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Abstract High-power diode laser (HPDL) is widely used in the field of industry. This paper summarizes the
characteristics of HPDL, mainly introducing the research progress on laser surface modification by HPDL both at
home and abroad. The application statuses of HPDL in laser surface modification are reviewed. At the end, future
development and trend about this field are looked forward to.
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Table 1 Comparison of performance among high-power diode laser, CO, laser and Nd: YAG laser

Lamp-pumped Laser-diode-pumped
Diode laser CO, laser

Nd: YAG laser Nd: YAG laser
Total conversion efficiency /% 35 6 1 6
Hourly cost / $ 1.5 10.0 30.0 6.0
Wavelength /pm 0.8 10. 6 1.06 1. 06
Absorption rate of steel /% 40 12 35 35
Absorption rate of aluminum /% 13 2 7 7
Power density /(W /cm?) 10° ~10° 10° ~10° 10° ~107 10° ~107
Maintenance interval /h 8 50 100 60
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Fig. 1 Absorptivity as a function of wavelength for Fig. 2 Beam quality and possible applications of lasers in
various metal materials material processing under various operating conditions
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Fig. 3 Laser cladding system. (a) Overall experimental setup for laser cladding process; (b) workstation
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Table 2 Processing of laser surface modification with HPDL in foreign countries

Application field Research contents Application tendency

Numerical simulation of temperature; Controlling the distortion of
Laser transformation

correlation of laser power, scanning flexible deforming parts and
hardening

speed and different substrates large components
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Application field

Research contents

Application tendency

Laser cladding

Numerical simulation by the new model;
relation of main factors affecting the
quality of cladding layer;properties of laser
cladding by high-power diode laser; to

enhance the cavitation-erosion resistance of

Wide-band laser cladding in industrial
production; large-area laser cladding with
low ratio of dilution; accurately controlling

the depth, width and hardness of cladding

o layer
titanium alloy

Relation between the properties of coating

Laser alloying and the distribution of the molten steel in At the preliminary exploration stage

the molten pool

Laser melting Microstructures of coating

Laser amorphization and Comparison with the wear resistance of

Applied in construction industry

laser microcrystallization different glaze by different lasers
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