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New Tube-Plate Electrodes for High-Power Transverse Flow CO, Lasers

GAI Yu-jian', GUI Zhen-xing?, QIAN Hong-bin'?, SHEN Hua-qin®
(1 Shanghai Institute of Optics and Fine Mechanics, The Chinese Academy of Sciences, Shanghai 201800, China)
? Shanghai Huazhong Leo Laser Equipments Co. , Ltd. , Shanghai 201800, China

Abstract A new type of tube-plate electrodes more suitable for low order transverse electric (TE) modes output in
fields like laser welding has been developed. It has a bigger size in the direction of the laser beam, so that more
uniform discharge and longer discharge length can be obtained. Its width in the direction of gas flow is determined by
the output laser mode, so that the active volume can be fully used. Its stable and even discharge makes the ballast
resistor smaller which reduces extra power consumption. Compared with the former electrodes, it has greatly
increased the input power density, the maximum output power and efficiency of mode-selecting lasers. As a result,
high electro-optic conversion efficiency of 20% for multimode output, 15% and laser total efficiency of 8% for low
order TEM;; output are obtained. It is suitable for home made transversal CO, lasers, making them capable of
acquiring high efficiency for different TE modes output and more suitable for low order TE modes output in fields
like laser welding.
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Fig.1 Schematic diagram of new tube-plate electrodes
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Fig. 2 Volt-ampere characteristic curves of anodes of

different size
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Fig. 4 Near field of laser output
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Table 1 Comparison between two kinds of electrodes

Electrode  Electrode Trigger Ballast Gas Electro-optic  Resistors power Total
size /mm?  gap /mm pins resistor /Q) pressure /Pa efficiency consumption /W efficiency
New 20X 60 21 62X 34 800 60X133.3 14% 3166 9.7%
electrades (34 blocks)
Original  40X15 24 1X110 5100 80X133.3 10% 6800 6.4%

electrades (110 blocks)

anode block gap: 5 mm; mode control aperture diameter: 21 mm; output power: 3.2 kW; laser mode: TEMy;
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