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Experiment of surface finishing on aero-engine blisk by

magnetic abrasive finishing

CHEN Yan, ZHOU Kun, NIU Feng-li, LI Chang

(Institute of Advanced Grinding Technology , School of Mechanical Engineering and Automation,

University of Science and Technology Liaoning, Anshan Liaoning 114051, China)

Abstract: When finishing the blisk with the process of magnetic abrasive finishing, the
interference between the workpiece and the magnetic pole is serious. Machining with radial
magnetic pole instead of axial magnetic pole can effectively avoid interference, but the finish-
ing pressure and the finishing efficiency are low. By analyzing the mechanism of radial mag-
netic abrasive finishing and the microscopic forces carried by the single magnetic abrasive
particle, it derived that increasing the variance ratio of magnetic field intensity could signifi-
cantly increase the magnetic abrasive finishing efficiency. With finite element simulation and
analysis, it showed that slotting rectangular grooves along the axis direction on the surface of
magnetic pole could improve the variance ratio of the magnetic field intensity. Through the
magnetic abrasive finishing experiment to nickel-based superalloy blisk and analyzing the ex-
perimental data, it was concluded that the magnetic abrasive finishing with radial magnetic
pole as the tool can realize finishing the blisk without interference, the magnetic abrasive fin-
ishing efficiency can be increased by 31% after the slotting rectangular grooves on the mag-
netic pole. The surface roughness value of the blisk was reduced from 1. 2pm to 0. 18 um. It
verified the feasibility that the magnetic abrasive finishing can realize finishing the blisk sur-

face with high efficiency and quality.

Key words: blisk; machining surface texture; magnetic abrasive finishing;

radial magnetic pole; slotting
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Fig.1 Mechanism of radial magnetic abrasive finishing
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Fig. 3 Magnetic field distribution before and after

slotting on magnetic pole
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from the magnetic pole surface

1 A0 % D R T A R AS ) 1 5 O b 23
S M A [ G A0 %) 10 J% I B BB R E B TR 0 B RN
R4 A BR T 70 B B A0 B T 5545 3 R iR T L 1
A AN [) B TR L 7 Jmg 3 104 8 N 5 B B RN B s )
P R/NINER 1 Fros. W8k B4 w35 18 BT JF 46
TERE B S TR U R 1 s VIS, W %) sy 50 i J I 5 S
RN 0.80 T, WFBE e J R 0. 318 N.



55 10 4

PR aHES% T2 S Sl HILRE 1A I B B R O R S 2327

*1 EWREREERILEGHEES
Table 1 Finishing pressure of different width and

depth ratio of rectangular grooves
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Fig. 5 Sketch of experimental device
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Fig. 7 Variation of blade surface texture before and

after finishing
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after finishing
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