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Fig. 2 Image processing and feature extraction of weld
pool and keyhole in laser-MIG hybrid welding



HI 5 A, 4 FE-MIG 448 4R 35 32 4 B s 0 49

%123
= 4
o o
5%
0
0 2000 4000 6000 8000 10000 12000 14 000
X fiframe
(a) AL K,
<
=KX 2
e
2ol
B
N . . . . . .
0 2000 4000 6000 8000 10000 12000 14 000
%% frframe
(b) JE A W,

T
W, /pixel

0 2000 4000 6000 8000 10000 12000 14 000
MY fframe

0

T 5 g
Wy/pixel

0 2000 4000 6000 8000 10000 12000 14 000
MY fiframe
(d) Kb vi s Wy,

FEHL I L
We/pixel

2000 4000 6000 8000 10000 12 000 14 000
%X fiframe
(o) MK FE L Wy
3 Bk-MIG £ BT RE MR TL AR FHHE

Fig. 3 Timing characteristics of weld pool and keyhole
in laser-MIG hybrid welding process. (a) keyhole
area; (b) molten pool area; (c) molten pool
length; (d) molten pool width; (e) length-width
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Table 2 Prediction accuracy of root hump defect using
different prediction algorithms
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