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An Weldability Estimation of Laser Welded Specimens
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i Abstract j[

It has been conducted by laser vision sensor for weldability estimation of front-bead after doing high speed butt
laser welding of any condition. It has been developed a real time GUI(Graphic User Interface) system for weldability
application in the basis of texts and field quality levels. In the reference of bead imperfections, defects absolute position
and defects intensity index of front-bead in the basis of formability reference, it has been produced a weldability
estimation and defects intensity index of back-bead by back propagation neural network. In the result of by comparing
measuring data by laser vision sensor of back-bead and data by back propagation neural network of one, it has been
shown the similar results. Finally, under knowledge of welding condition in production line, it has been conducted
a weldability estimation of back-bead only in knowledge of informations of front-bead data without using laser vision

sensor or welding inspection experts and furthermore it can be used data for final inspection results of back-bead.
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Table 1 Limits for imperfections

I fecti .. . . .. .
NO. mperiecton Remarks Limits for imperfections Definition of Imperfections
designation .
To/T<02T
T:SPECIMEN Lack of fusion and penetration between
1 Underfill THICKNESS weld metal and parent metal or weld
TO:THICKNESS AFTER | metal and weld metal
FUSION
T<Vs
Pinhole A T:SPECIMEN A collapse of the weld pool resulting
2 Blowhol T ' ' THICKNESS in a hole in the weld or at the side of
(Blowhole) vl VB:BREAK POINT | the weld
— MAX. VALUE
| T-Te | 20.25T
T, Tx TTH?(E;EKiIIgéEN Misalignment between two welded
s | | LI e | % s bt i s e
T THICKNESS ot Y au
¥ TRRIGHT EDGE | "
THICKNESS
TyT<0.1T Excessive Root Concavity = Shrinkage
T:SPECIMEN Groove = Suckback :
4 Suckback THICKNESS A shallow groove in the root caused
TO:THICKNESS AFTER | by contraction in the weld metal along
FUSION each side of the penetration bead
3.2 EXH %258 27k 2823 §9], threshold)ith 2o Zujn 13
2 7o) A8 T4 AR o8 QA At A I, Jho2 e )
R R L 4 w2712l B dH(break point) 2 2 4H2 A
WA, Fold T4lo] thato] HuA lxv*(edge point) °P4 dE BHE WAVCRN MR 2 T Avs e
A%} op] g} of I H(edge poin)BE 402 AZdc}h & th(oA A C), vtAlgt ez, opA] 2 A 2 FophA] HHEA
WA, SA2) BE o] ool 1Al AAe AHoR  OF AWk of WHAY B4 e Zibdolsl ojelah
HE9] _2;1_17.]31 ARt Tl mE Ao dlgk 2147 segment splitting method= recursive subdivisiono]2til
g
e /7 _1 o] A E hFt AAE Fig. 30| vehfigich
| T ] 3.3 A1 HiEQ smE|
B ATINE & 4 95| 2RI UTH(BPN: Back
: . Propagation Neural Network)ol| 2|3t o|Hu|= 2] &34
| A ——m sy e X o
| ps A& Hellde AstE w=s AuuAE HA A osto
e ———— oF et 2 Fig 1914 HEo] doln §e 74| 33
| ] ] fol BAlSl §4 FAUOE §H 34 YAFOR 22
. S B Aol shdA Lol o) et v FY AR A AS
: c Hl=9] Zojgtol s A4BAATL & A0 Azt et
Fig. 3 Segment splitting method for a stripe represen- A, o) Ao AZE Al 3 v Zo] 7HE Al AsAS
tation olgstel AT Agh WA Bl AbpA4correlation
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9 ﬁfﬂi% UrT FoRM Mg Hroe R
fﬂ %k— 3= Zlojch HolAF A& v E(front bead)9} 3}
o =(back bead)?] HEE 7H2F F, B&HY shxp. 28t
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Fig. 4 Flowchart for artificial neural network training
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Table 2 Thickness, size, inspection length

No. of specimens Thickness(mm) Size(mm) Inspection(mm)
specimen | 0.8t 40 X 70 X 2(EA) 40
specimen 2 0.8t 50 X 75 X 2(EA) 32
specimen 3 0.8t 90 X 75 X 2(EA) 75
specimen 4 0.8t 90 X 78 X 2(EA) 85

Table 3 Similarity value of correlation coefficient

No. of specimens Inspection length of F/B(mm) Correlation coefficient(p )
specimen 1 Front/back bead of 40mm 0.88
specimen 2 Front/back bead of 32mm 0.87
specimen 3 Front/back bead of 75mm 093
specimen 4 Front/back bead of 85mm 0.85
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Ideal back bead depth:
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Fig. 7 Weldability estimation reference of back bead
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Fig. 12 Comparison of bead weldability(specimen 1)
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Fig. 14 Comparison of bead weldability(specimen 2)
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Fig. 15 Comparison of defects intensity index(specimen 2)
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Comparison of defects intensity index
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