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Development of seam tracking sensing system
for welding environment with wall
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Abstract

Both ends of welding line are often closed by wall in the welding of ship blocks. In this research, seam tracking
sensing system for butt welding in the condition with wall was developed. Seam tracking sensing system measures
position of carriage from wall and detects root-pass of welding line. The system consists of the laser displacement
sensors and ultrasonic sensors. The laser displacement sensor reciprocally rotates by the motor and measures a
distance from laser sensor to the welding material. The ultrasonic sensor measures a distance between welding
system and walls. The distance measured by the ultrasonic sensor is used to get X{driving) position and to
determine initial and end point of the weld line. Y{weaving) and Z(height) of the weld line are obtained by the
distance measured by the laser displacement sensor and the orientation of the sensor. The sensing system includes
the controller that is independent from the welding carriage. The seam tracking sensing system is attached to both
side of welding carriage so that interference between welding torch and sensing system can be avoided during the
welding. And both side sensing system minimize dead zone. Finally, developed sensing system was adhered to
welding carriage and verified usefulness by experiments.
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Fig. 1. Automation welding system configuration
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&= o ke 8
%%j A2 22|24 22|99 gz AW f{i
- -; T
(o) Al (mm) | AE (mw) | AE (o) =) Allat 16k ()
200 60 160 260 40 200 1

XEMARE AEste AxME AL 2
A7F dojorgith. FAEAS ALY S 1 s
AXE dEstdth E 28 2S9AAY A4S
Aot}

L Pe e
oo ot
(E ORI

X 2. Z&HAA ALE
Table 2. Ultrasonic sensor specifications

4 ¥4 s Y # el (Beam | ¥HEA | & &%
s .
(mm) Patten) (Hz) (T)

15 - 6,000 $019% |4wdo=z 15°] 10 |-40 - +85

dold MMNE ¢Fol RHE $YH AZ A2
o] E£ZYE (Footprint)E HA3aa FA ajMde 74
24€¢ 98 =olyrt Uidd DCaelRREZ A3}
Aok AAE e AL E 33 Zoh
¥ 3. 2E AR
Table 3. Motor specifications

2H ZZH(W) 18
#d A 4Gpm) 3,000

A A A4 E A(kgf-em(Nm)) 3.7(0.38)

Peak E #Z(kgf-cm(Nm)) 5.3(0.54)
] HEERL g o]

AHedad 929 (50,000Pulse/] )

Closed L k1=
Ao} es of 1

33 7145 A4 2 AF
NAdel 7| FEE= 08 50 Kol=unig o] RE Y
Z3g, goly WE #HoAAYMAES o] gt AAT



a9 5 &3H A& Alad 2 Wy 1=
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Fig. 6. Seam tracking motion
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