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A study on manufacturing of laser welded tube
from 60kgf/mn’ Grade Steel Sheet for one-body forming
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ABSTRACT Optimal processing and system to produce the laser welded tube for one body
formed bumper beam are studied. The calculated size of tube is a thickness of 1.4mm, diameter
of 1054mm and length of 2000mm. The tube is shaped from cool rolled high strength steel
sheet(tensile strength: 60kgf/mrf grade). Two roll bending method is the optimal tube shaping
process compared to UO-bending, bending on press brake, multi-step continuous roll forming and
3 roll bending methods. Weld quality monitoring and seam tracking along the butt-joint
lengthwise to the tube axis are also studied. The longitudinal buttjoint is welded by the CO,
laser welding system equipped with a seam tracker and plasma sensor. The constructed CO;
laser tube welding system can be used for the precision seam tracking and the real-time

monitoring of weld quality.
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Finally, the obtained laser welded tube can be used for one-body
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Fig. 1 Press-formed Fig. 2 One-Body formed
bumper bumper
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Fig. 3 2 roll bending proces:
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Table 1 Gap sizes of longitudinal joint by various processes
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Fig. 4 Schematic diagram for construction
and control
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Table 2 Experimetal condition

A
A

welding distance 1600mn
welding speed 2000rn/min

CO: laser power 2.8kW
shielding gas Ar(30 //min)

distance from laser beam and
1 . 110mm
aser vision sensor
sampling frequency 60Hz
distance 180mm
plasma sensor
angle 57°




2003Hx A stsgtacis| =T, 20034 1138, =3

KWS 2003-Autumn

g AHE3le Ze}Zvl Al7])(Plasma intensity)
£ ZA3t. oY FE HolA £H ¥ &
UH Y ZAL Table 29} 2t}

4 8™ A¥ o ¢ nE

FE AAE &F Ad FY43to ol5A79H
AA7F J3Y B3] dis] S Aol ozt A
= Z57F 2AsAT. ol A, #HolAY
|19 A7} Fig. 534 Zo] 4X3= %A
Hol §30] HA Ferr £3HA 9 2 7
€ AFAIZ Fde Fig 644 ¢ F U9
ol AW x¢t &FA X7 F YL &
= Atk 9z 2zt e AL motion loop
o & THo] gled FolAYe A
Hus] B FAE = Qe LAto|)

- position of welding line

1.5

vaam.”?//‘% N -

i

s position of laser beam

1358.0 1450.0 1550.9_ 1650.9 1758.8 1658.8 1958.0 2858.9 2158.8
Travel position {m)
traj. filt.traj. connand torch

Fig. 5 Deviation of laser beam and welding line
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Fig. 6 Seam tracked welding line
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Fig. 7 Plasma intensity variation at 5 hole defects
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Fig. 8 Laser welded tube with good welding
quality

Fig. 9 One-body formed bumper beam
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