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Influence of Micro-Fluctuation of Laser Power to Processing Quality
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Abstract Utilizing transverse flow CO. laser, the influence of micro-fluctuation of laser power to processing quality
is studied under high speed laser processing. The relationship between processing quality and processing velocity is
analyzed, and evaluation of laser beam quality is discussed. The result indicates that the fluctuation frequency of
voltage/current of high power transverse-flow CO, laser is 300 Hz when stimulated by direct current power supply.,
which resulted in laser power fluctuation of 300 Hz. The influence of the fluctuation to processing quality can be
ignored under lower speed processing, but the fluctuation will affect processing quality under high speed processing.
Aiming at the processing of high quality and high speed, the evaluation standard of time-beam-quality should be

brought up.
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Fig. 1 Laser beam mode
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Fig. 2 Relationship of power/voltage and circuit
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Fig. 3 Sketch of laser caving on surface of wood flooring
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Fig. 4 Processing quality with changing velocity
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Fig. 6 Power compose principle
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Fig. 7 Changing of laser power in a circle
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Fig. 8 Relationship of processing velocity and AS
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Fig. 10 Cross-section of laser welding

BRI T GERE R R AN I 0 ) X A
W B8 L5 A 0 5 e R Z0m AN T (HTE L
K RE T T 3k S A 5 | GRS AR 0O ) e e AR
AR I T A BRI . H AT B OGSkt
T3l 2y 2 0 PR B R P ) A Tk R
BOCHIZA B 28R X H AN T R R I A
SOFA AR K,

R v L e BT I L ) I ] DR
Fi " PR AR AR . X ) 2 RS P AN [R5 1] 45
AR 98 0 132 S ik ] N i HR B4 Je R sl

LS BR R AE BT CO, Ot 38 525 3 alt |
a2 N (5 B s NG N s G E DA 03 ) I e o8 4
P A AL B T3 F A B B T O 34 5 1 R B
R A AE G2 TR I X T H At 28 78 ) 9O A%
FHF R TR A A 5

5 4k B

MR TR CO, JOBHE W5 T M sl #osm
TR S O6 T Z 00 1O E sh % A4 R T % & 1Y
R, SRR

IDN=CES SRR/ SN RN O RS =31 QA
i H L LR 2 A 300 Hz i ) 50 0% 3l . 5 B0k
S A 300 Hz s .

2) WG % 300 Haz W 8 AR B kil & K 1
IF G B RS R 2R R ) 33 Rl ol %ot Jin 1 o 114 5
M F 2 W AN o AR Y O LB = 300 Hz 1y
Wk TE Ak

3) H1 T H HRL IR R R ) I8 Bl A R R
I BILBR R Bl 0 H AR 5 32 1) AS 24 5 1 R Bl 2
A7 FE G, IO L X e B o B T T B 4R
H B[] S B R R A

& x X #

1 D. Maischner, A. Drenker, B. Seidel. Process control during
laser beam welding[ C]. ICALEO'91, 1992. 150~155

2 E. D. Brandon. Charaterization of focusing lenses for CO; laser
beam welding[J]. Welding Journal , 1992, 71(4): 55~63

3 Seiji Katayama, Yousuke Kawahito. Interpretation of laser weld
penetration and welding phenomenal J]. Chinese J. Lasers, 2009,
36(12): 3160~3166

4 Chen Shuhai, Li Liqun, Chen Yanbin. Laser welding-brazing of
Ti/ Al dissimilar alloys joint with rectangle spot[J]. Chinese J .
Lasers, 2008, 35(12) . 2036~2041
FRpiite . ZERBE . PREIE. SR JEBEEK/ 48 = Fh & 4 WO G 51 4R
[J]. +E#%k, 2008, 35(12): 2036~2041

5 Mei Lifang, Chen Genyu, Liu Xufei e¢ al.. Three-dimensional
laser cutting technology in auto-body panel [ J]. Chinese J.
Lasers, 2009, 36(12) . 3308~3312
METE Y . PRAR AR, X6 S5, 58 GRS 4ot i T2
[J]. +B:i%k, 2009, 36(12). 3308~3312

6 G. Rabczuk, S. Labuda, M. Sawczak. Experimental study of
the high power CO; laser beam stability [C]. SPIE, 2000,
4237. 206~211

7 V. S. Golubev, F. V. Lebedev. Stability of the emission from
fast-glow industrial CO, laser [ J]. Kwantowaja Elektronika
1985, 12(4) . 663~670

8 J. L. Neira, J. Delgado, G. Calvo et al.. Influence of active
medium fluctuations on high power laser amplifier performance
[C]. SPIE. 1990, 1276: 879~885

9 Zuo Tiechuan. Laser Materials Processing of High Strength
Aluminum Alloys[ M. Beijing: National Defense Industry Press,
2002. 10
ALY B A Aot i TIM. dbat. E B Tl 8 Rk,
2002. 10



