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Development of Laser Welder for Process Line
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Synopsis :

Kawasaki Steel Corp. has developed CO2 laser welders for the sheet steel production
process. Four sets of CO2 laser welders have already been installed on the production
floor, since the first laser welder was installed for coil build-up line at Hanshin Works in
1981. The 5 kW CO2 laser welders installed for pickling lines at Mizushima and Chiba
Works in 1983 have unstable resonaters, and wire feeders. Those are the first industrial
application of 5 kW CO2 laser in Japan, which can weld all kinds of steel strips

measuring up to 6 mm in thickness, and up to 1880 mm in width.

(c)JFE Steel Corporation, 2003
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Synopsis:

Kawasaki Steel Corp. has developed CO, laser welders for the
sheet steel production process.

Four sets of CO, laser welders have already been installed on the
production floor, since the first laser welder was installed for coil
build-up line at Hanshin Works in 1981, The 5 kW CO, laser welders
instalied for pickling lines at Mizushima and Chiba Works in 1983
have unstable resonaters, and wire feeders. Those are the first
industrial application of 5 kW CO; laser in Japan, which can weld
all kinds of steel strips measuring up to & mm in thickness, and
up to | 880 mm in width.
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Table 1 Specification of laser welder for eold rolled

strip
T Welder No. 1 ' Ne.2
[tem T {Hanshin Works) {Chiba Works)
Year installed June 1981 (et. 1981

Cold I‘V()H(_‘l]

low carbon steel

: . Cold rotled
Treated matevial .
silicon steel

CG2~07

Strip trhrickne:as imm) d4~2.3
Strip width (mm! 50~ 500 508~1270

C()-;ﬂlaser
Max. 1.0
Max. 10

*The first laser weld-

Type of laser CO; laser
Max. 1.5
Max. 10

« The first autemat-

l.asor power (kW)

Torch speed {m/min)

Remarks er for commercial ic laser welder

production at KSC* | ar KSC*

* Kawasaki Steel Corp.
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Laser welder installation
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Pavoff reel Laser Bead

welder grinder

Fig. 1 Arrangement of pickling line (at entry section)

[.aser oscillator

Laser beam

Dual cut shear

Bead grinder

Fig.2 Schematic diagram of laser welder and bead grinder

NI BEsETEI Vol 16 No, | 1984 — 5



R et 2k T U

55

Table 2

Specification of laser welder 1n5tdll1tmn at pickling line

Shmoz DT e S &
- Welder

[tem

Kinds of steels

No. 3(Mizushima Works) Nao. 4(Chiba Waerks)

Hat rolled silicon steel, high carbon steel

_.Thickness(mm) 1.6~6.0 1.2~4.5
Treated material e - Bt LR
Width (mm) 600~ 1 650 510~1 880
Tensile strength (kgf/mm?) Max. 80 Max. 120
I'ype C O Iasex (Unstable)
Output power (kW) 5

Laser oscillator
Head type

3-axes high gas pressure 2-axes low gas pressure

Laser gas

(COy-CO-Nz-He) {CO2-No-He)

Shear type

Dual cut shear (shear rake 1°30')

Laser welder

Torch speed {m/min) Max. 10

Filler wire supplying device Owned B

Wire feed rate (m/min} 1.0~10 T

Facal distance of lens (mm) 254 (107

Material of lens B ZnSe o
B Shielding gas Ar

Type One-head stone grinder [ Two-head stone grinder

Bead grinder —

Grinding speed (m/min)

1.0~5

Heat treatment dovlce

Not owned ! Gwned

Copper mirror {Dia.= @102 mm}

Focal distance
(L ==254 mm)

Back bar
Beam spot (Dia.=$0.3~0.5 mm)

Fig, 3

I’rocess of laser welding
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treated for cold rolling
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Fig.5 Fit-up configuration
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Material : S50C
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Power=3kW
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B 4 kW

Penetration depth (mm)
e

5.0 10.0

Welding speed {m,/ min}

Fig. 6§ Variation of penetration depth with laser power
and welding speed
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Wire reel
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Iig.7 Schematic diagram of filler wive supply
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Material :
High carhon steel

(C 0.6%)

Tl
=
T

Number of repetition

1.3mm ——

Table 3 Materials unsuitable for flash buit

welding process

Material Note .
Silicon steel {1} Si0a film in welded joint
{More than 1.5% S5i) {2} Coarse grains in HAZ
[iigh carbon steel i1} Unstahle flashing
{0.4% = C = 1.5%) {2) Hardened reinforcement

Medium carbon steel
{0.3% = C = 0.4%)

Low alloy steel Unstable flashing

Unstable flashing

Higl tensile steel [Unstahle flashing

Thickness

Thickress *-———»i

----- [— 0.5 mm—s| %500

I'hoto 2 Cross section of welded joint {with filler wire}

Photo 1 Cross section of welded joint {with filler wire)
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Table 4 Comparison of laser welder with flash butt welder

Welder Flash butt welder

Laser welder
Item {The newest tvpe)

High silicon steel

ted materi .
Treated material High carbon steel

Low carben steel

0 60 i20 s 0 60 120 s
L i 1 )
Cvele time Welding .
(Ex. mild steel) / \
\
Welding Heat treatment

{Time ratio = 1.2:1)

Laser oscillator Welder

Initial cost Welder

{Cost ratio = 0.8:1)

Maintenance Lens Electrode

{Parts period- Mirror Trimmer bite

ically exchanged) Shear blade Shear blade
Oscillator

H Welder Welder

Space for welder

(Total space ratio = 1:1)
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