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( Burr and shape distortion in micro-grooving

of optical components )
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Abstract

The side burrs and shape distortion resulting from the micromachining of an
array of V-shape microgrooves in optical components were experimentally invesigated
and a simplified model for their formation is proposed. Burr/shape distortion should
be kept to a minimum level since they degrade the characteristics and performance
of these parts. The focus of this study is on the influence of depth of cut and
workpiece material, The workpicce materials used were brass, bronze and copper.

From the observation of the chip shape and burr/shape distortion, the proposed
model, that the compressive force at the cutting edge causes the ductile uncut chip
material to flow plastically outward toward the {ree surface to result in a burr, was

verified.
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Fig.l1 Drawing of Required Micro Groove
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Fig.2 Example of micro burr and shape distortion
(a) burr, (b) shape distortion
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Fig.3 Designation of burr
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Fig.4 Schematic diagram of burr generation
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Fig.7 Cutting strategics to evaluate burr growing rate

Table 1 Cutting condition of Experiment

I
MdtLUdl Bmss Br()n?c L()pp(‘r !

Luttm;, depth 1, 2, /1 h 8 um

Total cuttin
& DO um * 5 step
_depth , o

Prism angle 50°

Fig.9 shape of micro burr at tool entrance section
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Fig.11 Shape of machined surface and burr
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