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A study on micro grooving characteristics of planar lightwave circuit and glass
using ultrasonic vibration cutting
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"Dept. of Mechanical and Precision Engineering, Graduate School, Pusan National University

""School of Mechanical Engineering, Pusan National University

Abstract

Recent years, optical components’ are widely used
in optical communication industry for high speed and
mass storage data processing. Micro grooving of planar
lightwave circuit and glass, those are widely used in
optical component, are realized by polycrystalline
diamond tool with ultrasonic vibration. To know the
characteristics of brittle materials cutting, ultrasonic
vibration cutting tool and machining system are built for
the experiment. Grooving on planar lightwave circuit and
glass experiments are performed and their shape are
measured by photograph with microscope. It reveals that
better groove shape with low chipping of planar
lightwave circuit and glass are obtained by micro
grooving machining with ultrasonic vibration. These
experiments are considered as a possibility to the micro

grooving of optical communication components.

Key words: Ultrasonic vibration cutting(Z &3 54
4h), Micro grooving(Wl Al & 7}3), Planar lightwave

circuit( B H F =3 2), Glass(52])
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Fig. 1 Illustration of planar lightwave circuit
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Fig. 3 2 dimensional vibration cutting
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Table 1 Condition for analysis

Node 9410
Element 5529
Element Type 10 node Tetrahedral
Material Stainless Steel type 446
Young’s modulus 2x10" N/m’
Poisson Ratio 03

Fig. 4 Deflection at 20667.1Hz

Fig. 5 Deflection at 21130.1Hz
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Fig. 6 Schematic diagram of cutting tool
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Fig. 8 Cutting System
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(b) Planar lightwave circuit

Fig. 9 Comparison between glass and Planar
lightwave circuit

Table 2 Cutting condition

Workpiece Glass, Planar lightwave circuit (PLC)
Material Diamond
Nose radius 0.1mm
Tool
Rake angle 0
Clearance angle 2°
Cutting speed 0.1m/min
1D vibration cutting 19.52kHz
Frequency
2D vibration cutting 19.52kHz
Depth of cut 5im
Cutting fluid Water
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Table 3 Photograph taken with microscope of groove by experiment

Conventional cutting 1D vibration cutting 2D vibration cutting
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Fig. 10 Comparison of grdove width

in each cutting method

Chipping Length (mm)
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Cutting Method

Fig. 11 Comparison of chipping length
in each cutting method
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