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Precision control of additive manufacturing technology in
production of complex mechanical structures

Zucui Chen

Guangxi Nanguo Copper Industry Co., Ltd., Chongzuo, Guangxi, 532100, China

Abstract

With the rapid advancement of additive manufacturing (AM) technology, particularly its widespread application in aerospace,
automotive, and medical fields, maintaining production precision during AM processes has become a crucial research focus. While
AM offers distinct advantages over traditional manufacturing methods—such as higher design flexibility and superior material
utilization efficiency—its inherent process characteristics still pose significant challenges in precision control. Starting from the
fundamental principles of AM, this paper thoroughly analyzes key factors affecting the precision of complex mechanical components
and proposes effective quality assurance strategies. Through comparative analysis of various AM techniques, the study evaluates the
strengths and limitations of different manufacturing processes in precision control, aiming to provide theoretical foundations and
technical support for enhancing application accuracy in additive manufacturing.
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