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Abstract Laser induced plasma is an important physical phenomena companied with laser keyhole welding. In this
paper, the relation between weld penetration and optical signal was studied. Through many experiments, variety of
optical signals were obtain when weld penetration was different. The results showed that the optical signals had

better stability in full-penetration, and in partial- or non- penetration, optical signals had higher fluctuations. The

aim of this study was to find a method to monitor and control weld penetration in laser welding.
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Fig.1 Spectrum of the laser induced plasma
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Fig. 2 Shapes of plasma for different weld materials
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Fig. 4 Intensity of optical signals versus weld position
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Fig. 5 Optical signal intensity versus weld position
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Table 1 Optical signal intensity and weld character in different range

Range Position Power /W Average intensity Weld case
R1 1~218 1300~950 1281 Full-penetration
R2 218~367 950~716 830 Partial- or non-penetration
R3 367~441 716~600 69 Heat conduct welding
R4 441~500 0 36 Stop

KR 1 BT 250 &, B . )
6 S RHAE B XA K IRSFE B TR EOLE SRR,
55 BB SR BE HL /D .

X3 2. 5B EE IFE B, B =
HERBE. BESHIEEFESRIEHEER,
H BL5E BE AR 89 5 5 (B 45 4b 35 B9 38 ) , A i 2
{458 B2 B AR .

X3 W EBE . FEAE. HFFRHIE:
RS RAW B FEMRILTFH K, FEmERA 69,0
B B A T ISR R

KA BFBEREE  FELIBREL. AFTH
fiE : o5 5P 58 36, M 4 T/ F .

4 GRS SR
HRAE 2T 0 4 R4 BT 7T DA 40 T 1R

B SRENBEER T X BRR JEEMWLT O
55 B, Bl vk, (B3R B H 5 R E S H k.
W2 CRIFE) U5 5 58 BE W, B3 13 R OF
BOE AR 5 B R B2 5 e T BBl R R
(I ERBERMERL TR F B 6(E 58
BEAR (AT RIRED .
BRBE—REEREESEEN L, M3
TR 1o, AL ROGHRZ A B AR A T LR A
SFHTHESRESHBEENRR.

waEMEL, A

| AL [=]1,— 1, |< AL, (1)
WiEEZECRIESE A

| AL |=[1,—1, |> Al 2

B Lo, AL G RZESHAR BRI T H—
T E BRI AR R UL, R B A B IR AR
ENREERAE R EFERBE, L, AL it



134 G E]

P 2%

AT LA RE o BRI T AT T BF 52 B4 45 il 2 A R i
A AL fE RN ESHAE —ER AT,

5 4

5 % A~ KAl R B LR S s T AR AR A
FEBEF B T OG5 5 S i i AR 48 18 B A i 1 28
é:l:'ﬁ/l:\;:

D eBEE THRELES SR EM R RS
BOBVIMR;2) B THOLE 5 R 2R 5174
IR E WA R, FEAR SR B TR T L 063K
SEE TR E 5 BB HB AL B, T TE RIS B
B OEE S AR AR RE 5 3) FIRDEESE R T4
55 S ns W R S v B AT AT 4 .

s % X W

Han Zhengjin. Adopt Control [ M ]. Beijing: Tsinghua
University Press, 1995

W . AEMER M. J6 . EH R W R, 1995

Luo Hong, Hu Lunji, Hu Xiyuan e al.. Laser keyhole effect on
optical and acoustic signals during laser welding [J]. China
Mechanical Engineering, 1998, 9(11) :84~86

I 4L, BB, WIRE . WOBREEE BT AN G E
BTl ¢ B 42, 1998, 9(11) :84~86

Walter W. Duley. Laser Welding [ M]. Canada; Published
Simultaneously in Canada, 1998. 159~200

Luo Hong, Hu ZXiyuan, Hu Lunji. Real-time in process
monitoring of laser welding [J]. Chinese J. Lasers, 2001, A28
(3):284~289

U5 4L W, e . BOREBES RS EWT]. FE%
&, 2001, A28(3):284~289

Guan Zhenzhong. Laser Processing Handbook [ M. Beijing:
China Measure Press, 1998. 116~126

KPR, WM T TZFMIMI. Jbxt. o =i & st 1998.
116~126



