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Fabrication of micro grooves and holes using laser-assisted etching
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Fig 1 Schematic diagram of the laser etching system using an optical-fiber as the tool
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(a)P=35W, C=20%, d=150um (b)P=3W, C=20%, d=100um  (c)P=4 5W, C=20%, d=170pm
Fig 2 Damaged fiber tips due to melting, (a), and fracture, (b), and the bending of the fiber tip due
to a large bubble (fiber is m the circle)
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Fig 3 Threshold distance between the fiber tip and sample surface to avoid fiber damage
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Fig 4 (a)Vanation of hole diameter with respect to the laser power P=2, 25, 3, 35, 4W from left

to nght at the corresponding threshold distances (b)SEM picture of the cross-sechon of an etched
hole, P=5W, C=20%, Gap=350um
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Fig 5 Optcal mucrographs of the holes dnlled at unstable conditbons, (a)P=35W, C=10%,
Gap=250um, (b)P=35W, C=40%, Gap=250um, (c)P=35W, C=20%, Gap=200uym
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(a) top surface (b) bottom surface {c) cross section
Fig 6 Straight holes dnlled m titamuum foil of thuckness 250um (P=3 SW, C=20%, Gap=200um)

FadTd Fig 6& olg L Moz JIFE AW BHA 4 - Y RHAMY 7YE HAFm g
o ARe] P o 170um 389 FAZFL of 80-10umeE SR T AA oo His
Fgol ARG YAE S5 7HFo) ML By

V. g¢

¥ @TddME AEUE o8P oA FAHEY ¥e NFEE ¢ Jopigor FYE AY)
o FRIHEe] TAY A& Iy A PPor FHKE NFETE AMEEe HZE HolAdY
AL LS AA 7t A FA %L wAe Ao ds 2ARAY FHR HFA AxEL
e AA AL MFE F BAFY &8 ZAAE MY Faw d5E ety AAFA 7}
& fdMe FEH BEG AdAilels 33, A gde] ¥EV} g F8E oz vebgrh §9
UG AY19 7L JHEE] A WS AMLs FAL AWl s FogYgoz HAHoz v
23 34 R BAFIC TEY 79 71E0l teEE By

V. 3284

1 R Nowak et al, "Nd YAG-laser-induced wet chermcal etching of titamum and stamless steel”,
Sensor and Actuators A 51, pp 41-45, 1995

2 Y S Shin and S H Jeong “Laser-assisted etching of titamum foil m phosphonc aad for
direct fabrication of mucrostructures”, Journal of Laser Applications, Volume 15, pp 240-245, Number
4, 2003

- 101 -~



