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Optimization of Mechanical Processing Technology and Production Efficiency Enhancement Strategies

Lin Jianfeng
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[ Abstract ] Against the backdrop of industrial transformation and upgrading, the average equipment utilization rate of domestic

mechanical processing enterprises in China stands at only 62.3%, 25-30 percentage points lower than developed

countries, highlighting the urgent need for process optimization. This study focuses on 45 steel shaft components and

employs an L9 (3*) orthogonal experiment to investigate the effects of cutting speed, feed rate, and depth of cut on

processing efficiency and surface quality. Results indicate that the key factor affecting processing time is the depth of

cut (variance contribution rate 42.3% ), while the core factor influencing surface roughness is the feed rate ( variance

contribution rate 38.7% ) . The optimal parameter combination was determined as v=180m/min, f=0.15mm/r, and

ap=2.5mm. Compared to the original process, this configuration reduces processing time by 37.7% and decreases

surface roughness by 28.2%. Based on experimental findings, a four-pronged strategy integrating "parameter precision,

process efficiency, intelligent technology, and standardized management" is proposed, which can reduce the average

part processing cycle by 38.5%, providing practical guidance for industry-wide efficiency improvement.

[ Key words ] mechanical processing technology. parameter optimization. production efficiency. orthogonal experiment.
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WS UIEHEE v (m/min)  #5Ef (mmi)  FiZJI&E ap (mm)  JITHE T (min) - REHEEE Ra (pm)
1 120 0.15 1.5 12.8 0.82
2 120 0.25 2.5 9.3 1.05
3 120 0.35 35 7.6 1.38
4 180 0.15 2.5 6.8 0.56
5 180 0.25 3.5 5.2 0.73
6 180 0.35 1.5 8.1 1.12
7 240 0.15 35 4.7 0.61
8 240 0.25 1.5 7.2 0.85
9 240 0.35 2.5 5.8 1.24
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