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Optimization of Magnetic Needle Grinding Process Parameters
Based on Gray Correlation Theory

ZHOU Chuangiang, HAN Bing, HU Yugang
(School of Mechanical Engineering and Automation, University of Science and Technology Liaoning,

Anshan 114051, China)

Abstract: Taguchi orthogonal method was used to carry out experimental design to explore the influence
of magnetic needle type, rotating speed of magnetic pole plate, machining magnetic gap and machining
time on workpiece surface roughness, surface hardness and workpiece material removal. The experimen-
tal data were analyzed by gray correlation theory method, and the gray correlation coefficient and gray
correlation degree were calculated to obtain the best technological parameters. When the model of the
magnetic needle was ¢ 0.5 mmX 5 mm, the rotating speed of the magnetic pole plate was 2000 r/min,
the processing magnetic spacing was 10 mm, and the processing time was 30 min, the test result was the
best. Among the single process parameters, the type of magnetic needle had the highest correlation with
the test results, followed by the processing time and processing magnetic spacing, while the rotation
speed of the magnetic pole disk had the least influence. The experimental results showed that under the
optimized process parameters, various performance indexes were the best, including workpiece surface
roughness, surface hardness and workpiece material removal.
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