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Abstract

Against the backdrop of global sustainable development and the implementation of the “dual carbon” goals, green manufacturing
has emerged as the core direction for transformation and upgrading in the mechanical processing industry, with energy conservation
and emission reduction serving as key practices of this concept. As a pillar industry of the national economy, mechanical processing
faces challenges such as high energy consumption, inefficient resource utilization, and prominent pollution issues. Traditional
processing technologies have long failed to meet the demands of green development, exacerbating ecological pressures. This paper,
grounded in the principles of green manufacturing and aligned with practical production conditions in mechanical processing,
analyzes the significance of energy-saving and emission-reduction technologies. It focuses on exploring application methods for
various energy-saving and emission-reduction technologies, providing corresponding optimization recommendations. The study aims
to offer theoretical support and practical references for mechanical manufacturing enterprises to achieve energy efficiency and green
transformation, thereby promoting the high-quality development of the mechanical processing industry toward low-carbon, efficient,
and environmentally sustainable directions.
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