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Study on Remove of Free-Form Surface Structure by Magnetic Polishing

LIN Longqiao, WANG Zhenzhong, CHEN Shiping
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[ABSTRACT]| Magnetic polishing technique has wide application potential due to the high adaptability of flexible tool to
the workpiece surface. The relevant polishing tools were developed, and a test platform was established in the paper. The
workpiece finish had been greatly improved after spot polishing on stainless steel flat parts, and the average removal effi-
ciency was 0.231 wm /10 min, which verified the feasibility of the magnetic polishing method. Then two kinds of free-form
surface structures were polished by magnetic polishing method. First, stainless steel parts with different curvatures were
polished by two different polishing feed movement ways. Experimental results showed that two polishing methods had the
ability to remove the contours of each curvature, and the removal amount falls between 0.14-1.33 wm. Secondly, the re-
moval efficiency was between 8.957-12.587 wm /10min after spot polishing the microstructured free—form surface, and the
smoothness of the contour is improved. Preliminary experiments showed that the magnetic polishing method had the ability
to remove both free-form surface structures, so it can explore further magnetic polishing technology used in deterministic
polishing of free-form surface structure.
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Fig.1 Status of the polishing head in the presence or absence of
a magnetic field

AFTBCH ARG T RSk — AP BE A T4 1
B0 B < A e L, D SR DG I 5 K R R R S i, ply 4
A~ M3 SRETRRER AR AR -5 A v ot 1 4, A fhv i ot P AR
Zrfliid M8 BRET S T H K T AR, THSL T4k
H1 B4R 10mm B2 AR IR S5 HLR Rl 5.
SE AR, R O R A K G AR 9 T B3k R T
M T e ST A AERE T ks 22 AL e R
TR BRI A S , BT S A e, T RSG5
PSSR S TR, ELy™ AR AR Xz 3l SRR kLAY 25

2 HERESKIEENY

R PE O TSk 5 [ R B e H LR 4
BRI GE E AN 3 TR W A A T EL Sk aE i
IR S MR F R #2 , TAA an An 1 2L Sk % B s (R
TP A) o LGE s AT HUR Z i R R shoA s

RIS R T Nd-Fe-B [FIHRAK RGN, HfE @
20mm, J2JE 20mm, -5 N38, Fo R0 35 % 1210mT, fiz
KHEEREIAL 310k]/m’ s PICIR I X 5 43 R A4 7
T T A5 125 220 T A5 2 A AS [R] i RS 89 T
4 (a) Ui, iZ TAK 105mm, 55 60mm, M ZEE A i &R
435124 R20. R30., R40., R50., R60. R70. R80, f~ il %
B BE 15mm, Hirt R20. R40 . R60 . R8O '™y Wy #E T, 1
A 3R, JCHE RS 3D FTENFS B0 2 1m e sh
HWANE 4 (b) s, BA 60mm, 5 6.7mm, S~ 75 BL
T2 75 1) BR8] B T A B AR R PR 25 4, A HE B 9 2mm, 55
0.7mm, FFR[EIFE 0.5mm, 856 FH 4G i B AL 28
WG RET IO S o — P4 4 RS R,
KA L ANEE 1 TR, RER A e 122
BN 2 Fis

3 WEEREITE
3.1 XFREIEHL ST # 2 BR BE T HIBEIE

|

|

ESUHIEN |
4XM3 25T | M8 &

..I,-

A i s et

T

| 4
|

E2 B i R E
Fig.2 Principle of magnetic polishing for free—form surfaces
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Fig.3 Experimental equipment of magnetic polishing
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Fig.4 Workpiece of free—form surface
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Fig.5 Surface texture of the stainless steel workpiece observed by
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Fig.6 Relationship between material removal and polishing time
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Fig.8 Surface texture and removal depth of the R80 mid—point
before and after polishing at the 200 magnification
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Fig.9 Material removal at the midpoint of each curvature after
polishing with two feed polishing modes
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Fig.10 Contour and height value of the surface microstructure
before and after polishing at 500 magnification
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Fig.11 Removal of the contour from the center of the circle r after
polishing 30 minutes
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