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Abstract; Research on magnetorheological finishing technology at home and abroad is reviewed. Accord-
ing to the development of magnetorheological finishing technology, the current main application of ultra-
precision machining principle and progress of magnetorheological compound polishing technology are elab-
orated, mainly focusing on Magnetorheological Jet Polishing, Ultrasonic-magnetorheological Compound
Polishing, Chemo-mechanical Magnetorheological Finishing and Cluster of MRF processing methods and
mechanism of material removal. Then the MRF method is compared in terms of surface precision machi-
ning, surface integrity and processing efficiency. Finally, a discussion is conducted on how to improve
the precision polishing efficiency, forecasting the development of ultra-precision magnetorheological fin-
ishing and pointing out the key research direction in the future.
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Fig. 1 Schematic view of magnetorheological finishing
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Fig.2 Schematic view of magnetorheological jet polishing
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Fig.3 Jet and jet magnetic contrast
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Fig.4 Magnetorheological jet polishing renderings

of fused quartz
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Fig. 5 Schematic view of ultrasonic-magnetorheological

compound polishing in Harbin Institute of

Technology
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Fig.6 Schematic view of chemo-mechanical

magnetorheological finishing
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Fig. 8 Schematic view of cluster magnetorheological

polishing based on the dynamic magnetic field
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WA R A TN ER1] T
HIAEEE Ra/ &AM TP PR
otHA PR pviem wmste ek -
AT ARV =R/ A <0.5 0.013 it ik ie I FBE 14 T G 25 R R A s 55 2 4 T
R R TR AR O <1.00 0.35 B B Nt AR i 3R ol TR I A e e
A2 MU T A2 <0.50 0.15 By B 6T A A RE AR M T4
ARAERE IR ' <0.50 0.18 By = TR e A B 1 o T B A B o M O
. BRI TERE.
4 & B -
SR WO AR ARG RN E K S Hk:

JE BRIV PR T 0K 8 {68 G oy A R i 22 7 3l
A7 AELI A X0 i D 72 41 D' ) FROUL RUBE o AL B )
FASIRAE T REE S M B Be, HAIT A9 I 07 %8 2002
ZRVER BT, Rz RGEVERHEERTIT, XS BB
— R BB R R AP AL i T AR G ¥ o5
P TALIE BT TE v R A 7 A 52 B 14 R 4 i T A4
R, B — D BT B AN 51k 5 SR
G A A AL R 5 8T % A2 8 B0 25 o 4
J7 T BRI T AR AR 0 (O T1) (PR Y
VEFAHLE A iz By B 45 T T8 K 2E 47 TR A R Ge s bk
FE, AT AE 15 35K B I T A5 0 RS o il T A 4l e

(1] ZEJg, sk R, 8—WL, 5. 8RS % T Ui 2 4

ARESEGTET]. PLBR T2 # 4R, 2010, 46 (15) :161-
177.
YUAN J L, ZHANG F H, DAL Y F, et al. Development
research of science and technologies in Ultra-precision ma-
chining field [ J]. Journal of Mechanical Engineering,
2010, 46(15) : 161-177. (in Chinese)

[2] RABINOW J. The magnetic fluid clutch[ J]. Transactions
of the American Institute of Electrical Engineers, 1948, 67
(12) . 1167-1167.

(3] RBi/har, Bite FRK, 5. BT AP RO RG22 o't
PUR T st 5 & ], dliE s AR SR, 2015



56 1

e A RIS IO AR DR 33

(8): 168-172.
TANG X H, CHEN H, ZHENG Y C, et al. The design
and development of the craft process of magnetorheological
polishing machine tool based on central China numerical
control [ J ]. Manufacturing Technology & Machine, 2015
(8): 168-172.

[4] WUZC, YANQS, BAI Z W, et al. Ultra smooth polis-

[

hing research based on the cluster magnetorheological effect
[J]. Key Engineering Materials, 2011 ,487; 283-288.

[5] sk RET A CHOARTE AP R B KA 7R % HLAR
SRS BT RS R L) ] WO 50t T i,
2015(9) : 266-272.

ZHANG F. Research progress of magnetorheological finish-
ing technology at CIOMP[ J]. Laser & Optoelectronics Pro-
gress, 2015 (9) : 266-272.

(6] frie, B—WL, S/, 45, B UR AL T BRI I 7.3

EHER T Z0T]. Jes % T, 2010, 18(1):
162-168.
SHI F, DALY F, PENG X Q, et al. A new technique for
eliminating subsurface damage layer of grinding surface with
magnetorheological finishing[ J]. Optics and Precision En-
gineering, 2010, 18 (1) . 162-168.

(7] INEI BEAL, AT, 2. 1R XSl mkm A4t
BB S OEH R 2 [T ] HUARBE 5 i, 2016 (7) :81-
84.

SUN B W, LI S Q, WANG R S, et al. Reciprocating dy-
namic magnetic rheological polishing mechanism and polis-
hing liquid preparation[ J]. Mechanical Design and Manu-

facture, 2016 (7) :81-84.

HEE, TR, ZE0RMS, A WA A G AR R
SFIOEREE WIS T ], HUB R 224, 2016, 52(05) -
80-87.

YINSH, WANG Y Q, LI Y P, et al. Experimental study

(8

(A

on magnetorheological finishing of sapphire substrate[ J].

Journal of Mechanical Engineering, 2016, 52 (05) . 80-
87.

(9] 8—mA, sKenl, 222840, 5. B PERE SR HoAR
[J]. BB TR, 2009, 45(5) :171-176.

DALY F, ZHANG X C, LIS Y, et al. Deterministic mag-
netorheological jet polishing technology[ J]. Journal of Me-
chanical Engineering, 2009, 45 (5): 171-176.

[10] T4, ML A S G 3R 22 18 1E /Y K4
ARWFFED ], BEIREE: MR Tl R E R TR B
2014.

[11] FERZE M RG2S A e B AR BEFE[D ]
MR : MR 7RI TP KA LA TR B, 2007.

[12] JAIN V K, RANJAN P, SURI V K, et al. Chemo-me-
chanical magneto-rheological finishing (CMMRF) of sili-
con for microelectronics applications[ J]. CIRP Annals -
Manufacturing Technology, 2010, 59(1) ; 323-328.

[13] YANQ S, YANJ W, LU J B, et al. Ultra smooth pla-
narization polishing technique based on the cluster magne-
torheological effect [ J]. Advanced Materials Research,
2010, 135(135) . 18-23.

[14] PANJ S, YAN Q S, XU X P, et al. Abrasive particles
trajectory analysis and simulation of cluster magnetorheo-
logical effect plane polishing [ J ].
2012, 25(22) : 176-184.

[15] BdRfl, FRKA, B%Z0M, 4. SEREREUR A O It 3
AR BERE 28 0 RO HLERATSE [T ], I HLAR TR,
2014,25(20) :146-152.

BAI Z W, YANQ S, LU J B, et al. Study on the mecha-

Physics Procedia,

nism of the effect of polishing pad on the magnetorheologi-
cal effect of the cluster[ J]. China Mechanical Engineer-
ing, 2014,25(20) :146-152.

[16] ¥E4kA: , TAIRKAE , R ioR , 55 BE S R PEI LAY 3 2
15 A Bl 65 # S A Y67 1% : CN201510801886. 4
[P]. 2015-11-20.



