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Background

defects induced by manufacturing parameters.

Material extrusion 3D printing (ME3DP) is a versatile and accessible additive manufacturing technique, but it is limited by

These defects, such as warping, poor layer adhesion, and dimensional inaccuracy, arise during the fabrication process.
However, no prior study has applied the "Multi-Objective Optimization on the Basis of Ratio Analysis (MOORA)" method to

control such defects by considering temperature and key material design components used in fabrication, specifically nozzle
temperature, heated bed temperature, layer thickness, and infill density.

Objectives

To assess whether the MOORA method can identify the best
parts produced using the ME3DP technique.

alternative processing parameter sets for reducing defects in

Experimental Method

sets were identified for making a finished part.

The design structures (Design 1, Design 2, and Design 3) were produced using Polylactic acid (PLA) in a ME3D printer
Multiple sets of processing parameters were used to fabricate the design structures. The minimum and maximum parameter

The support structures were removed from the sample after fabrication and weighed using a digital measurement scale.
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Discussion

ME3DP Processed De51gn 1, D651gn 2, & Design 3 with Support
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The design influenced the rank estimation.

The top-ranked alternative is not always the best choice, as a higher printing
speed can cause internal material defects. Since data were collected only from
finished parts and no microstructural analysis was performed, this
information is not captured in the results.



