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High Power Heating Light Source Based on Semiconductor
Laser Beam Combintion Technology
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Abstract With the development of beam combining and the improvement of unit chip power, diode lasers have
shown their own advantages in the field of laser processing. Aiming at the requirement of thermal curing of glass
fiber reinforcement bars in the field of laser processing,the single tube laser with the power of 18 W is used as the
unit module. The laser heating light source with the output power of greater than 2 kW, the wavelength of 915 nm ,
and the spot size of 700 mm X 10 mm is obtained through the combination of spatial multiplexing, polarization
multiplexing, and beam shaping technology. which meets the requirement of high power and long spot laser heating
in industry.
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[8-9] , Table 1 Main parameters of single tube laser
. . Parameter Specification
Output power /W 18
[10] Operating current /A 20
’ ’ Operating voltage /V 1.85
’ 2 kW, Slow axis divergence angle /(%) 11.5
’ Fast axis divergence angle /(°) 58
N s o Emitter width /pm 190
2 s
30°~60°, 8°~12°,
( (FAC) (SAC)
IDN ’ s
o , , fiiz]
FAC 0.3 mm ,
’ ’ , SAC
’ ’ 20 mm . Zemax ,
o 5.75 mmX4.5 mmX0.5 mm, 1 i ,
230 W/ (m+K) (ALN) 6 mrad
’ (95%) 10 mrad(95%).
1 . (a) 3 (b)

Fig. 1 Divergence angle of single tube laser after collimation. (a) Fast axis divergence angle ;

(b) slow axis divergence angle
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Fig. 2 Schematic diagram of the beam combination structure

3 . () s (b

Fig. 3 Simulation result. (a ) Optical power after beam shaping and spatial combining; (b ) optical power after polarization combining
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1m 700 mm , Fig. 4 Diagram of the whole structure
, , 700 mm X 10 mm .
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Fig. 5 Spot distributions. (a ) Before beam expanding; (b ) after beam expanding
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Fig. 6 Spot size after beam expanding. (a ) Horizontal direction ; (b) vertical direction
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Fig. 7 Diagram of laser heating material

Fig. 8 Spot distribution after mirror adjustment
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Fig. 9 Photograph of laser heating light source
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Fig. 10 P-I-V curves
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Fig. 11 Beam spots. (a ) Near field ; (b) far field
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