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Abstract

Against the backdrop of the continuous evolution of the internal combustion engine industry towards high efficiency, low emissions,
and high reliability, the manufacturing quality and production efficiency of key components such as oil pumps and nozzles have
become important factors restricting the overall performance and competitiveness of enterprises. The traditional mechanical
manufacturing model, represented by internal combustion engine components, has long been plagued by problems such as discrete
processes, low equipment collaboration, and reliance on manual experience for quality control, making it difficult to adapt to the
modern manufacturing demands of multiple varieties, small batches, and high consistency. The deep integration of mechanical
automation and informatization provides an important technical path for the reconstruction of oil pump and nozzle manufacturing
systems. On this basis, summarize the actual effectiveness of integrated applications in improving product consistency, production
flexibility, and quality traceability, and propose an industry-specific integrated optimization path. The research conclusion can provide
theoretical reference and practical guidance for key internal combustion engine component manufacturing enterprises to promote
intelligent transformation and high-quality development.
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