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Figure 9 Contour plot of maximum principle stress in
sub-model region shows higher stress than in the
global model.
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Figure 8 Contour plot of Principle stress in global
model. Maximum value of principle stress is 4.3MPa.
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Low (D1) 21.64 486.45 23.79 62455 3285 456.68
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Abstract

In this research, the mechanical properties of 3D printed standard specimens -
using FDM method- was studied, where the effect of infill pattern and infill density
on the strength was studied by applying various of infill pattern and infill density
and testing the specimens experimentally, as well as optimization these
specimens using Finite Element Analysis (FEA), then comparing results, to show
how the FEA results can be used instead of experimental tests.

3D printing becomes one of the most important manufacturing methods which
used in various fields, also the strength of 3d printed parts is effected by many
factors. Some of these factors is infill pattern and infill density that effect on
production cost and time.

The purpose of this research is to approach the minimal limit of the time and
used material, through the optimized selection of infill pattern and infill density that
ensure sufficient strength of 3D printed parts.

Key words:

3D printing, Fused Deposition Modeling, FDM, Mechanical Properties, Infill,

Infill Pattern, Infill Density, 3D Filament, Polylactic Acid, PLA .
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