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A Study on Automatic Seam Tracking of Arc Welding
Using an Laser Displacement Sensor
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ABSTRACT

Due to the variety of disturbance, it is not easy to accomplish the in-process detection of
weld line with non-contact sensor. To get around this difficulties problem develop an automatic
seam tracking weld system, the reliable signal processing algorithm has been recommanded. In
this research, laser displacement sensor is applied as a seam finder in the automatic tracking
system. The sensor is controlled by a dc servo motor which is mounted at X-Y moving table.
X-Y moving table manipulated by an ac servo motor controls the position and velocity of the
welding torch. First, X-Y table moves to Y-axis to search the welding joint feature before
starting the welding, and welding joint is from the scanning data and weighting factor for each
other. Second, weld line is determined using proposed signal processing algorithm during
welding process.

From the experimental results, we could see the possibility that the laser displacement sensor

with proposed algorithm can be used as a seam finder in welding process under the severe

noise(spatter, arc light etc.) condition.

1A

1A ZVE Rk A &l HFAFHE B FLE A2
* A5 MY @ SLEHY FUg e F
ZHFGRAx e e AFHE AFATHY gt
At B 43 FAYNE ofF A HHs
94 E&un gle 4dAFeld ey SHAYge
dut Z|AZE FA vH 2o gExn, Ao
22 FE3 FANM P Ak A o
& Adez QAHe] Y= Aoz A A
BAQd AF F£F 43 dEo £dd 4499
89 FAF FAA € Aol w2y o
TAE #AQ%7] A £H4IT4Y AFHE
FHol3 o]F Y& SHHNE 222 AAH F
A A A w=A] Adgo)of s FA
oj},
LHAE Aoz Y] YAME £549 9

Ao YA L FAHCE A4EY ARE YEY 5
RAe A5 F& AN 279 €A - dE
2ol3 & ol AME £HAH 4o Wild oot
olAAFY ofaRYe] WE= EAEL o)f3d &
HAE Q48 Wiy EXFYd dxe #AX
7k B2 g3 gte]l & el Qe wka ol3 kA
2 (stability)dl] o]E3t3 gh=A] $ylo] W3] o
o Agyoz olgxm gpl

A7 el AAM(eddy-current sensor)E AMA
g &HE Alol9 Agrt FEY Ax 33
243 ALY, 2EFY FASRRE L Wy Q)
@

A M AEE AME A AAM(vision-based
sensor)°l®] & Ao ol& W wix= YA dolE
|8 E) 99 YAFE AL 4 Y7 GFEA &4
2 Aog €& & Jov B4 ddof o T
d Hdg o]t WA ¥ Yeo P& FatE

-729-



= FA} Y(scanning beam)Ao® FEE F
o aau Fzd 23 sivSE ol 4F FeA
A AADE TS Yste HojA s siulE F9
HA71g0] A88m B3 YA T2 a0l
Futglng 44457 =i ddel vt =}
A AA Aol §H&K0) Fo] H|uH FAIF
g AAe) Aol We st

B AFGHE £3HAL AEsr] 9% Az
HolA WY AME ol&3yen ofaH, AdH
Soz A% AANANEY F&E Fol7] §3 A=
g gndFEe ALn §HAE A&, FAG
= A3g 33

2. 8FMo oy
21 dolx A AM9 A9

Holx WY AME #HolAstz P (laser triangul-
ation)™'& o1 4% AHEA YYE ol g Uk
olo] del: ZAZREY wAd #HolA F& A=
2 A%3std PSD (position sensitive detector)’d
of wAl" gR2RE AxM7Ae AE gohdl
= Holth AEF A AL YA 7oA
A7 @ daiol st vl FAF wiale] AS FAA
(centroid)o] o] 3o o x7} 2AE F 3o A
g AVEs ZA ¥W vlolar Fxd EH
= AL & $ v zEy ¥EHPS B o
B EAS =R dAdsn v

EAFoA Agd Folx w4drxE DMSA
¢} SD120-R15& Ab&3dov &4 71334
B2 Azsv] s AMdAN LHAHETA 9
Agg &Rsed o480 71ES3 A (offset
distance)”t 120mm °1% AW +E 15mm o)t
o] &ARWYd H2dE o2 F¥H(analog
output)o] 5V 7} &8, o olg21 £¥g
A/D MEE AZE A48 Ed Fig. 1& &
AFofA AHEE dolAH WHAMe delE =A
3 Ao,

22 8349 He ¥d

444 FH& A 71EHS #] Ay &4
Az AAWFon X-Y HolEEL oJFIHAEA
HolA WHANAN SHARUAANY ANE
HEYoit 3V, oy Aoj HolAY &
NEE N-step °15H TS A &3] Fo ¥9

T4

i
i

Fig.1 Principle of laser triangulation
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Fig. 2 Weaving motion of sensor to search
the reference point
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Fig. 3 Characteristic feature of weld joint
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Fig. 4 Shematic diagram of the system
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Fig. 5 Processed sensor signal of butt joint
when an arc is off

Fig. 6 Processed sensor signal of butt joint
when an arc is on
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Fig. 7 Processed sensor signal of lap joint
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when an arc is off
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Fig. 8 Processed sensor signal of lap joint
when an arc is on
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