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Experimental Study on Double-surface Magnetic Abrasive
Polishing Excited by Toroidal Magnetic Field
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Abstract; Traditional magnetic abrasive polishing process is only suitable for processing one side of the
workpiece, but it cannot polish double-surface at the same time. To overcome the shortcomings of current
methods, this paper presented a new magnetic polishing process based on annular magnetic field, which
can polish both sides of the workpiece simultaneously. Electromagnet with annular magnetic field was de-
signed, and then finite element simulation analysis was carried on. In order to further explore the effect of
current intensity, the clearance between the magnetic pole and the workpiece, the spindle speed and polis-
hing time on surface roughness, double-surface polishing experiments were carried out on the material of
stainless steel. It was concluded that the surface roughness R, decreased with the increase of polishing
time, working gap and spindle speed. Orthogonal test scheme was designed to obtain the reasonable

process parameters and experimental verification was made. Finally, a good surface roughness on both
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sides was obtained. The experiment has proved that the method can polish both sides of the workpiece sur-

face at the same time, and the surface roughness R, of two surfaces decreases from the original 0. 2 pm to
R, (S) = 0.094pm and R,(N) = 0. 068um respectively.

Key words: magnetic abrasive finishing; toroidal magnetic field; double-surface polishing; magnetic

simulation
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Fig. 1 The priciple of double-sided magnetic polishing
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Fig. 2 Magnetic polishing test systems
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Fig. 3 Electromagnet 3D simulation model
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Fig.5 The measure data of magnetic flux density
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Tab.1 Magnetic polishing parameters and levels

K% Ow/mm n/(resmin~1) t/min
K- 1 1.5 60 20
K2 2.5 90 40
K3 3.5 120 60
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Fig. 6 The change of surface roughness over time
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Tab. 2 Stainless steel polishing program and results

J¥ t 0w n Ry /pm Rucs) /pm

7 /min  /mm  /rpm i/ J& iy / J&

1 20 1.5 60 0.175 0.133 0.168 0.136
2 10 2.5 90 0.184 0.089 0.125 0.098
3 60 3.5 120 0.136 0.068 0.222 0.094
4 20 2.5 120 0. 150 0.083 0.193 0.114
5 40 3.5 60 0. 157 0.094 0.194 0.116
6 60 1.5 90 0.185 0.088 0.159 0.105
7 20 3.5 90 0.165 0.077 0.216 0.130
8 40 1.5 120 0.263 0.080 0.198 0.122
9 60 2.5 60 0.195 0.080 0.228 0.120

H 2 2 0, = AP BN K 29 1 B =0 i

AR 3k A i 2 X 3k 3 4 SR R ), B = R o
PIESEAT 504 25 SR an Al 2 PR,

0.141 +R(S>

0.12 \\.
£

S

20. 10}

2

=

=

H%O.OS

0.06 L I 1 L L L L L L L I |

1 2 3 1 2 3 1 2 3

KA
H7 2REARRKTFTA@HEER,
Fig. 7 The surface roughness under
different levels of various factors
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Tab.3 The orthogonal analysis

1
o Rucs) Ra.ov
1 0.109 0.097
2 0.112 0. 088
3 0.124 0.079
W% Ry 0.015 0.02

FE AR LI T AE © KOF T X R IHLRE R
R B2 C; . Cr 0 R

Ci.. = (By — Buw ) /Ry, (2)

Ci,.. = (B, — Buw, ) /Ry, . (3)

Horp By b #5 B AE | KOF T Y 5 R R
R Buw F1 Ry 4351 A 12 HL 0 A A [] = A4~ 7K SF R 11
He/N T HLAE B R, RN 2% 1 HLRS B R Rk 25, Cor, it
NG FRIR G E BLIRAE @ KPR N 2R DR BE R, 19 5%
M B /0N, W AR A5 A 2% TR R B R B/ R 4 =X
(2>, R )R 3 T1 5L AE 5 KO T X 26 T A RS
JE R 5200 2, G5k 4 .

F4 BEIMEEEBEROBME

Tab.4 The influence rate of current on surface roughness
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Tab.5 The comprehensive influence rate
of current on R,;, and R,,
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