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Comparison of analytical and experiment design-based optimization methods to
determine the optimum part build orientation in rapid prototyping processes
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ARTICLE INFORMATION ABSTRACT

Original Research Paper In the rapid prototyping process, the orientation pattern of the part is one of the most important factors
Received 13 November 2017 that significantly affect the product properties such as the build time, the surface roughness, the
Accepted 03 February 2018 mechanical strength, and the amount of support material. The build time and the surface roughness are

Available Online 23 February 2018 the more imperative criteria than others that can be considered to find the optimum orientation of parts.

In this paper, two algorithms based on analytical and empirical optimization methods are presented to

Keywords: A h . N L L . .

Rapid prototyping determine optimum part build orientation in order to minimize build time and surface roughness. To
Standard triangle language (STL) implement this method, the user's part is received in standard triangle language (STL) format. Then,
Optimum part build orientation using the geometric characteristics and type of part orientation, the build time and the average of surface

NSGA-II method

New and developed Taguchi method roughness is calculated. In order to determine the optimum part build orientation, two analytical

(NSGA-II method) and experimental (new and developed Taguchi method) optimization methods have
been used. After introducing the steps of these two methods, in order to determine optimum part build
orientation, the steps of these two proposed algorithms are implemented on a part as a case study and
obtained results are compared and discussed. The results for the proposed part show that optimal
orientation from both optimization algorithms is acceptable. also the computational cost of the
experimental optimization method is far less than the analytical method.
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3 Additive manufacturing
! 3D Printing

2 Part build orientation

3 Stair stepping effect
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