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A review of the experimental and numerical
studies on fused deposition modeling

Abstract: In recent years, 3D printing technology has played an important role,
especially in prototyping and manufacturing parts with high speed and low cost. Among
the various methods, fused deposition modeling (FDM) is known as one of the most
economical and widely used. This method uses materials such as polylactic acid (PLA)
and acrylonitrile butadiene styrene (ABS), and parameters like nozzle temperature, layer
thickness, and print speed directly affect the final quality of the part. Due to their
significant impact on properties such as tensile strength, Young's modulus, flexural
strength, and dimensional stability, many experimental and numerical studies have been
conducted. The growing industrial use of this method highlights the need to review and
evaluate these studies. This research aims to review and critically analyze them from
both experimental and numerical perspectives to identify the key parameters in
optimizing mechanical properties and reducing costs. Results show that parameters such
as layer thickness and print speed have a greater effect on tensile strength and production
time/cost. Achieving a proper balance among printing parameters is essential to produce
parts with optimal properties and low cost. The findings are also consistent with previous
research.

Keywords: 3D printing, Fused Deposition Modeling (FDM), Printing parameters,
Experimental analysis, Numerical simulation
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® Stereolithography

10 Digital Light Processing (DLP)

11 Scott Crump

12 Fused Deposition Modeling (FDM)
13 Solidworks

14 Stereolithography (STL)

15 Simplify

Yo

L Additive Manufacturing (AM)

2 Filament

3 Laminated Object Manufacturing (LOM)
4 Inkjet 3d Print (3DP)

5 Electron Beam Melting (EBM)

% Selective Laser Sintering (SLS)

7 Selective Laser Melting (SLM)

8 Laser Metal Deposition (LMD)
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10 Printing Temperature

11 Build Plate Temperature

12 Nozzle Diameter

13 Cooling

14 polylactic Acid (PLA)

15 Acrylonitrile Butadiene Styrene (ABS)
16 polyamide (PA)

17 Polycarbonate (PC)

! Layer Thickness

2 Printing Speed

3 Number Of Wall Lines
4 Wall Thickness

5 Top Layer Thickness

¢ Bottom Layer Thickness
7 Raster Parameters

8 Infill Density

% Infill Pattern
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1 Polyether Ether Ketone (PEEK)
2 Supporting layer
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2 High-density polyethylene
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