics in low temperature environment is insufficient. In this study, a composite
sandwich structure with ordinary orbs structure was proposed, and the load characteristics for temperature
condition changes were analyzed. The ordinary orbs and honeycomb structures were fabricated by using a
FDM type 3D printer. The bending load test was carried out at room temperature and low temperature
condition. The low temperature condition was classified into four cases. Bending load tests were performed in
a low temperature chamber to maintain the required temperature conditions. As a result of the test, it was
confirmed that the proposed ordinary orbs structure had better load characteristics at low temperatures than
the existing honeycomb structure.
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1. A = FDM (fused deposition model), DLP (digital light

processing) & SLA (stereo lithography apparatus)
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Table 1 Material Properties of ABS-M30

Tensile Strength (MPa) 36
Young’s Modulus (MPa) 2413
Flexural Strength (MPa) 61
Flexural Modulus (MPa) 2317
Elongation at Break (%) 4
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Fig. 1 3D Modeling of Structures with CATIA
[(a) : Honeycomb, (b) : Ordinary Orbs]
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Fig. 2 Schematic Diagrams of Bending Load Test
[(@) : Room Temperature Experiment, (b) :

Low Temperature Experiment]
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Fig. 7 Bending Load of the Honeycomb Structure at

Low Temperature
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Table 2 Deformation Shapes of the Structures after Bending Test

*Temp. ! Temperature
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