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process for preparing magnetic abrasive particles and to prepare a new type of magnetic abrasive particles by sintering with
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cubic boron nitride powder as grinding phase. Iron-based cubic boron nitride magnetic abrasive particles were prepared by
sintering method, and the effects of particle size ratio of raw materials and sintering temperature on the grinding performance of
magnetic abrasive particles were investigated. TC4 titanium aloy plate and SisN, ceramic plate were taken as experimental
objects, and the surface quality of workpiece before and after processing was compared by surface roughness measuring
instrument and 3D depth-of-field microscope. The surface morphology of magnetic abrasive particles after processing was
observed by scanning electron microscope as the evaluation index of grinding performance and service life of magnetic abrasive
particles, and the distribution of abrasive phases in magnetic abrasive particles was observed by surface scanning energy
spectrum analyzer. Magnetic abrasive particles were prepared by sintering method with iron powder as matrix and cubic boron
nitride powder as grinding phase material. The fina pressing force was 90 kN, the particle size ratio of matrix and grinding
phase was 3 : 1, and the sintering temperature was 1 180 “C. Under these conditions, the magnetic abrasive particles prepared
had good grinding performance, which was stronger than that of Al,Os/Fe and SiC/Fe magnetic abrasive particles prepared by
sintering method, and the surface finishing of SisN, ceramic plate could be realized. After grinding for 39 min, the surface
roughness could be reduced from 1.382 um to 0.117 um. Iron-based cubic boron nitride magnetic abrasive particles prepared by
sintering method can solve the surface quality problems of hard and brittle materials, and can be used as grinding media with
excellent performance to participate in grinding, meeting the requirements of magnetic particle grinding and finishing
technology.

KEY WORDS: sintering method; magnetic abrasive particles; cubic boron nitride; grinding of magnetic abrasive particles
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Fig.1 Preparation process of iron-based cubic boron
nitride magnetic abrasive particles
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Fig.2 Microscopic SEM image of raw materials: a) micro morphology of
iron particles; b) micro morphology of CBN particles
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Fig.3 Schematic diagram of magnetic
abrasive particle processing
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Tab.1 Experimental conditions

Experimental factor Parameter
Abrasive particle/um 250
Magnetic abrasive particles/g 10
Grinding fluid/mL 5
Machining gap/mm 2
Workpiece movement speed/(mm-s %) 1
Magnetic pole rotation speed/(r-min2) 1500

VRS A B0 2 ThHLRE JEE o 3 i 5% TR S BB X e T
IR AR TS, B W PR R TRCR .
T A PR B LB AT IS — o I )i M P L T 0L,
SE 6 25 T ) A R ST 7 SR T R P R R T
28

2 HREHMH

2.1 RIfE bk XL I BE AL B 2 0

SR T TRIRE AR B ] 46 B8 A BRI T T A i 14
% THIRELRE 2 FIRERE 25 R A Bl I 18] A4 22 A th 2k dn 151 4
Js e mE 4 AT LU 1, BT Ria B, MAP-1
RN T2 AR e g, 5 JRE F  1i] pA) 6 i 2k B 5 A1
F8 2 TRRELRE B2 o RS T 1) AR S, 2 0T S 1)

1.8

—a— MAP-1
1.6 —e— MAP-2
14t —e— MAP-3

121
§1.0'
S 08|
061
041
021
ob

0 3 6 9 12 15 18
#/min

a FRTETAELRE BE e R A AE Ak 1B L

iKE 12 min B, MAP-1 %32 HURLRS B 5 5 o 30 (] 7
i, MAP-2, MAP-3 4k&: R, LIRS AR
TS B o YA B AT [ ZE K 22 15 min B, MAP-2
)2 THDRURS FE R AR [0 T, i MAP-3 4k2: N [% ., 7k
N TR E) A S 18 min i, MAP-3 FZn] LIS 5 AH %)
o 1K Y 2 TREDRS B2, TR A 2 1 KRS B PR LR Y
1.685 pum FEAKE 0.093 um., X J& KN MAP-1 HF Y57,
i AACTI R AR R, TERIFEMIRE IR, BiAR R
{4 T P BB R 2 A 26 70 B0 TN AT DA A5 B R BT ) 4
1o FEFABR0 , 80 TR0 4G B B T LS e by
B T AR T A A PR A, T AT LAGRAS B R A
2 I R R A 2 RS B AR AN B
pst Rl DAE S NS R S SN S I ESTTR ik i
FRGZ18 o BRI TS ] A E A, o R ) P B o
AP R BE S, 7= A A RIR S ™, RS S B R
B, B E B T AR AE 5 /I SR A 1)
SRR XS B, B LSS I T [ 3K i, R s/
(R R R P AR AS IR ) R IRDMLRE 2 . ol T ik — 2
IS UF MAP-3 JUT i i 21 19 fie A4 2 1 s A7 7RG 2 5K
5, SCHE R, EVHEREZh 39 min B, T
14 B 2 THRLRS B2 SR 21 0.071 pum, 4k SE AT S I 25 1 kL
R AR A R D208, L B ka3

RS T T A2 T A O S n 18] 5 fif R . TC4
R B A AE R EE A N T 8RB, Br AR A 32 1Y
JBE A5 RIIE , WAl 5a B s . MAP-1, MAP-2 1 MAP-3
FERNTAFE D 12, 15, 18 min B ZR HE 55 an &l sb—d
fias, & HH R IE S — S5 T LR T
MAP-1 RSS2, Rl 1 s e P AR B 00 AN R
W, A TR RIE, BT TR
K E1ED . MAP=2 RO EE U AT, T A1)
JE AR SCH L AR J2 B, AR B A7 AE R 58 42 22 BRI
KPR . MAP=3 " (17 77 BALTIPRL AR AR X fe /)y, T
Ja B TR e s | 895), TR RS
KR . BRAS ARG C b e 2Bk, B8 T BfEr s
Frit. HAT I, FEREYEEE RO I TR T, AT L

40 r /A_——-""
fA“’
30 i 0
/.’
o .
8 A o »
E 20 - hd
S e
P
10} St
S
. -MAP-1
-o- MAP-2
0F « -MAP-3

0 3 6 9 12 15 18
t/min

LIRS SRSl A

&l 4 KA LU T A2 T Y 5 0
Fig.4 Effect of particle size ratio on the surface of the workpiece: a) curve of
surface roughness; b) curve of material removal
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Fig.5 Surface morphology of TC4 before and after grinding: a) original surface morphology;
b) after machining for 12 min with MAP-1; c) after machining for 15 min with MAP-2;
d) after machining for 18 min with MAP-3
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Fig.6 Effect of sintering temperature on
workpiece surface roughness
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Fig.7 SEM images of magnetic abrasive particles at different temperature
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Fig.8 EDS of magnetic abrasive particles
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Fig.9 Surface morphology of TC4 before and after grinding: a) original surface morphology;
b) after machining for 9 min with MAP-4; c) after machining for 18 min with MAP-5;
d) after machining for 15 min with MAP-6
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Fig.11 Surface morphology of SizN, ceramics before and after grinding: a) original surface
morphology; b) after machining for 39 min with cBN/Fe; c) after machining for
39 min with SiC/Fe; d) after machining for 39 min with Al,Os/Fe
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