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Research on Optimizing Food Machinery Transmission Systems Using Manufacturing Technology

LU Chunxiang LiXiao Lu Xiaowei ZhangLing Wang Meiling
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Abstract The transmission system in food machinery serves as the core component ensuring operational stability, processing

accuracy, and food safety. Its design quality directly impacts production efficiency and product quality. To address

limitations in traditional food machinery transmission systems—including insufficient precision, high energy

consumption, poor wear resistance, and inconvenient maintenance—this study proposes an optimized design solution

based on modern manufacturing advancements. The research first analyzes operational characteristics and design

requirements to define optimization objectives. Subsequently, it explores four key dimensions: material selection,

structural innovation, process upgrades, and digital simulation optimization. Specific implementation strategies include:

extending component lifespan through high-strength wear-resistant alloys; simplifying maintenance via modular

transmission designs; enhancing precision using precision grinding and additive manufacturing; and optimizing dynamic

performance through finite element analysis. A case study of a fruit/vegetable washer transmission system demonstrates

significant improvements: 12.3% increased transmission efficiency, 40% reduced failure rate, 1.8 times longer

continuous operation lifespan, and 30% shorter cleaning/sterilization time—all fully compliant with food industry

hygiene standards. These findings provide actionable technical references for high-performance transmission system

design in food machinery, offering substantial value for advancing the food equipment manufacturing sector.

[ Key words ] mechanical manufacturing technology; food machinery; transmission system; optimization design; precision

machining; finite element analysis
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