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ABSTRACT: The purpose of laser-assisted coating technology is to protect exposed manufacturing products or parts and
structures that are vulnerable to chemical damage. To find a trade-off between good performance and high expense of materials,

the main parts can be made of cheap materials to optimize the cost design through coating. In this paper, emphasis is placed on
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the introduction of the research progress of laser-assisted technology in recent years, and a group of revolutionary processes

using laser as heat source to manufacture mechanical parts are also introduced. This includes the use of laser-based processes to

produce material deposits on selected areas to provide a protective layer and enhance the corrosion and wear resistance, heat

transfer and mechanical properties of the substrate. Up to now, many laser-assisted technologies have been introduced and

studied, including AM additive manufacturing, laser surface alloying (LSA), laser surface cladding (LSC), laser-assisted plasma

spraying (LPS), laser chemical vapor deposition (LCVD) and many other laser-assisted coating technologies. This paper

highlights the advantages of each process, as well as the disadvantages that always limit their application. In this paper, the

methods of laser-assisted coating are classified and summarized, and a comparative study of these techniques is proposed in

order to provide a clearer picture and select the appropriate coating technology, so as to obtain the optimal coating design

scheme according to the practical application. Finally, a vision is given that better protection performance could be obtained

through the development of more advanced technologies and materials in the future.

KEY WORDS: laser-assisted coating; surface modification technology; coating; chemical meteorological deposition
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Fig.1 General steps of an AM process from part design to part
production
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Fig.4 SEM micrographs of coated samples in different energy densities
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Tab.1 A summary of laser process parameters used in laser-assisted coating processes
Coating L Laser Laser Scanning  Laser beam Laiier energy Fll.l Ref
method aser type power/W  wavelength/um speed/(mm-s™)  dia./mm ensn}/l spacing o
’ /(J-mm™) /mm
26~46 and
LSA Nd-YA ~1 1.064 1 : .2~0. 36], [69
S d-YAG CW  700~1300 06 60,100 0.6 17 000~35 000 0.2~0.6 [36], [69]
LCVD  CO,CW 135~250 10.6 NR* 12~13 0.9~1.6 NR [51], [53]
Nd-YAG CW 1500 NR 58 NR NR NR [43]
LSC Nd-YAG Pulsed 304~343 NR NR 0.4~1.2 NR NR [41]
CO, CW 5000 NR 5~15 NR NR NR [44]
LPS Nd-YAGCW  1000~1650 1.064 8~30 4,12 NR 2 [47], [48], [50]
226: 60-66.
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