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A feasibility study for proper manufacturing technique involving traditional
and rapid manufacturing
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ABSTRACT

In this project, the authors aim to study the production method the three-
dimensional printing (3DP) Using Fused Deposition Modeling (FDM) and Stereolithography
(SLA), respectively. Next, the authors produce the same part from using traditional
manufacturing technique by focusing on turning machine. In particular, the authors design
the screw part (female and male components) by using Solid Work software and produce
from both 3D printers and turning machine. Whereas materials used for FDM are ABS and
PLA plastics and material used for SLA is resin; material used for turning machine is ABS. In
addition, the authors study orientation direction of the 3DP part from 0 degree, 45 degrees,
90 degrees, and 180 degrees, respectively. Data are then collected for comparative study
from different criteria, such as production time, production cost, surface quality, error of
production, accuracy, and scrap. Then, our group use multiple-criteria decision making tools
to analyze these conflicting criteria and obtain ranks of all alternatives. In particular, we use
analytic hierarchy process (AHP) to obtain different weights from 3 types of decision makers
(user, expert, and technician). Then, we perform normalization and obtain ranking using
linear normalization technique. Finally, we use data envelopment analysis (DEA) to obtain
relative efficiency scores for all alternatives with respect to each machine type.

The results show that production orientation with 0 degree provides the best
orientation alternative for both FDM and SLA machines. In addition, whereas the part
produced from lathe machine causes a lot of wastes comparing to 3D Printing method, it
shows better appearance and seems to have a better strength than parts from 3DP due to
layering method. Additionally, the efficiency score for all 12 parts produced with different
orientations from 3DP machines are obtained. Eight of them show the efficiency of 1, while
the less shows lesser efficiency. We note that the efficiency score of lathe machine is not

measured as only one part direction is produced without relative alternatives.
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