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Finishing Internal Surface of 6061 Aluminum Alloy Bend Pipe Based on
Rotating Magnetic Field

CHEN Yan, ZHAO Yang, CHEN Song, LI Longbang, HAN Bing
(School of Mechanical Engineering and Automation, University of Science and Technology Liaoning, Anshan 114051, China)

Abstract: The inner surface defects of the hydraulic pipe can cause vibration and noise. To solve the problem and improve the
reliability of the hydraulic oil circuit, the magnetic field strength with different tapers were analyzed by Ansoft Maxwell
software, and the optimum taper size of the magnetic concentrator was obtained. The rotating magnetic field formed by the
circumferential arrangement of N-S-S-N four magnetic poles was driven by a six-degree-of-freedom manipulator, and the
cylindrical auxiliary magnetic poles filled with magnetic abrasives inside the bend pipe were grinded for 30 minutes to quickly
remove the groove and fish scale texture inside the bend pipe. The rotating magnetic field drived the magnetic abrasive grains
to continue grinding for 45 minutes and the internal surface roughness of the straight pipe section was reduced from Ra 0.48 pm
to Ra 0.12 um. The internal surface roughness of pipe bending was reduced from Ra 0.67 pm to Ra 0.13 pum, finishing the inner
surface of the 6061 aluminum alloy elbow. Vibration tests show that the bend acceleration decreased from 0.3059 m/s’ to
0.1899 m/s* after grinding when the vibration frequency is 2482 Hz. The amplitude and noise are also significantly reduced,
and the stability of hydraulic oil circuit is significantly improved. It is proved that finishing the bend pipe surface is beneficial
to reducing vibration and noise, and improving the performance of operational reliability of hydraulic conduit.
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