Faas HTH Kot R Vol. 44 No.7
20234 7 CHINESE JOURNAL OF LUMINESCENCE July, 2023

XEHES: 1000-7032(2023)07-1308-07

R RO I e

Kaed', THE, K R, ZMFT, K OE,
W #E, ElFeE, KEM, T F'

(1. P EBE GRS SIS W BB ST K6 R 0 E R B A S %, Tk KE 130033;
2. R IR AR AR, HAKKE  130022; 3. KEFHECHEBHARAR, 7&K K5%E  523822;
4. B &M It X f AR, dbad 100166)

T8 - AP0 T 4 4 IR BRI T S BR BERT SR L TR T Sk I 2R 500 WG 7 R4 Ok
SR TOGIRAFTT . e T 0 1 TO HF 25 A W64 SO BAT SR A BT SR K S T B A Bl v
LB DR A A0 L ARG R A O SR TR B 0 BT o O B A e s A R R A SRR
R4 B 1444 5O B 2 0E R 4 HE 200 wm/NA 02264, i 1 ZEMAX 800 4 2 SR BOGOG B HE4T 6 458
BEAEADL s RSB B S IE,3 A BRI BKR SN T, 200 wm/NA 0.22 Y627 i th 42 h % 523 W, G %R 29 %, 1%
WO B BN T & SRR RE DT .

X /W BOLESERBOLE; LG WOLE S Hotn T
HESES: TN248. 4 X HRFRIRAG : A DOI: 10.37188/CJL. 20230144

High Power Blue Diode Laser Source for Material Processing

ZHANG Jiye', WANG Jingho', ZHANG Jun', PENG Hangyu'*, CHEN Lei’,
YANG Ying’, WANG Zhihao’, ZHANG Chunlin‘, WANG Lijun'

(1. State key Laboratory of Luminescence and Applications, Changchun Institute of Optics, Fine Mechanics and Physics,
Chinese Academy of Sciences, Changchun 130033, China;
2. Jiguang Semiconductor Technology Co. , Ltd, Changchun 130022, China;
3. Dongguan Fangru Optoelecironic Technology Co. , Lid, Dongguan 523822, China;
4. Beijing Martial Delegate Agency, Equipment Department of Army , Beijing 100166, China)

# Corresponding Author, E-mail: penghy@ciomp. ac. cn

Abstract: Aiming at the current requirement for processing of pure copper, pure gold and other metal materials, a
fiber coupled blue diode laser source with continuous output power up to 500 W was fabricated. According to the ray
paths simulation of diode laser by ZEMAX, the experiment of high-power blue diode laser source for material process-
ing was carried out. In the experiment, a TO packaged blue laser diode single emitter was adopted as the emitting
unit. Due to the TO packaged structure with flat output window mirror, it was designed for fast and slow axis collima-
tor with longer back working distance to obtain collimating beam with low divergence angle and high beam quality.
The beam of 144 single-tube blue diode laser devices were combined by space and polarization combination to couple
into a 200 wm/NA 0. 2 fiber. Under the cooling with industrial water, the output power of 523 W and the wall-plug ef-
ficiency of 29% for blue diode laser source were demonstrated from the 200 wm/NA 0. 2 fiber at the 3 A drive cur-

rent. The laser light source had the potential application in non-ferrous metal processing.
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Tab. 1 The main parameters of blue LD single tube device
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Fig.1 Divergence angle (a) and spot size (b) after collima-

tion of a blue LD single emitter
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Fig.3 (a) Structure diagram of space combining simulation
for blue laser diode module. (b) Spatial beam combi-
nation of space combination for blue semiconductor

laser module.
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Fig.4 Spatial beam combination of space combination for 72

blue laser diodes
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Fig.7 Measured divergence angle(a) and P-I-V curve(b) of

a blue LD emitter after beam collimation
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