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Analysis of high-power disk laser welding status based ¢ »ralti-feature fusion
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Y
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Abstract: In order to monitor high-power laser welding status in 1~ul ti ue, the method based on multi-feature fusion was
put forward to predict the weld formation. Choosing the welding of 594 au-t- nitic stainless steel plates by high power disk laser as
the experimental target, the spectral distribution of laser welling ras obtained by a spectrometer. A high-speed camera in
‘1.2 metal vapor visual images. Comprehensive analysis and

Back

propagation neural network model was set up with characteiirtic parameters to predict the weld formation, and the average values

ultraviolet band and visible light band was applied to ca;#ure

experimental verification were conducted on the relatonsh’p between characteristic parameters and welding status.

of relative errors of weld width and penetratior are 0. 18mm and 0. 72mm. Experimental results show that the proposed method
can reflect the state change of weld width an1 veretration accurately and is helpful for monitoring high-power disk laser welding
process in real time.

Key words: laser technique: -w'd-(ature fusion; spectral distribution; metal vapor; visual image; back propagation

September,2017

neural network

51 &

POCIFHR Bl A 7 P A — o ) i K
WM THA, ERA B T R I XN ARSE R
FEHRSREA " o RO B RO R
IAIE AERE L E TR R Jm AR o A
AT (55 48 22 1L 15 5 BOR T H0E )
R AR BE R B A IR (R AR

EE&WME: ) ARARKARTHFELS KR A
(2016A010102015 ) 5 J™~ N 7 Bk 2 BF 58 % Wi %% 4 B B i H
(201510010089 ) 5 7R 44 T H ML A B ) 18 B A5 S5 0 5 I JlC 0
495 B3 H ( CIMSOF2016008 )

YEH A 22T 8 (1991-) , %, L AR, R Ty
WA RR

w A TIECZRE A, E-mail ; gaoxd666@ 126. com

Wik H #7:2016- 10- 10 ; W & i H #7.2017-01-11

Hh SRR SR DA ¢, A o A HURRAE B, AT LS
BUBOEK RS B S Mg 7

FUBIX G IS 2 i 2R b e R TR SO0
SRRSO CTE 2 Wi 13l B | 14 A 2 4 By
LB IO OB A EE A A B A
PRAPT AR S5 AR 2 2% 1 X FL 33l B2 P WL 1 % 1Y 52
WO SRR A H B B K R 2R AR
SRR AR 25 0 S HAGIN o AR SO B X R ) AR TR
FrEOEHR 4 304 AR, 23 0t O U i 3 7
FRETE AR5, W 55 A0 I B n] D 6 i B g 3k it 14
PRGN 1 1 b < J 28 LB [ R, A0 BRAR 32 A5
ISR K RHAE S, 737 & DAL S G AR
JRCREIA] R 56 2, 7257 )i ) £ 4% (back propagation, BP)
2 I 28 A TR T 00 K A ST, O AR e R Y 7 A M
AR AR A A



]

Al A5

B O CIRRZS SRR RS ST i 765

1 RERE

T ke LA R OGS e E Trumpf-
16002 FA NS KA Hlas A OBk R SR (R
O E MG RERGE, K 1a s, HEE
A PRSI I TR 45 11 1R R AR AL 2 R A e T AR
FI7 ) AL E AR IR TR 78 s R . B AR T [h)
T o B O GAE B A, SRR E AL BT &R
AAXKE, KBh e E BRI REREE N
5000frame/s , 435G 14 5 4 ¥ [ 150 8 AE 55 P B £ 4h
X355, B 186nm  ~ 1100nm , BEYGEHE] A 2ms , SRAE5 %k
S00Hz , 3#OGH) %y 13kW, SR H2 3 4 3m/min, O
BEH A2 200pm, 4B A7 E S - 3mm, OB K N
1030nm , B4 73 #E 3k 512pixel x 512pixel , WS T =N
30L/min, T BRI 304 AT A& 1b iz

a
laser head

spatter

. laser device
‘f;‘gggggd Trumpf-16002

plume

N
.‘.| h —
a4.am

Fig.1 a—schematic diagram of laser welding b—diagram of weldment
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Table 1 ~ Spectroscopy physical parameter of spectral line
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Fig.3 Characteristic parameters of spectral

a—electron temperature b—radiation intensity
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Fig.4 Characteristic parameters of visual images of metal vapor
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Fig.5 Actual parameters of weld bead
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