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The Study on the Application of CNT Particle in High-Precision
Magnetic Abrasive Polishing Process

Tae-Kyung Kwak*, Jae-Seob Kwak"

Abstract

In this study, new abrasives that were composed of iron powder and carbon nanotube (CNT) particle were attempted
to be abrasives for magnetic abrasive polishing. Because the CNT particles itself are very small ones with high hardness
and magnetic strength, these properties are effective for magnetic abrasive polishing of nonmagnetic materials. As an
experimental result for evaluating the machining characteristics in magnetic abrasive polishing, the CNT particles showed

better performance than the conventional abrasives such as Fe and CBN powder.
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Table 1 Properties of abrasive used in magnetic abrasive

polishing
Diameter Strength Density
(1um) (GPa) (g/em’)
Boron 140 33~4.0 23~25
SiC 15~145 2.9~4.0 2.5~35
ALO; 20 1.5 3.9
CNT 0.01~0.04 20~50 1.6
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Fig. 1 SEM image of CNT

1800
1600
1400

1200

N

i
i
!
800 H
éa

i
W/
k2 ﬁ‘"amwemms@w;

4 T T T ¥ T T T T T
0 500 1000 1500

Intensity
S
<
<o

1

600
400

200 ~

Raman Shift(em™)

Fig. 2 Raman spectroscopy (Hanwha co., CM95)
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Fig. 3 Schematic diagram of magnetic abrasive polishing
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Fig. 5 Experimental setup of magnetic abrasive polishing
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Table 2 Experimental conditions 4. Alsizdn ol 2M
Items Conditions

Current of inductor 2 5A S ubte] 7o A AupgiabZA S ONT dA58E £
Current of electro-magnet 0.12A /’\‘410}7] $5f Fig. 63} Zo] P4 AFMOR Z43git,.
Working gap 1.5mm Fig. 6(a)+ AntdA glo] A YA Ferto g AEeHGE uf
Spindle speed 900rpm otk FelA7h At d& shfjo] T ofFo] 719 F4o
Traverse speed 20mmy/min 2 Woln, o3l Eeb-J(Plowing) 22 ¢lsto] 3219 4
Working time 40min S HogA AT 2HAA Y] g b 08 AR
Workpiece AISI316 ol Itk E3 Fig. 6(b)%} (c)= FetCBNZ} Fe+CNT9| AFM

G40 Fig 62 ¥ S o EWs4o] o ¥
[e]

Table 3 Type of magnetic abrasive in experimental 5k A4S geld 4 Sl
Ttems Fe/Co Abrasive Medium 7121 Fig. 6(b)% (0 HugS o (b= AAHCE 24
EXP1 Fe - Gel FAbo| wersht 5719 |A7E 241, (o) (byofl wlshA &
EXP2 Fe CBN Gel Faro] d HelelA B719] HAVL Atk AL AT -
EXP3 Fe CNT Gel oAt
EXP4 Co CNT Gel Fig. 7:& ONT AvpA2 7hg 6%‘2";% o AR AR w2
32k UYL LhERRTE A YA mhE SHA Ha =
Table 4 Particle size of magnetic abrasive polishing HAAY] 2 Hoj v ILES /\}' 32 o o $& #9
Fe Co CBN CNT AZ7|E A9, 1L FHE Fe+rCBNI 79 At 96% &
Size(um) | 150 3 12| 0.003-0.005 ofglrh. ol7 e Fig. 89 SEMARION A HEhfzo] Felabop
Cotli Wams @ FeSte A4 9 oA o
1 A TS Bl A et )
QN Gl Aol 4713 7 gl Aaael 2

(@) (b) (©)
Fig. 6 Comparing to surface topography using AFM (a) only Fe-powder, (b) Fe-powder + CBN, (¢) Fe-powder + CNT

@) (b)
Fig. 7 Comparing to surface topography using AFM (a) Fe-powder + CNT, (b) Co-powder + CNT
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Fig. 8 SEM micrograph of mixed abrasive particles
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Fig. 10 Material removal from the workpiece surface
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