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Micro-machining of nickel by picosecond laser ablation
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ABSTRACT
In case of ultrashort laser ablation of metals, the transfer of energy from the electronic system causing strong
absorption of laser light to the lattice needs relaxation times of the order of some picoseconds. Under the above
theoretical background, nickel was ablated using femtosecond, picosecond and nanosecond laser. As a result, nickel
ablation by picosecond laser and femtosecond laser, which are called ultrashort laser, has similar machinability
because of relaxation time of metals, whereas nanosecond Nd:YAG laser has lower absorption, higher thermalization

effect in comparison with ultrashort laser.
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Fig. 1 SEM images of ablated line using (a)

picosecond laser(12ps) and (b) nanosecond laser

(235ns); wavelength: 1064nm average power:
100mW, repetition rate: 20kHz
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Fig. 2 (a) SEM image (0.2mm/sec) of surface and (b)
cross-sectional view (0.1mm/sec, 0.2mm/sec) of line
pattern by picosecond laser ablation; wavelength:

532nm,
100kHz

average power: 500mW,
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Fig. 3 The graphs of cross-sectional depth by
picosecond laser and femtosecond laser ablation
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