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Machinability in Micro-precision Machining of Ni-Plated Layer by Diamond Tool

Seon Ah Kim*, Dong Sam Park’

} Abstract }

Recently, expansion of micro-technology parts requires micro-precision machining technology. Micro-groove

machining is important to fabricate micro-grating lens and many micro-parts such as microscope lens, fluidic graphite

channel etc. Conventional groove fabrication methods such as etching and lithography have some problems in efficiency

and surface integrity. But, mechanical micromachining methods using single crystal diamond tools can reduce these

problems in chemical process. For this reason, microfabrication methods are expected to be very efficient, and widely

studied. This study deals with machinability in micro-precision V-grooves machining of nickel plated layer using

non-rotational single crystal diamond tool and 3-axis micro stages. Micro V-groove shape, chip formation and tool

wear were investigated for the analysis of machinability of Ni plated layer.

Key Words : Micro-precision V-grooves(H]AAY V &), Ni plated layer(UZ L), Diamond tool(Tho] o1& & 1), Tool
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Fig. 2 Photograph of experimental set up
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Table 1 Cutting conditions
Workpiece Electroless nickelplating
Diamond tool V-cut(90°) type
Cutting oil Dry Cutting
Depth of cut 4/m
Fig. 3 Photographs of V-Diamond tool Pitch of V-groove 7tm
Cutting speed 125m/min
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(a) Cutting length 1.43km

(b) Cutting length 2.86km

(¢) Cutting length 4.29km

(d) Cutting length 5.72km

Fig. 5 V groove patterms vs cutting length(x250)
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(d) Cutting length 5.72km

Fig. 6 Chip formation vs cutting length
(left: toolmaker’s microscope(x250), right : SEM)
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3-Dimensional Interactive Display
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(a) Cutting length 1.43km
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(b) Cutting length 2.86km
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(d) Cutting length 5.72km

Fig. 8 3D shape and 2D profile of diamond tool
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Fig. 9 The relationship between crater wear depth and
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