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Abstract:

This study aimed to analyze the role of three-dimensional (3D) printing technologies in
improving industrial design efficiency and to examine the mechanisms through which these
technologies may contribute to reducing product development time. The study adopted a
descriptive-analytical approach based on reviewing and analyzing relevant scientific literature,
previous studies, specialized academic references, and technical standards related to additive

manufacturing and product development.
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The analysis focused on the role of 3D printing in accelerating prototyping, evaluating
design alternatives, identifying design problems at early stages, and supporting design iteration
and testing. The reviewed literature suggests that these technologies can improve the efficiency
of certain industrial design activities and potentially reduce the time required for prototyping and
evaluation. However, the extent of these benefits varies according to the selected printing
technology, material properties, product complexity, designer expertise, the application of Design
for Additive Manufacturing (DfAM) principles, post-processing requirements, production costs,
and production volume.

Based on these relationships, the study proposes a conceptual analytical framework linking
the adoption of 3D printing technologies to mechanisms of improving industrial design
efficiency and their potential implications for product development time. The study concludes
that successful integration of these technologies depends on appropriate technological selection
and their effective incorporation into the product development process. Reducing development
time is not an inevitable outcome in all applications but depends on technical, design, and
organizational conditions. The proposed framework requires further empirical validation.
Keywords: 3D Printing, Additive Manufacturing, Industrial Design, Industrial Design Efficiency,
Prototyping, Product Development Time, Design for Additive Manufacturing.
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