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A Study on Efficiency Improvement and Optimization of Operating Characteristics
of Pulsed CO2 Laser System using 3 Electrode-type and Ring Blower
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Abstract - In this paper, it is purpose to
develop a pulsed CO: laser with stable output
at pulse repetition rate range of 2 kHz. We
used a IGBT as a switching device. The laser
cavity was' fabricated as an axial and water
cooled type. It was used a ring blower to
increase a cooling effect.

The laser performance characteristics as
parameters, such as pulse repetition rate, gas
pressure have been investigated. The
experiment was done under 3 electrode-type
instead of 2 electrode-type. To achieve 3
electrode-type, we used two pulse-transformers
which is: operated parallel. As a result, the
maximum output was about 28 W at the total
pressure; of 20 Torr{the gas mixture CO2:'Nz2:He
= 1:9:15 and the pulse repetition rate of 1300
Hz).

Key Words @ Pulsed CO2 laser,3 electrode-type,
Ring blower, Pulse-transformer
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Fig. 1 Schematic diagram of a pulsed CO; laser
resonator with a low circulating gas-flow
system
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Fig. 2 Schematic diagram of high voltage
pulsed power supply
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Fig. 3 Laser output vs. pulse repetition rate
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Fig. 4 Laser output vs. total pressure
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Fig. 5 Laser output vs. gas circulating
with ring blower

& \gz}&g golA oA 71EAHA 21 Fo e W
oA WHE AT, HolA H
71 SEL 7‘4@‘51 LI CER L %71%
ol 71AME «BANE Rtk 1¥ 5 9
(HBSZB) /‘\}%6}‘4 ‘“*4*& W 2] 7}*a S8
AL 0¥z ¢ A4S vwdddg. AHed ¥ B2
= Zﬂfﬁi"”(Maxxmum Pressure) 1800 mmAq,
#Hoiw 7] 2 (Maximum Air Flow Rate) 3m*/mino

o 7t2E £8AMAE A "o dEE 900 Hz, ¢
g 20 Torreld #x 5.7 W ol & &80 vgte
o Z3o] QHER £PAI|A S¢S AS Bt YA
ES1=

4.8 B

E AFdMe 33EZ #4433 B=249E ¥2y
COz dolA A2 AEact. A48 A9 &
wEg F2 g o deld 28 54 4¥9¢ %
61'04 g2 9B g 1300 Hz, 34U 20 TorrdlA 3

oA &9 °—F 28 W, -’HER 3.% % 8%E BA3}
%‘4 g B2$E A8 7tx £8% SHE B
A 5.7 WW}Z%] 29 _57}3 ﬁ" F AR FF,
A% Wl #E 53 FA Y @ &%71 AR 2 2
42 HAE F3lod B% & ¥4 and 29 5
AL F 9L Ao SR,

gatel 2
B d7e 1994E ¥304471€9 e spin-off
QAFulel ofste] +RPE AFEAN, FARAA FA} =

(#@3 g8

(1) C.K.N. Patel, Phys. Rev. Lett. 12, 588 (1964)

{2) C.K.N. Patel, Phys. Rev. Lett. 13, 617 {1964)

[3) C.K.N. Patel, Appl. Phys. Lett. 7, 15 (1965)

{4) G.A. Abil'siitov. E.P. Velikhov., V.S. Golubev,

and F.V. Lebedev, "Promising systems and methods

for pumping high-power technological CO: laser”,

Sov. J. Quantum Electron. Vol. 11, No. 12, pp.1535

-1549 (1981)

{5) W.J. Witteman, The CO: Laser, Springer-Verlag,

Berlin, Heidelberg, Germany (1987}

(6) B8F 8, "2FEE COz #o)A MEAF : SMPS 44
2% COz laserd 23 B4, 9A/R3, 48C ,

p730~p734, 1999

(7] K. Terai, “Characteristics of RF Excited CO:

Lasers”, Rev. Laser Eng. Vol. 21. No. 4, pp.39-48

(1993)

-2103-



