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Abstract Intensity distribution of diode laser is not uniform due to the broad-area and ridge-waveguide designs,
poor beam quality is the limiting factor of industrial applications. In order to achieve homogenized spot by heam
shaping of high-power diode laser stack, a homogenization system for diode laser stack based on microlens array is
designed. The diode laser beam shaping theory of microlens array is analyzed. The lower limit of clear aperture of
microlens is confirmed by analysis of the impact of the diffraction of microlens edge on the spot homogeneity. The
simulation and experimental test are carried out for the microlens array beam shaping system by a diode laser stack
with 6 bars, realizing the spot with the homogeneity of 92.59% and energy utilization of 91.19% . The beam shaping
system can be well used in diode laser welding, cladding, surface hardening and other industrial fields.
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Fig. 1 Schematic diagram of homogenizing system based on microlens array
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Fig. 2 Incident beam splited by microlens array
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Table 1 Parameters of LD stack source

Item Parameters

Wavelength/nm 808

Beam divergence(FWHM) /(*) 1,,10,

Bar number 6

Bar length/mm 10
Emitter number 49

Emitter area/pm’ 100X 1
Emitter pitch/pum 200
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Fig. 3 Schematic diagram of slow axis beam collimation
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Table 2 Main parameters of cylindrical lens

Item Parameters
Material Fused silica
Refractive index(@808nm 1. 45
Effective focal length/mm 114. 52
Aperture size/mm 35
Radius of curvature/mm 51.53

0.4

Relative intensity(a.u.)

0.2

0.0 e - -
100 -75 -50 -25 00 25 50 75 10.0

Intensity angle distribution along the slow axis direction/(")

Pl A4 Al 1) o B TR R I
Fig. 4 Remaining divergence of slow axis after beam collimation
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Fig. 5 Diagram of homogenizing system based on microlens array
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Fig. 6 Simulation of intensity distribution test at target plane. (a) Simulation of spot field distribution;
(b) simulation of spot field distribution in fast and slow axis direction
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Fig. 7 Intensity distribution test at target plane. (a) Test of spot field distribution;

(b) test of spot field distribu in fast and slow axis direction
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Fig. 8 CW output power of LD stack before and after beam shaping
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