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Abstract Magnetorheological (MR) fluids are a kind of dispersion system. Through the study on the stability of
dispersed system and the actual needs of magnetorheological finishing (MRF), the components of a water-based MR
polishing fluids are determined, which are suitable for optical manufacturing in this paper. The initial viscosity of the
MR polishing fluids is only 0.2 Pa+s. The yield shear stress of this MR fluid is 42.5 kPa via magnetic rheometer test
under the shear rate of 1 s ' and magnetic field intensity of 0.35 T. Polishing experiments are carried out on K9
glass and silicon with the MR polishing fluids. The experimental results show that the relative changes of removal
function peak removal rate are 0.15% and 0.22% , and volume removal rate are 1% and 0.88% for K9 glass and
silicon respectively in 2 h continuous polishing. The peak removal rate of removal function reaches 4.83 pm/min for
K9 glass and 1. 376 pm/min for silicon. The results prove that the MR polishing fluids has a good stability and high
removal efficiency which ensure that the polished material will be fast removed and has convergent efficiently by MRF.
Key words  materials; optical machining; magnetorheological polishing fluid; dispersion mechanism; removal
function; material removal efficiency; stability
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Fig. 5 SEM image and energy spectrum of carbonyl iron powder

SRR - ST BB B X D SRR I
BOHAEK P 8  HW T ORI
7K P9 8 0 73 A A () s 7 P 8 Jet I 7 7 Sk ik i B
B A T 2~ 4 A% I HK A KA AR R X %)
JeE I TR A M . DT By k2R 3 5 Xk T
[E1) 149 00 R 2 400« 3 RSORE - 18] B4 HE R 3 08070+ 52 TR KL
T B R L B T OK A O B EGR. THK B AT
JoTE JCiE g il R TS T E 5 S TR AR A

e B e % - FAT S JesE i T A A o

=
s 5

B AR R A | B N Ok A A B A il
D B 32 AR 0 TR RE LB T BEAS [+) 1
JE 1M1 HL o A SR BOR S  E 2R R L 7 — R T
B P & L 1 200 3R 5 R E 1) DR/ B E B & L 25 7 B O %)
— R R BE N OEROCR S MR .l TR E Pk S g
Hh AR S SR T ) KO B RN SR RE X T
KO BB 16 1 £ A AL 5 B0 &3 . X SioARHIL
e 5 WA WORE B O Sl . Bt X KO SRS AT
e S I Ve P B RIAR O 8 e 1) AL fL A A D

0416001-4



S 75

T Yt 72 3 YR T T RSB AR

By %F St AR EAT G R 0. 1 pm B 4 WA TR
VE MR

3 HIORR S ) 0 8 % < AR 7 T X 0 0 AL B 1
T R T I A8 ' YA T bl A3 HIOM R S A
AR A R R JBE 1) O 2R 4 B8R O 1% 3o 3 ) o 1
RSB i HL 2 #0025 E A - COOH AR,
= COOH 3 A AT L3 i 25 it e o e | S0 S
ARG R 0T 7 S5 AR B AR T A8 [ 00RL 2R 18 B BB
5 AN R SRR T L A T A R I S O R b
T o A AL AR R Y pH R RE Y XA
TR Y FL S R R R TORE [ Y L R T (€
FO o S EON B 4 F B AE 3000 ~20000 g/mol Z [A]
A REEA U0 3 HUE R R R 4wk N TE R
BB BL - A R 8 R 23 I HE R T AS R AR
WA R AR E 4 5k K 25 38 JB 7K B 19 4 28 Kk
Az SR 3 R T A TR B G ORG EE aE R L B kAR R
U8« AN R T B 78 A B 5 i L R T A I AR TR A 3
ARPER TN TR I R e B 1 3 HIORR S K R A R
THOREL 32 1R A5 o 174 e vl H1F e g A0 25 [R1HE s g AR UE 1%
UL 78 W) 3 TR A

