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Abstract

With intelligent manufacturing becoming the core direction of global manufacturing transformation, mechatronics technology,
as a fundamental technology supporting its development, is shifting from the control of single equipment to the integration and
optimization of the whole system. This paper discusses the application of mechatronics in intelligent manufacturing systems.
Combined with typical scenarios such as the machining of pump and valve housings, winding and assembly of membrane modules,
welding of pressure vessels, general assembly and testing of water treatment equipment, and intelligent calibration of water quality
instruments, it systematically expounds the practical role of this technology in improving automation level, ensuring machining
accuracy and realizing flexible production. The paper further prospects the future development trends of mechatronics technology
from four dimensions: intelligent upgrading, lightweight design, technology integration and green transformation, emphasizing its
key position in building an efficient, flexible and sustainable manufacturing system.
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