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Study on Micro Grooving of Tungsten Carbide Using Disk Tool
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E), Micro disk tool (O|M| C|A = 251, Electrical discharge machining (4% 712),

Tungsten carbide (EAEI 7tHIO| =), Polycrystalline diamond (C}Z CHO|OF2E)

Recently, the demand for micromachining of hard materials has been increasing. Machining microholes, grooves, and
structures in hard materials such as tungsten carbide is very difficult. In this study, the machining characteristics of a
microdisk tool for microgroove machining of tungsten carbide were studied. Microtools made of polycrystalline
diamond (PCD) were fabricated using wire electrical discharge grinding (WEDG) to machine high-hardness tungsten
carbide. Rectangular and V-shaped disk tools were fabricated by WEDG with controlled wire paths. In the micro
grooving of tungsten carbide, the effects of capacitance and feedrate on the surface roughness of microgrooves and
the wear of disk tools were studied. As the capacitance and feed rate decreased, the surface roughness decreased
and no significant wear was observed in the PCD tool. However, an increase in tool edge radius of several

micrometers was observed.
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Fig. 1 (a) Schematic diagram and (b) photo of the experimental
system
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Fig. 2 Schematic diagram of (a) disk tool fabrication by WEDG and
(b) micro grooving process
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Fig. 3 SEM images of (a) micro disk tool (b) V-shape disk tool

Table 1 Parameter for grooving

Spindle speed [RPM] 20,000
Feedrate [pm/s] 10, 20, 30, 40
Depth of cut [um] 603?\/(-51111;?5%@
Groove length [mm] 15
WC-Co plate
Workpiece Size: 15 x 15 mm x 500 pum thickness Co

17 wt%, grain size: 0.2 um, HK: 1165 kg/mm?
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Table 2 Parameter for WEDG

Voltage [V] 100
5,600
Capacitance [pF] 10,000
22,000
Spindle speed [RPM] 19,000
Feedrate [pum/s] 1
Tool electrode Brass wire (@ 200 um)
PCD
Workpiece electrode grball: dseirz:evgf(-)c}:)m
EHWA Diamond
Disk diameter [pum] 500
Disk thickness [um] 50
Dielectric fluid Kerosene
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Fig. 6 Surface roughness according to tool feedrates
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Fig. 7 Edge radius of disk tool (a) before machining and (b) after
machining
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Fig. 8 Surface profile of micro grooves machined on tungsten
carbide

Weg= 200X Norse Reducton = Line Il Busy  Signal A= SE2
EHT = 500k Scan Speed = 3 Aperture Size = 3000 pm - o vacuas - 1 4d ZEISY/
WD = 70mm =60 High Current = Of D —

Fig. 9 SEM image of V-shape grooves
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(b)

Fig. 10 SEM image of V-shape disk tool (a) before machining and
(b) after machining
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