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Comparative experimental research of molten liquid ejection from
soild targets induced by millsecond pulse laser

ZHANG Liang, NI Xiaoww, LU Jian
(School of Science, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract: In order to study molten liquid ejection mechanism induced by interaction between millisecond laser and silicon
targets , based on the so-called shadow method, the process of molten liquid ejection was studied after the sequence shading
pictures of the interaction between the millisecond laser and the solid targets (silicon and aluminum) were recorded by high speed
CCD. The difference between melting and splashing process of silicon and aluminum targets caused by millisecond laser was
compared. The mechanism of solid melting splashing formed by millisecond laser was also discussed. According to the different
melting and splashing mechanism of the two targets, the reasons of splashing angle, splash distribution and splash brightness of
two targets were explained. The results show that, millisecond laser can produce gasification and melting spatter process for both
targets, but gasification intensity, shape and brightness of the melted splash are different. When interacting with silicon targets,
the gasification phenomenon is not obvious in the action area. The molten splash is liquid drop. Its brightness is stronger than the
background. The maximum angle between the splashing direction and the normal line of the front target surface is 45°, and the
molten spatter is distributed within the angle. When interacting with aluminum targets, gasification phenomenon is more obvious
in the action area. The molten splash is linear opaque fluid. Its brightness is lower than the background light. The angle between
the splashing direction and the normal line of the front target surface is 20°. The molten spatter is distributed along the line of
splashing direction. The study is helpful for laser processing technology.
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Fig. 1 Experimental apparatus
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Fig.2 Sequence shadow pictures about the process of molten liquid ejection
produced by millsecond laser interaction with silicon and aluminum

targets
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Fig.3 Sequence shadow pictures about the process of molten liquid ejection

produced by millsecond laser interaction with aluminum targets
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