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Effect of YAG laser parameters on etching crater morphology

ZHAN Jian, YANG Ming-jiang
(Institate of Mechanics, Chinese Academy of Sciences, Beijing 100190, China)

Abstract; In order to increase the eiching depth with one laser pulse and promote the production efficiency, the effect of
laser parameters on the etching depth was studied by means of double acousto-optic modulation technique after comparing the
laser pulse etching crater morphology under different pulse energy density and two different lasers. The results showed: when the
pulse energy density was 20.21]/cm’, the eiching crater depth reached the maximum, and when continuing to increase the

energy density, the crater depth would be reduced; compared with single-cavity laser, the crater depth with two-cavities laser

increased from Spm to 10pum, and the crater diameter reduced from 161 pm to 134.m.
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Fig. 1 Principles model of laser etching crater
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Fig.2 Two types of lasers

a—single-cavily laser h—1two-cavitiy laser with double acousto-optic modu-

lation( 1,2, acousto-optic modulation)
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Fig.3  Flat test block etehing device
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Fig.4 Laser pulse etching crater morphology with different energy densily

Table 1  laser parameters

single-pulse crater crater depth energy density

energy/mJ  diameter/ um /pm /() em™?)
Fig. a 0.6 100 16.78 7.64
Fig. 1b 1.2 121 21.24 10.44
Fig. lc 1.8 129 24.29 13.78
Fig. 1d 2.6 128 26.03 20.21
Fig. le 3.4 133 25.66 24.48
Fig. If 5.6 140 23.79 36.4
Fig. 1g 8.8 154 22.59 47.27
Fig. 1h 6.2 125 18.10 50.55
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Fig. 5 Relationship between crater depth and laser pulse energy density
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Fig.6 Typical laser texturing waveform
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Fig.7 Laser pulse etching crater morphology with different lasers

a—single-cavity laser h—two-cavity laser
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Fig. 8 Laser etching crater depth with different lasers

a—single-cavity laser bh—two-cavily laser
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