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Influencing Factors on Polishing Inner Surface of 40Cr Steel Pipe Fittings with a
Magnetic Grinding Method

CHEN Yan, SONG Zong-peng, LI Chang, HAN Bing
(School of Mechanical Engineering and Automation, University of Science and Technology Liaoning, Anshan 114051,

Liaoning)

Abstract: To solve the magnetic shielding problem on the polishing inner surface of ferromagnetic pipe fittings with a
magnetic grinding method,a magnetic abrasive finishing equipment was developed. Four types of magnetic pole models
were analyzed by finite element analysis. The influence of the shape, speed and movement state of the magnetic pole on
polishing effect were studied. 40Cr steel was taken as the experimental material for experimental verification, and the
surface morphologies before and after processing were observed by using a microscope. The results show that the pro-
cessing effect is better and the machining efficiency is higher when the magnetic pole is annular, the rotate direction of the
pole and workpiece is opposite, and the magnetic pole rotate speed is 2 000 r/min. The surface roughness of the work-
piece decreases below 0. 25 pm. The micro cracks and potholes on the inner surface of the workpiece are perfectly re-
moved and the quality of the workpiece surface is obviously improved by comparing the surface morphology before and af-
ter processing. The magnetic shielding problem can be effectively solved using the poles built-in method and better pro-
cessing surface can be obtained.

Keywords: magnetic abrasive finishing; magnetic circular pipe; speed of the magnetic pole; rotating magnetic field;

surface polishing
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Fig. 2 Shape and size of the magnetic poles (Unit: mm)
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Fig. 3 Magnetic flux density cloud images and variation curves of four different magnetic pole shapes
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y Parameters Values
s s Size of magnetic abrasive particles/pm 250
( 10 min Size of Fe/pm 200-250
) ’ ’ Size of Al,O;/pm 40-50
N ’ My, * m,\lz()3 2: 1
’ Sintering time/h 6
Sintering temperature/C 1100
Working gap/mm 2
Lubricant/mL 5
Magnet revolution/(r « min') 0,1 500,2 000,2 800
Workpiece revolution/(r » min') 600
Feed speed/(mm * s') 1
Processing time/min 60
1 3.2
Fig. 4 Photograph of the experiment ’
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Fig.5 Variation of the surface roughness with finishing

time in different magnet shapes
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Fig. 7 Surface morphologies and surface roughness before and after processing in different rotation speeds of magnet

with workpiece revolution of 600 r/min
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