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Fig. 2 Design of (a) micro-gearbox, and (b) micro-tweezers.
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Schematic illustrations of experimental set-up. (a) Overview

Table 1 Design of micro-gears.

Small gear Large gear
Number of teeth 10 20
Module 0.04
Pressure angle [degree] 20
Pitch circle diameter [um] 400 800
Addendum circle diameter [pum] 480 880
Root circle diameter [um] 300 700

Table 2 Experimental conditions for laser cutting and forming
of SUS304 steel sheets and pipe.

Specimen [Thicknse::etl 00 pm] [Thicki::;tso pm] [Thickn]:ls[: 90 pm]
Process Cut Cut Bend Cut Bend
Bending mechanism - -—- UM BM - UM BM
Frequency [kHz] 52
Power [W] 13 1.1 1.3 2.5 13 24 2.8
Beam diameter [pum] 30 30 46 192 30 208 265
Scan speed [pm/s] 100 700 8000 8000 120 8000 8000

Fig. 3 SEM photographs of processed micro-gears. (a)
Small and (b) large gear.
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Fig. 4 Eleven distinct nets of a cube.
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Fig. 6 SEM photographs of fabricated micro-gearboxes.
(a) Before and (b) after covering.

Fig. 7 SEM photographs of two types of gear-stoppers.
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(a)

Fig. 5 Laser forming procedure for the fabrication of micro-gearbox.
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Fig. 8 Fabricated micro-tweezers. (a) and (b) three fingers,
(c) and (d) two fingers.
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Fig. 9 Two types of covered micro-boxes.
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Fig. 10 Assembled micro-gearbox.
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