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A Study on the Improvement of Performance of High Speed Cutting Tool
using Magnetic Fluid Grinding Technique
(A Performance Estimation of High Speed Cutting Tool)

J. R. Cho(Mech. Eng. Dept., Graduate School, CWU), S. C. Yang(WINTT Co., Ltd),
Y. G. Jung(Mech. Eng. Dept., CWU)

ABSTRACT

In high speed cutting process, due to the friction between the tool and workpiece, a temperature rise of contacting
part is serious. It need to develop cutting tool for overcoming such a poor condition. So now, some studies, the
optimization of tool shapes, the fine grains of tool material, multi-layer coating of tools are processing. If mirror
finishing on the tool is processed, there is advantage of relation between chip and tool, because of less friction, and
also tool's life would be increased. As a result mirror like finishing is expected efficient enhancement of tool.
Generally, it is too difficult to process by a general way for tools of complex shapes, it is required a new method
to process such complex shape tools. The magnetic fluid polishing technique can polish the workpiece of complex
shape, because the polishing method which polishes as compress the workpiece by the magnetism abrasives to
arrange to the linear according to the line of magnetic force. In this paper, We polished the surface of the high speed
cutting tool using the magnetic fluid polishing technique, to enhance the performance of the high speed cutting tool.

Key Words : High speed cutting process(:<;:72}), Magnetic fluid polishing technique (X7]1<3vF7]<4), Tool's life
(F7-5=4), Mirror like finishing(d W <An}), High speed cutting tool(aL<r 2 A3 )
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Abrasive particle Direction of Magnetic field

100um

Magnetic particle

(a) No magnetic field (b) Magnetic field

Fig. 1 Simply mixed oil bonded magnetic abrasives
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Fig. 2 Schematic diagram of polishing
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Fig. 3 Photograph of experimental equipment

Table 1 Specification of experimental equipments

Items Specification
Motor AC Servo 1800rpm
Magnet Electromagnet(0~0.2Tesla)

Permanent magnet(Nd-Fe-B, 0.6T)

Roughness tester | SV-624(Mitutoyo)

Tesla meter TM-601(Kanetec)
Power meter WT130(Yokogawa)
Microscope MF1030TH(Mitutoyo)
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Table 2 Experimental Conditions

Conditions

Cemented carbide(K30, HRc74)
241ES,132AD,122-2ED,336AG
0, 0.1, 0.2, 0.6T(gap 35mm)

GC #60, 100, 180, 320
Diamond #800,1500,3000,8000

25, 40, 50, 57wt%

450, 750, 1050, 1350rpm
0.15Hz, 10mm(amplitude)

Items

Workpiece
Ferromagnetic
Magnetic flux density

Abrasive grain

Composition  ratio
of abrasive grain

Rotational speed
Vibration
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Fig. 4 Relationship between polishing conditions and

polishing force
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Fig. 5 Relationship between polishing conditions and
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Table 3 Polishing conditions of cutting tools

Items Conditions
Grain Diamond #8000
Ferro-fluid 241ES
Composition ratio 50%
Magnetic flux density 0.6 Tesla
Rotational speed 1050rpm
Z-axis oscillation 10mm
Endmill Cemented carbide 910 4-plat

Table 4 Product conditions of cutting tools

Non-polish | 60-polish 30-polish

30min

Polishing
times
Rotation
direction
Up-down
oscillation

- 60min

- Cw CW

- X 0]

Non-polish

30-polish

60-polish

Fig. 9 Polished high speed cutting tools
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Fig. 10 Experimental equipment for performance
estimation of high speed cutting tool

Table 5 Experimental equipments

Items Specifications
MCT Sirius-2(Hwacheon)
Workpiece STD11(Non Heat treatment)
Tool dynamometer 9257B(Kistler)
Microscope MF1020TH(Mitutoyo)

360

400
—o—Non-polish Cutting speed : 6000rpm
—e—60-polish Feed : 300mm/min
300 | —o—30-polish Depth of cut : 1.5mm
= Width of cut : 0.2mm
P4
<
8
s 200
2
=]
=
£ 100
O
0
0 10 20 30 40
Cutting time (min)
(a) Cutting force
0.6
—o—Non-polish Cutting speed : 6000rpm
—e—60-polish Feed : 300mm/min
—o— 30-polish Depth of cut: 1.5mm
g 04 F Width of cut: 0.2mm
£
-
S
<
[
z 0.2
~ .
‘_% D’D’J:/u—u/‘:"‘
L
0.0
0 10 20 30 40
Cutting time (min)
(b) Flank wear
10min 20min 30min 35min 40min
Non-polish
60-polish
30-polish

(c) Photograph of flank wear(x50)

Fig. 10 Performance estimation of high speed cutting
tool
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