86

Panasonic Technical Journal Vol. 62 No. 2 Nov. 2016

WSV AL —FNTERIC X A% T

Precision Hole Forming with Ultrashort Pulse Laser
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Abstract

We have developed a precise laser milling machine for micro-hole machining. High-precision holes can be formed by using an

ultrashort pulse laser and piezo-actuated scanning mirrors.

The newly developed machine is capable of forming holes of various shapes. This paper describes and evaluates the forming of
polygonal holes with the machine and special software. We have achieved holes with a sharp edge although the machining time was

more than 4.7 times longer than our calculation.
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Fig. 1 Illustration of laser machining
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Fig. 2 Machined hole produced with ultrashort pulse laser
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Table 1 Specifications of the laser milling machine
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Computerized Numerical Control
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Fig. 4 Configuration of piezo-actuated mirrors
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Fig. 5 Toolpath for a round hole

(@) RAWHEY—IVIXZ

(b) AEERY—IVISZ

FE6R ZMILH Y — VSR

Fig. 6 Toolpath for a polygonal holes
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Fig. 7 Spot diameter as a function of laser wavelength
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Fig. 8 Relationship between machining speed and pulse fluence

for different frequencies
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Fig. 9 Result of trench forming
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Fig. 16 Pentagram hole
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Table 2  Machining time and edge radius
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