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Development of Laser Welder for Production Process of Steel Sheet

Noboru TSURUDA, Masaki ATHARA, Hiroaki SASAKI,

Mamosu TABUTI and Namio SUGANUMA

Synopsis :

Two 5 kW CO, Laser welders developed by Kawasaki Steel Corp. have been installed for pickling lines

at both Mizushima and Chiba Works in 1983.

Those are the first 5 kW Laser welder for sheet steel production floor, which can weld automatically any
kind of steel strip measuring up to 1 880 mm in width and up to 6 mm in thickness, bringing about high

yield of production on cold rolling process.
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Fig. 1. Arrangement of pickling line at

entry section.
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Fig. 2. Schematic diagram of laser welder
and bead grinder.

Table 1. Specification of laser welding installation
at pickling line.

Item Welder Mizusima works' | Chiba works’
Dimer;sion Thickness (mm) 1.6 - 60 1.2 - 45
o
material Width {mm) 600 - 16560 610 - 1880
Laser Type CO2 - Gaslaser | CO2 - Gaslaser
Osciliator|  Output power (kW] 5 5
Shear type Dualcut - Shear Dualcut - Shear
Laser
Welding speed{m/nin) Max.10 Max.10
Welder
Filler wire speed{mmin)]] 1.0 - 10 1.0 - 10
Bead Type One pair headstone| Two pair head stone
Grinder Grindingspeedm/min)] 1.0 - 5 1.0 - 5

Welding speed (m/min)

Fig. 3. Variation of penetration depth with
laser power and welding speed.
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Fig. 4. Permissible distance between cutting
line and laser beam,
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Fig. 5. Effect of shear rake and thickness on
curvature along cutting line.
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Fig. 6. Schematic diagram of clamp.
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Fig. 7. Schematic diagram of shear guide
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Fig. 8. Relation between assembly accuracy and
parts accuracy of laser welder.
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Fig. 9. Schematic view of measuring device of
assembly accuracy.
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10. Measured results of accuracy.
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Fig. 11. Schematic diagram of filler wire
supplier.
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Fig. 12. Relation between number of repetition
and grinding roughness.
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Fig. 13. Relation between number of repetition
and grinding width.
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Rough grindstone

—
Clamp [Ctamp

Fig. 14. Schematic diagram of roughgrinding.

Sub clamp

Finish grindstone

Fig. 15. Schematic diagram of finishgrinding.

Table 2. Materials unsuitable for flash welding
process.

Material Note

Electrical steel
(more than 1.5% Si)

1) SiOy film in welded joint
2) Coarse grains in HAZ

1) Unstable flashing
2) Hardened reinforcement

High carbon steel
(0. 4% <C=1.5%)

Mediumcarbon steel

U .
(0. 3% <C<0, 4%) nstable flashing

Low alloy steel Unstable flashing

High tensile steel Unstable flashing

10pm Tt 5%
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Photo. 1.

Laser welding of hot strips.

Table 3. Welding conditions.

Conditions p Welding | Filler G
wer
Material owe speed wire P
<2.5mmt | 5kW |{4~7mpm | — 0 mm
Low carbon steel
>2.5mmt | 5 1~5 — 0
<0.5% C | 5 1~5 O |0.1~0.3
High carbon steel
=20.5% C | 5 1~5 O 0.3~0.5
High alloy steel 5 1~5 O 0.1~0.5
High silicon steel 5 3~6 O 0.1~0.3
SUS 430 5 2~5 O 0.1~0.3
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Laser . : Photo. 2._ Microscopic Vi?“.' of
I ] B cross sections of welded joints

1mm by laser and MIG welding.

MIG , Y g

Material : High silicon steel

Photo. 3. Microscopic view of cross section of laser-welded
joint after cold rolling.
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Fig. 16. Relation between number of repetition
and carbon content of weld metal.
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Photo. 5. Microscopic view of cross section of high carbon steel laser-welded

Jjoint after cold rolling.
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Fig. 17. Comparison of welded joint fatigue
strength by reverse bend test (JIS Z 3126)
in both laser and flash welding of a medium
carbon steel.
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Photo. 6. Microscopic view of
welded joints by laser and TIG
welding.
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Fig. 18. Plate thickness in the vicinity of laser-

welded joint after cold rolling.
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Fig. 19. Influence of welding heat input on

reverse bend fatigue strength.
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Fig. 20. Amount of monthly product of Laser
welded steel strips.

Table 4. Cycle time in laser welding and flash
welding of mild steel.

eider
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0 BP 12]0; 0 69 12'05
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