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Analytic Hierarchy Process-based Multi-Criteria Decision Analysis in 3D

Printing Parts using Selective Laser Sintering Machine
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Abstract

Thailand’s economic model is moving towards Industry 4.0 aiming to use industrial automation, digital
technology, and 3 dimensional printing (3DP) or additive manufacturing (AM) technologies. However,
challenges in process planning still exist and require substantial studies. In this research, we study an
operational-level decision problem for the orientation selection of the part produced from 3D printer

to understand process instability and efficiency issues. In addition, as quantitative methods to
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determine the part orientation accounting for user’s knowledge and preferences are limited, we
examine the part orientation alternatives based on the concept of convex envelope and illustrate
decision makers’ preferences based on economical, quality oriented, and mechanical desired types
using one of the multi-criteria decision making (MCDM) technique called analytic hierarchy process
(AHP). Different six criteria examined in the study include build time, build cost, surface quality, part
accuracy, mechanical property, and support volume. Trade-offs among these conflicting criteria for
parts produced from specific AM technology called selective laser sintering (SLS) are then analyzed to
obtain the optimal part orientation to be fabricated. Initial results show that the orientation
alternatives are ranked according to their overall priorities based on all criteria and DM preferences
following the AHP’s goal. The proposed method can be applied to other AM technologies in the
industrial AM-based production environments for effective management.

Keywords: Multi-criteria decision making; Analytic hierarchy process (AHP); Part orientation; Additive

manufacturing; 3-dimensional printing
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