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Compact Portable Welding Robot System with Vision Sensor

Junichi KAWATA - Keito ISHIZAKI + Kohei MATSUSHIMA - Kohei KOMUKAI + Dr. Tatsuya YOSHIMOTO
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Abstract

The use of welding robots in the welding field is on the rise, driven by a shortage of skilled welders and the
growing demand for higher productivity. Concurrently, research involving vision sensors is being explored to
address complex welding tasks that are difficult to handle with traditional robotic systems. This paper presents
our work on automating horizontal first-layer penetration welding using a compact, portable robotic welding
system equipped with a vision sensor. The system achieves welding automation by integrating a vision sensor
with a portable robot. During first-layer welding, the system automatically tracks variations in the root gap
and follows the welding path by identifying key features of the molten pool, adjusting the weaving motion
as needed. From the second layer onward, the system updates the build-up parameters based on groove
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information acquired during the first layer, enabling fully automated welding through to the final layer.
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Compact portable welding robot
ARCMAN™ PORTABLE

Molten pool image

Enclosur
Robot Inferential control
controller PC
& A— 50
Welding power source E
Various Status — Smartphone

<« Corrective action

(Information of welding current, arc voltage,
welding speed and weaving)

1 KT AT L DN— PR
Fig.1 System hardware configuration
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Fig.4 Welding method concepts
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Table 1 List of welding conditions for joint

Base metal groove shape

Single bevel groove 35°

Welding position

Horizontal

Root gap (mm)

4=10 Taper shape

5 mm upward displacement

Welding line from rail parallel height
Shielding gas 100%CO>
Wire extension (mm) 21
Backing material Ceramic
: ; Welding current | Arc voltage
Using wire Layer-Path (gA) ) 9
1-1 170-180 22.5-23.5
) ) 2-2,2-3 280 31
De$§?§e:1¥'re 34~ 260 29
(Final layer) 240 27
(Final path) 220 26

Welded section 500 mm

RG center position
_ .
Teaching line before welding RG10 mm
RG4mm (Rail parallel height)

Terminal shift amount : 5mm

Camera

Backing material
(ceramic)

11 RIS L OS2 SetF
Fig.11 Test plate shape and layer pass conditions
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Fig.12 Bead appearance and cross-sectional macro structure in
welded joint
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Table 2 Mechanical properties of welded joint

Tensile properties™ Notch toughness*!

0.2%PS TS El. Absorbed energy
(MPa) (MPa) (%) J) @oC
615 667 24 49, 63, 65 Avg.59

*1 Tensile test specimen: round tensile specimen, Dia.=10.0 mm, G.L.=50 mm
Impact test specimen: 10 x 10 mm square shape, 2 mmVnotch based on AWS B4.0
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