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Micro Pin Fabrication of Tungsten Carbide Using Polycrystalline Diamond
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Micro tool fabrication is crucial in micro machining. Wire electro-discharge grinding (WEDG) is one of the popular methods
applied to fabricate micro tools used for micro electrical discharge machining (EDM), electrochemical machining (ECM), and
ultrasonic machining (USM). WEDG can machine micro tools or features regardless of workpiece hardness. In WEDG,
however, the machining speed is relatively low and the discharge gap control is not easy. In this study, the micro
mechanical machining using the polycrystalline diamond is introduced to fabricate the micro cylindrical tool or micro pin of
the tungsten carbide. This method demonstrates the possibility of applying ductile machining of tungsten carbide without
brittle fracture or cracks. This paper compared the machining characteristics such as material removal rate and surface
roughness with the PCD-mechanical machining and WEDG.
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Fig. 1 Schematic diagram of (a) Wire electro-discharge grinding
(WEDG) and (b) PCD mechanical machining for micro
circular pin

20 pm
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Fig. 2 (a) PCD tool used for mechanical machining of micro pin
and (b) SEM image of PCD surface
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Fig. 3 (a) SEM image of micro pin fabricated by PCD mechanical
machining, (b) Optical image and (c) SEM image of the
machined surface
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Table 1 Parameters for mechanical machining

Ssppi :;i(lie Feed/rev Feed rate DOC MR3R

][] [um] [ums]
60 30 367,566
120 60 735,131

30,000 180 90 10 1,102,699
240 120 1,470,265
300 150 1,837,831

Table 2 Parameters for WEDG

Mz;l:ergng DOC Capacitance Length MRR
F m m/s

W T [PF] m]  [wms]
0.76 10 2,000 1,000 10,028
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Fig. 4 (a) SEM of EDMed surface (100 V, 2000 pF) and (b) Surface
profile
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Fig. 5 (a) SEM image of mechanical machined surface (Feedrate 30
um/s, DOC 10 pm, 30,000 rpm) and (b) Surface profile
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Fig. 6 SEM image of mechanical machined micro pin (a) Straight
pin and (b) Multi step pin (WC-Co)
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