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Abstract

This study focuses on the application and precision control of additive manufacturing technology in the customized production
of complex thermodynamic mechanical parts. At present, there is a strong demand for customization of complex thermodynamic
mechanical parts, which is difficult to meet with traditional manufacturing technology, and additive manufacturing technology brings
opportunities, but it faces the problem of dimensional accuracy control. This paper comprehensively uses literature research, case
analysis and experimental research methods to analyze the principle and classification of additive manufacturing technology, as
well as its application in the customized production of typical parts such as aero engine turbine blades, and verifies the significant
advantages of this technology in the manufacturing of complex structures and customized production. At the same time, the influence
of materials, process parameters and other factors on accuracy is analyzed, and the precision control strategy is proposed from the
aspects of optimizing material selection and pretreatment, and accurately controlling printing process parameters. In the future, in-
depth research should be conducted in the direction of material research and development, process innovation, equipment upgrading
and multidisciplinary integration to promote the development of additive manufacturing technology.
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