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Abstract An autonomous driving system is based on the deep learning system built by big data which
are obtained by various IoT sensors. The miniaturization and high performance of the IoT sensors are
needed for diverse devices including the autonomous driving system. Specially, the miniaturization of
the sensors leads to compel the miniaturization of the fixer structures. In the viewpoint of the
miniaturization, metallic structure is a best solution to attach the small IoT sensors to the main body.
However, it is hard to manufacture the small metallic structure with a conventional machining process
or manufacturing cost greatly increases. As one of solutions for the problems, in this work, metallic FDM
(Fused depositon modeling) based on metallic filament was proposed and the FDM process was
investigated to fabricate the small metallic structure. Final part was obtained by the post-process that
consists of debinding and sintering. In this work, the relationship between infill rate and the density of
the part after the post-process was investigated. The investigation of the relationship is based on the
fact that the infill rate and the density obtained from the post-processing is not same. It can be said
that this work is a fundamental research to obtain the higher density of the printed part.
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(Table 1) Filament specifications

Properties Unit Values

Metal load wt% >80
Diameter um +50
Density g/cm® 5

{Table 2) Recommended process parametrs

Properties Unit Values
Extruder temperature T 235
Bed temperature T 90
Nozzle diameter mm 0.4
printing speed mm/s 30
Layer height mm 0.17
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[Fig. 1] Generated path and fabricated specimens
before and after debinding and sintering

[Fig. 2] Generatred path to fabricate a specimen with
infill pattern
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[Fig. 3] Temperature profile for sintering process
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[Fig. 4] Density of fabricated specimens with infill
rate
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[Fig. 5] Density of post-processed specimens with
infill rate

0.95

e

0.85

0.75

Reletive desinty (%)
Z

9

0.65

60 70 80 90 100
Infill rate (%)

[Fig. 6] Relative Density of post-processed specimens
with infill rate
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[Fig. 71 Measured length for two direction (X and Y)
from as-fabricated specimens
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[Fig. 8] Measured length for two direction (X and Y)
from post-processed specimens
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[Fig. 9] Schematics of extruded line width in FDM
process
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