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Fig. 1 Variation trend of power and cost of diode laser in
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recent years
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Fig. 3 Blue laser system developed by Osaka University in 2017: (a) Schematic diagram of light path; (b) Schematic

diagram of laser diode(LD) cluster; (c) Photograph of blue laser equipment; (d) Photograph of blue laser passing through

water®!
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Fig. 4 Output property of blue laser system developed by Laserline: (a) Intensity distribution of three typical diode lasers

(wavelength: 417 nm, 435 nm, 446 nm); (b) Variation of output power with current for three typical laser diodes'*”
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Fig.5 Optical setup of blue laser system with single coupled stacks developed by Laserline*®
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Fig. 6 Optical setup with two polarization coupled stacks developed by Laserline"*!



F31ABE 11

FPE, & WROGEA 5 O YU ST BT S BUR 3063

F 1 ACRMEEEBOC AT

Table 1 Typical institutes with developed blue laser systems

No. Power/W Institute Year
1 250 Osaka University® 2017
2 50-200 Shimadzu'*'™* 2017-2019
3 500 Dilas Diodenlaser”” 2019
4 220 Politecnico di Torino™" 2019
5 600—1500 Nurbury? 7! 2018-2020
6 500-2000 Laserline™" 2017-2020
7 1000 Beijing Kaipulin Photoelectric Technology 2020
8 1000 United Winners Laser 2020
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Fig. 7 Cross-section microstructure of copper 110 alloy
with thickness of 1 mm welded by blue laser (Laser power
of 600 W; beam diameter of 200 pm; welding speed of 1.1
m/min)"*%
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Fig. 8 40 pieces of copper 110 alloy foils with thickness
of 10 pum welded by blue laser (Laser power of 600 W;
beam diameter of 200 um; welding speed of 1.1 m/min)™*!
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Fig. 9 Bead on plate results for 1000 W blue laser with

440 um spot size (Material: pure copper, A1100 aluminum

and stainless steel)*’!
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Fig. 10 Weld fusion zone microstructures at varying welding speed”®: (a) 6.5 m/min; (b) 7.5 m/min; (c) 8.5 m/min; (d) 9.5

m/min; (¢) Enhanced view of fusion zone at lower base material from 7.5 m/min; (f) Enhanced view of fusion zone with thin

foils from 6.5 m/min where arrows showing fusion zone grain orientation
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Fig. 11 Combined blue laser and application in cladding
of pure copper layer”: (a) Blue laser powder deposition
system; (b) Characteristics of combined blue laser beam;
(c) Deposited pure copper layer on pure copper base plate
(laser power density of 5.9X 10* W/m®, scanning speed of
0.09 m/min, deposition speed of powder of 13 mg/s)
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Fig. 12 Laser hardening experiment conduced with blue laser in Osaka university™: (a) Profile of defocused laser beam and

laser hardening directions; (b) Section showing characteristics of specimen hardened in direction (i); (c¢) Section showing

characteristics of specimen hardened in direction (ii)
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Current status of applying blue laser in
nonferrous metals processing

WANG Hong-ze" 2, WU Yi" 2, WANG Hao-wei'*>

(1. State Key Laboratory of Metal Matrix Composites, Special Material Institute, School of Materials Science and
Engineering, Shanghai Jiao Tong University, Shanghai 200240, China;
2. Institute of Alumics Materials, Shanghai Jiao Tong University (Anhui), Huaibei 235000, China)

Abstract: Laser manufacturing with high quality and efficiency is urgently required by the industry, while
improving the absorption rate in the manufacturing process is the key method to reach the goal. In 2017, a 250W
high power blue laser system with the wavelength around 450 nm was developed, which significantly improved the
absorption rate in laser processing of Cu, Au, Al, Ag, and so on. Since then, the blue laser has been increasingly
used in welding, heat treatment, additive manufacturing, and so on. This paper analyzes the mechanism of high
absorption rate at a shorter laser wavelength, reviews the development roadmap of the high power blue laser
system and summarizes the current status of applying the blue laser in welding and additive manufacturing. Finally,
the development trend in this emerging field is suggested based on the experiences of the researchers.
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