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Fig. 1 Micro PCD tool fabricated using WEDG process
(diameter=40 um, Ra=1.0 um)

Table 1 Experimental conditions

Parameters Value

Electrode material PCD (diameter: 40 um)

Electrode rotation speed 800 rpm
Range of diamond grain size ~ 8~12 um
Electrolyte 30 wt. % NaOH
Workpiece Soda lime glass

Applied voltage (V) 22~30 VDC (200Hz, 45% duty)




(a) V,=0 VDC (b) V,=22 VDC

(d) V=30 VDC
Fig. 2 Characteristics of microchannel fabrications according to the
applied voltage

(c) V,=26 VDC
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Fig. 3 Surface roughness according to the applied voltage

(b) Linear channel

(a) Micro-reactor

(c) Circular channel (d) Bottom surface (Ra 52 nm)

Fig. 4 Prototype of micro-reactor fabricated by hybrid ECDM
process using PCD tool

Table 2 Measurement of microchannel geometry

Channel #1 #2 #3
Width m 85.7 um 82.0 um 86.4 um
o 1.5um 2.8 um 2.4 um
Rz m 0.59 pm 0.51 pm 0.51 um
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