Advances in Condensed Matter Physics B RAWE IR, 2013, 2, 42-50 Hans iXith

http://dx.doi.org/10.12677/cmp.2013.22007 Published Online May 2013 (http://www.hanspub.org/journal/cmp.html)

Progress in Applications and Physical Mechanisms of Laser
Ablation in Material Processing I: Application in Materials
Processing, Surface Modification and Nanograting

Minhua He'?, Li Guan'?, Duanming Zhang'

'School of Physics, Huazhong University of Science and Technology, Wuhan
2School of Science, Wuhan Institute of Technology, Wuhan
3College of Physical Science and Technology, Hebei University, Baoding
Email: zhangduanming@163.com

Received: Jan. 20™, 2013; revised: Feb. 23™, 2013; accepted: Mar. 6™ 2013

Copyright © 2013 Minhua He et al. This is an open access article distributed under the Creative Commons Attribution License, which permits unre-
stricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

Abstract: In the paper, the evolution of the pulse laser technology and its physical mechanism is described briefly, and
the new progresses in applications of laser ablation in traditional material processing fields, such as laser drilling, cut-
ting and welding, are focused on. Moreover, the latest developments of laser ablation technology used to the preparation

of the surface modification and nanograting are introduced.
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Figure 1. The process of laser ablation by thermal effect
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Figure 2. A typical experimental setup of pulsed laser deposition technique
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Figure 3. The process of laser ablation by photochemistry effect
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Figure 4. Microphotos of the laser drilled holes on steel. The wavelength is 780 nm. The pulse widths are (a) 3.3 ns; (b) 80 ps; (c) 200 fs™*!!
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Figure 5. Configuration of laser cutting system with the dual-laser-beam method'*
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Figure 6. Photography of the cutting kerfs: (a) By using a cyclone slag separator; and (b) By traditional laser cutting technology™”
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Table 1. Applications of physical properties modification of mate-
rials by laser irradiation
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