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Review of water assisted laser micro-machining technology

GUO Bing, LIU Wenchao, ZHAO Qingliang, SATA Habib, AMR Monier

(School of Mechatronics Engineering, Harbin Institute of Technology, Harbin 150001, China)

Abstract: As a new micro-machining technology, water-assisted laser machining ( WaLM ) has a broad
development prospect. The invention and main technical contents of WalLM are summarized, the main research
achievements in theoretical and experimental fields for each kind of WalLM technology are introduced in detail , and
the technical differences and applied scopes of each WalLM technology are discussed in this paper. The Wal.M
technology has obvious advantages in solving the problems of precision loss and efficiency reduction caused by laser
thermal damage. Various Wal.M devices and combination technologies also provide the reference for solutions of
engineering problems.
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Fig.1 Morphologies of laser induced self-organizing structures
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Fig. 2 Schematic diagram of underwater laser processing
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Schematic diagram of water-guided laser processing
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Fig.4  Schematic diagram of deflection water jet guided laser
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Fig.5 Schematic diagram of principle of dielectrophoresis
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Fig.6  Stable length curve of laminar flow and turbulence flow,

and relation between critical jet exit velocity and nozzle

diameter at room temperatureL23J
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Fig.7  SEM micrograph of cutting surface and kerf cross-
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Fig.8 Coupling alignment system'"’
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Fig.12 Two-phase simulation of water jet impact-**’
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