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Abstract: The 0Cr18Ni9 stainless steel {ilm with a thickness of 20 pm was ablated and cut in a micro-
machining. Firstly, the ablation threshold of 0Cr18Ni9 stainless steel film and the beam waist radius
of a femtosecond laser were obtained based on the functional relationship between ablation area and la-
ser energy. Then, the metallographic phase and electrical resistivity of the stainless steel film ablated
by the femtosecond laser were researched in detail to observe the heat effect caused by the laser. Fi-
nally, in order to research the effect of femtosecond laser ablation on the phase composition of the
stainless steel film, specimens were tested by X-ray Diffractometry(XRD). Experimental results dem-
onstrate that the waist radius of femtosecond laser is 10, 416 pm and the ablation threshold of the

stainless steel film with a thickness of 20 pm is 0. 455 J/cm®. The metallographic phase of specimens
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cut by the femtosecond laser is in a recovery process, and its metallographic phase is not changed. The

phase composition of stainless steel film is not affected by the femtosecond laser cut, however, the

content of phase has been changed.
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Fig. 1 Experiment setup of femtosecond laser ablation
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Fig. 2 Ablation zone of stainless steel films with dif-

ferent energies
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Relation curve between laser power and

square of ablation diameter
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(a) SEM image of steel film cut by 110 W YAG laser
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(b)SEM image of steel film ablated by 500 mW fem-

tosecond laser
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(c)Phase of steel film ablated by 500 mW femtosec-
ond laser(1 000 X)
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Fig. 4

Microstructures of stainless steel films abla-

ted by lasers
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Tab.1 Electrical resistivity of stainless steel films

ablated by femtosecond laser

HWotshR Wk FLBH FLBH R
/mW /N /mA /Q /107Q « mm
500 10 198 0.505 051 1.01
450 10 196 1.020 408 2.04
400 10 195 1.282 051 2.56
350 10 195 1.282 051 2.56
300 10 194 1.546 392 3.09
250 10 194 1.546 392 3.09
200 10 193 1.813 472 3.63
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Fig.5 XRD test of stainless steel films
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Tab. 2 Contents of phase of stainless steel films

I % Nis. 9 Cro. 7 Feo. 36 Ni-Cr-Fe Nis. 9 Cro. 7 Feo, 36 Ni-Cr-Fe
/mW T G5R / cd B RHIER/ od B PR /() HaETR/OD
0 17 458 2 266 99.42 0. 58
300 29 030 16 714 95. 69 4. 31
350 23 137 15 570 95. 69 4. 31
400 24 432 15 270 95. 69 4. 31
450 18 825 12 777 95. 69 4. 31
500 25 585 116 911 95. 69 4. 31
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