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Abstract

In this study, three-dimensional microstructures are manufactured using a laser micro machining system,
which consists of an ultraviolet pulsed laser and a stage having five degree of freedom. The works are
controlled to move by the five-axis stage to an arbitrary position and angle, to manufactured
three-dimensional microstructures. In order to try to improve the laser ablation characteristics, we have
irradiated materials by fourth harmonics and fundamentals of a Nd-YAG laser, simultaneously. We have
found that it is possible to increasethe ablation rate 20% by irradiating UV-IR laser simult aneous.
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Fig.l Experimental equipment for micro machining using
pulsed laser.

Table.1 Performance of The Q-sw Nd-YAG laser

Laser UV-laser IR-laser
Wave length (nm) 266 1064
Repetition rate (Hz) 30 30
Maximum power (mJ) 3 15
Maxm;um Energy density 1.8x 10° 3.8 102
(I em?)

Minimum focusing

size(u m) 8 100
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Fig.3 Adjustment of focusing length using the beam expander.
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Fig.4 Laser ablation depth as a function of irradiated energy
density of IR-laser for the copper.
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Fig.5 Laser ablation depth as a function of irradiated energy
density of IR-laser for the acrylic acid resin.
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Fig.6 Laser ablation depth as a function of irradiated energy
density of IR-laser for the alumina96.
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Fig.7 Laser ablation depth as a function of irradiated energy
density of IR-laser for thesinglecrystallinesilicon.
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Fig.8 Laser ablation depth as a function of irradiated energy
density of |R-laser for the graphite
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Fig.10 Laser ablation depth as a function of irradiated timing of
IR-laser for the acrylic acid resin.
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Fig.12 Laser ablation depth as a function of irrediated timing of
IR-laser for the single crystalline silicon.
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