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ABSTRACT

This paper presents the development process for a high-power diode laser for metal surface hardening. To

combine the emissions from several laser bars, it is necessary to collimate the emitted light using an optical

lens. Thus, to achieve a suitable power density and uniform beam profile, several optical layouts were proposed.

To estimate the laser beam for a flat-top distribution, a numerical analysis was performed using the ZEMAX

software, and the results were compared with the experimental results. With a focal lens assembled in a serial

diode stack source, the design can utilize the advantage of compacting the overall beam size. Experimental

results for a robotic system demonstrated the processing ability of this diode laser module in industrial laser

hardening.

Keywords : Diode Laser(CHO|2= 2{|0[X]), Surface Hardening(ZETZ 3}, Diode Stack(CIO[2E AEH) Optical

Lens(Z &8 =), Beam Profile(&] &4h
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Table 1 The optical characteristics of the diode

laser stack
Parameter Characteristic
Maximum output power (W) 2,550
Maximum output power per bar (W) 150
Number of bars 17
Wavelength (nm) 975+5
Spectral width (FWHM) (nm) <6
Fast axis FWHM divergence (deg) <75
Slow axis FWHM divergence (deg) 8
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Fig. 3 Optical layout for the parallel diode laser stack
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Table 2 Lens data for the parallel diode laser stack
Parameter S1 S2 S3 S4 F1 F2
Cylinder lens shape Positive Positive Negative Negative Negative Positive
Radius of curvature(mm) 35.00 38.00 71.10 78.66 70.00 52.00
Distance from diode stack(mm) 4.94 25.00 75.00 103.00 133.00 148.00
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(b) laser hardening on SKD 11
Fig. 6 Experimental prototype and specimen
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Fig. 10 Experimental result of the beam profile(serial
diode laser stack)
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Fig. 12 The modeling results at the focal plane
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Fig. 13 Experimental result of the beam profile(modified
serial diode laser stack)
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