it 75 700 P 326 455+ fh A R0 108 B A S A HIL G A
fil A2 F) AN TCAIL Al AR 7). AL s 43 kAR ) 2 B 2
HEZTE VR 2 TR 2 S o R R RS L T
BIL Aok 722 500 40 45 52 I A L B A IR RN AR 4 4E R S
R A X 25 28 fih 722 0] (4 BF 5 5 40 0 8 % A L s 3 F ik
A5 K B 3 £F 4k 2 (CMO) RS M — S AL REE A i
AR 5] TE AT s Rl A AT A R O AR G . B R T
il 9 VPR B AR AR O AL 6 BT, e A R
B B4 1 AR AR LA R PR A DS 36 R G5 P I Bl 5 %
AN T 2 0 73 00 Y V0 A% B 8 3 5 20 R UE B T A
PR ) 43 BORR E PE R R R . ARTE AL 6 WTLLE ik
PR R RE R ik 22 790 19 9 ' YRORY 3 R M
U, Fo— & N ORE B AR AR A AR LN F 102,
WM 78 PP S LA R T AR R L X s R )
VA VBORY B2 R BE A A A R T I R TR A
Ty AN 22 I s T B ) 0 i BT DAORY B 2 B
I 3 0 W i AR R AR e PEELA TR . R

0.221

0.20

=

—

o]
T

=

—_

(=}
T

Viscosity /(Pae®s)

e
—
>

—=—fumed SiO,
——CMC

0.121

1 2 3 4 5 6 7
Time /d
& 6 CMC FIS AR SIO, e i 6410 it 728 VBORS FE I A i)
ARk L il £k
Fig. 6 Viscosity of MR polishing fluid containing CMC

versus fumed SiO, varies with time

TR AR A REAE Dy ik A2 5]

A 5 S B B AR+ T O B T P AL
SiR B TIORE AR B A EL P B R A8 BB R 5 SE
FARAE T TR R U0 AL WP 7 S T 0 4 ) R e AR Ak
L8] £ 2 THT 7K 7 A5 23 BRI RE 6 e 2 W% T [ 4% A0
A, [F) 7 ZEES N pH IR 50 B 5 5 A9 i
A
4.2 HEREE S K Y B

AR 3R X5k 73 B 23 ORI B 4 55 98 AR S s
3 ) e B H 2 38 BT T A9 0 O A AR O TR
MRFRE I L W3R 1 7R . 4 B4 e L o il
FH IR Y- 30 5 8 23 HEOR) | 10 34 50 60 G At Bl 78] 42 It
FP a2 %8 7K B3I — Bl sy #:47 0. 5~1 h
PEFE AR U R BB HE 4 1 5% A 400~500 r/min. i
R EE 22 C~25 CZRLGIRAEMW. BT
SIS 0 ) e 2 8 0 580 358 A 5 A S T AE TR I AN TR A
Oy BEAT IR P A R ME S 2 A K 2 k. DRI L A T 1
TR A BORUG 5 Z NN 25 B 7 KR SEAR R B K o P
HEAT 30 min SEFEARIE R B E o rJE L REIR A
HORS P ALk R & MR AR IR NR G Wik
B2 ARG IR T FUR R R0 R 8 A
REhpEFE R B P AT P 3 ~4 h. SR B E N
60 r/min. #f E 12 h Ji5 o (i 73 HOR A fih 242 590 58 03 K
PEAE T FREAT 1~2 h R4S B B R AL IOL W

1 WG A IOC I BT L
Table 1 Composition proportion of MR polishing fluid

De-ionized Carbonyl iron  Polishing Wetting Thixotropic Other
Ingredient Dispersant /% pH
water powder /%  powder /% agent /% agent agents /%
Fluid for glass Others 40 1 1 1.5 0.2 0.3 10
Fluid for silicon Others 40 0.1 1 1.5 0.2 0.3 10
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