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Research of water jet-laser complex etciing of ceramics

XIE Bingbing, YUAN Ger.fu
(School of Mechanical Engineering, Jiangnan Truvors'ty. Wuxi 214122, China)

Abstract: In order to improve the problems that the bad morpbriogies are very bad in the process of laser direct etching,
the method of water jet-laser complex etching was adopted. With €1C composite ceramics and Al, O, ceramics as studying object
materials, the etched morphologies of different componenta! ccrai:ics with or without water jet were analyzed. On this basis, the
effects of velocity of water jet on the etched depth and 12 nova! ninount were studied. The results show that in the process of laser
direct etching, a large amount of slag is attached to the etcizad surface, the etched morphologies are very bad, more than 60% of
SiC composite ceramics are directly decomposed, the slag is less, so the morphology is better than Al, O, ceramics slightly. In the
process of water jet-laser complex etching, the etched morphologies are both turned better, and the morphology when velocity of
water jet is 24m/s is better than that when 16m/s. The velocity of water jet is bigger, the etched depth and removal amount are
smaller. The velocity of water jet ir:~aces »very 2m/s, the removal amount reduces by an average of about 0. 066mm’. In the
case of the same velocity of wa er je, *he removal amount of SiC composite ceramics is about 0. 4mm’, bigger than Al,O,

ceramics. This study is helnfi) t¢ \mp.ove the etched morphologies and analyze the etched mechanism of different ceramics.
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Table 1  Composition and physical parameters of SiC composite ceremics

composition sic Al ALG.
mass fraction 0.60~0.65 0.20~0.25 0.10~0.15
density/ (g + cm ™) 3.215 2.70 3.95 ~4.1
mohs hardness 9.5~9.75  2.5~3 9.0
melting point/C — “of, 2050
boiling point/°C 2830 ] 2980
thermal conductivity/ 25. 540 237 36

(W-m™-K™)
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Fig. 1 Real diagram of experimental apparatus
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Fig.2 Schemuic a:agram of experimental apparatus
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Fig.3 Comparison of surface and sectional morphology of laser direct etch-

ing on SiC composite ceramics and Al, Oy ceramics
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Fig.4 Study of water jet-laser complex etching on SiC composite ceramics

and Al,O; ceramics
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Fig.5 Effects of velocity of water jet on the etched depth of SiC composite

ceramics and Al, O; ceramics
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Fig. 6  Effects of the velocity of water jet on the removal amount of SiC com-

posite ceramics and Al,O; ceramics
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