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Synopsis :

Application of CO**2 laser beam to the square butt welding for electrical steel strip has
greatly enhanced welding qualities, resulting in better appearances, accuracy in
dimensions and mechanical properties of the weld. Laser beam is so sharp and requires
very precise fit-up of both strips sheared edges and alignment between beam running
line and fit-up line. Key to a success in using laser for square butt welding is how to
obtain the accuracy of fit-up and alignment stably and efficietly in precitical production

line.
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Application of CO; laser beam to the square butt welding for electrical steel strip has greatly enhanced

welding qualities, resulting in better appearances, accuracy in dimensions and mechanical properties of the

weld.

Laser beam is 5o sharp and requires very precise fit-up of both strips sheared edges and alignment between

beam running line and fit-up line. Key to a success in using laser for square butt welding is how to obtain the ac-

curacy of fit-up and alignment stably and efficiently in practical production line.
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Fig. 2 Dimensions of focusing sysiem

Table 1 Condition of laser and TIG welding

Welding Type of Thickness Power Welding Heat input Tensile Location of
method steel speed strength
tmns) LkWH tm/min’ 1) emi thef/mm?® rupture
0.30 1 2.9 207 34 B.M.
Laser Silicon A
0.35 1 2.1 286 34 B.M.
0.30 0.77 0.7 660 34 B.M.
TIG Silicon A
0.35 0.88 0.6 580 34 B.M.
Tahle 2 Results of reverse bend test
Welding Type of Thickness Radius of Number of repetition Location
method steel fmm) bending tmm to rupture of rupture
0.30 5 5 6,12, 4
Laser Silicon A HAZ
0.35 5 15, 6, 13, 8
- 0.30 5 0. 1. 2,10 .
TIG Silicen A HAZ
0.35 5 1, 1, o, 0
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Tahle 3 Materials used for welding test

Type of steel Si % Grade Coating
Silicon A 30 Grain oriented Phosphate
Silicon B 05 Non oriented Semi organie {Thin)
Silicon C 20 Non oriented Semi organic (Thick)
Silicen D 0.5 Non oriented Semi organic (maierial D matted surface)
Silicen E 10 Non oriented Phosphate
Silicen F 05 Non oriented Organic
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Table 4 Optimized welding conditions

Thickness Power Welding speed Focus location
Type of steel Note
Immi kW {m/min) tmm)
0.27 1 3.3-35 3 Lens ZnSe
Silicon A 0.30 1 3.1-3.3 3 Focal length © 127mm
0.35 1 2527 3 Back bhar (Flat)
0.35 1 8.6~6.3
Silicen B 1 ]
0.50 1 5.7-6.2 1
Lens ZnS8e
- 0.35 1 2527 2
Silicon C, D Focal fength : 127mm
0.50 1 7.2-7.5 1
035 ] 58-93 1 Back bar with groove
Silicor E, F - - .
0.50 1 5.7—-6.2 1
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Rack gear Pinion gear Tahle 5 Specification of COz Laser
Output power 1000W (CW)

% i Beari Laser medium C0O2-N;-He

\ \ earings
} \\\ (SNANRANAY clasgp Wavelength 10,64 m
) Beam diameter 12mm
Cavity length 18m
Gas system Slow-flow
Pre-load Excitation Gas discharge, 22kV
M ;Eﬂ- Table 6 Specification of Shearing machine

RO

Ttem

Specification

R
LI . IR =y

Drive arm Track rail

Fig. 12 Laser beam head traversing mechanism

BUFz, F72, 0 7 7> 7HIE % 0.01mm LI Tz
Rt Tas,

Maximum width of strip
Maximum thickness of strip
Minimum thickness of strip
Motor power

Shearing speed

Shearing angle
Straightness of shearing

500mm

0.7mm

0.2mm

2.2kW
120r.p.m

1730

0.03mm /500mm

Table 7 Specificaticn of Work table
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1) Adjust equipment of line direction
a  Adjust capacity
b Adjust length
(2) Adjust equipment of circle:
a  Adjust capacity
b Adjust angle
{3} Clamp
a Clamp power

"b Clamp stroke

Manual

T 10mm

{.6mm/1 turn of handle
Manual

+0.1°

1°30" /1 turn of handle
Oil pressure
400kg/each side
600mm
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Table 8 Specification of laser head traverse

equipment
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EBRAE A Y v — S ISR TS TIT

Type of drive
Type of slide rail
Traverse speed
Traverse stroke

Straightness of traverse

Minimum unil of position

D.C motor, rack pinion
L_in-ear motion beariﬁg
6.3~9.8m/min

650mm

0.05mm /650mm

0.lmm

[Laser work tahle

Linear motion bearings
[.aser beam

head

Edge guide for

Edge guide for Edge guide for
frent sheet n

Adjust
handle for
strip direction

Clamp chuck

Magnel chuck
Adjust handle

for turn table
£ — I =\

front sheet

back sheet
:\;nn.

Shear

L

Edge guide for

hack sheet

Fig. 13 Laser weld

ing machine
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