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Development of a co-shaft BD-PCD wheel-tool for research of a chip mold-core
fabrication for cells microscopy examination
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Abstract

The study presents a novel approach to the fabrication of a biomedical mold by using a developed
BD-PCD wheel-tool. Firstly, a dual-spindle ultra-precision CNC machine tool is designed. A WEDG
mechanism is built on the machine tool to machine a BD-PCD wheel-tool with high co-shaft
accuracy and thin grinding-edge. The good electrical conductivity of BD-PCD allows for an
ultra-thin grinding-edge of 5-um thickness to be produced on the wheel blank. A technique of in-situ
high-speed fast-shallow grinding is proposed for precisely microgroove array generation on NAKS80
mold steel. Nanometric grinding depth results in much less friction allowing for the cold machining

conditions and preservation of diamond’s SP? bond structure. It overcomes the traditional obstacles



to using diamond to machine steel by having excellent metal removal rates. To precisely polish the
mold-core and remove burrs from grooves’ edges, a vertical polishing spindle is designed on the
machine tool. The surface roughness of the microgroove is measured and achieved within Ra0.045
pm. Experimental result proved that the wheel tool can work at room temperature since grinding is
controlled below nano depth resulting in decreasing the affinity between ions of carbon and iron.

This makes the diamond wheel-tool easy create a dislocation for iron atoms.

Keywords: Boron-doped polycrystalline composite diamond, Co-shaft, Cell microscopy examination

chip, In-situ high-speed fast-shallow grinding
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Parameters Roughing Finishing
Voltage 110V 80V
Capacitance 20,000 pF 1,500 pF
Speed 500 rpm 500 rpm
Feed-rate 0.06 mm/min 0.04 mm/min
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Parameters Conditions
Spindle speed 18,000 rpm
Cutting depth 500 nm/stroke
Total cutting depth 11 pm
Coolant Cold air +Oil mist
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