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Effect of YAG Laser Pulse Waveform to Laser Etching Crater
Morphology on Cylinder Wall

Zhan Jian Yang Mingjiang Wang Hongcai

(Institute of Mechanics, Chinese Academy of Sciences, Beijing, 100190, China)

Abstract In order to reduce the recast layer of the laser etching crater and to increase the etching depth the effect
of laser pulse width and waveform on laser etching crater morphology is studied by using double acoustoe optic
modulation technique, comparing the pulse widths with 0. 25, 7. 5 and 200 Hs, and comparing different waveforms
with single peak, two peaks and three peaks. The results show that when the pulse width is 0. 25 ls; the burr is
more; when it is 200 s, significant surface melting phenomenon appears; and when it is 7. 5Hs the phenomenon of
surface melting and the burr are significantly reduced. The surface of laser wave et ching with a single peak has more
burr with the depth of 7.5 Pm, the one with three peaks appears the surface melting phenomenon with the depth of
10 Pm, and when using two peaks waveform etching, the surface of burr and melting are the least, and the depth is
15 Um.
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Fig.3 Three kinds of laser pulse widths. (a) narrow pulse width, (b) laser texture, (c) long pulse width
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Table 1 T hree types of laser parameters , 4.01% 10’ Pa
T ype Pulse width /Hs pﬁvjzrra;g&/ f /kHz s 4
Narrow pulse 0. 25 6 0.5 '
width ,
Laser texture 7.5 4 0.6 5
Long pulse width 200 4 0.6

50 pm

4 ()0.25Ws, (b) 7. 5 Us, (¢)200 Us
Fig.4 Etching pits surface morphology of different laser pulse widths. (a) 0.25Hs, (b) 7.5 Hs, (c¢) 200 Hs
(T=0.25 Hs) , h= 10 Em; T= 200 s
D= 94 Pm, h=5 HPm, ) s 4(c)
4(a) 5(a) ; , 5(¢) , D= 135 Pm(
T= 7.5 Hs , ), h= 20 Em
4(b) 5(b) , D= 134 Pm,
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Fig.5 Etching crater depth of different laser pulse widths
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Fig.6 Three kinds of laser pulse waveform. (a) single peak, (b) two peaks, (c) three peaks
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Fig.7 Etching pits surface morphology of different laser waveforms. (a) single peak, (b) two peaks, (c¢) three peaks
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Fig. 8 Etching crater depth of different laser pulse waveforms. (a) single peak, (b) two peaks, (¢) three peaks
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