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A study on the influence of process parameters
during laser welding of sheet steels
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ABSTRACT

This paper describes the weldability of carbon steel and stainless steel using 5kW CO;
laser system with nearly multi-mode beam and a parabolic focusing mirror. In the laser
welding of steels, major welding parameters are focal point, travel speed, beam power,
shield gas and gap tolerance, etc.. Two kinds of gases(Ar, He) were used as a assist
gas and supplied through the external nozzle. It is very important for optimum condition
to remove plasma plume which absorbs laser beam and to obtain deep penetration and
sound weld bead. Bead-on-plate welding tests were carried out for the experiments.
Penetration data were obtained with various welding parameters and the effects of
welding parameters were discussed. Butt welding tests were performed with various
conditions. Only the optimum laser parameters assured good weld quality. As a result of
this study, We achieve the fundamental weldabilities using a high power CO: laser for
carbon steel and stainless steel.
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Table 1. Chemical compositions of test materials
(wt. %)

S: Pl SiiC N Fe]]

079 (024 - | - |Rem

034 1055 |1833| 899 |Rem.

0~025

Ar, He (20 £ /min)
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Table 3. Mechanical properties of laser welded

sheet steels
e W aap | 20422
A& (N/ur) 412 686
4% -
Ho9 A 23 234
e AR B
24 0 C 49
o Face - 1, 2 Accept Accept
(186" Root - 1, 2 Accept Accept
24 115 20b
E:14 - !
P 4454 1% 22
YR 146 214

Fig. 1 Penetration shapes by laser welding in
various focal point(P

1000mm/min, Gas

(He)20 £ /min)

45K, V

. upper(Ar), lower

Penetration depth, bead width {mm)

500 1000
{mm/min)

2000

Fig. 3 Penetration shapes by laser welding in
various travel speed(P : 45k¥, F.p: ~3mm,
Gas : upper(Ar), lower(He)20 £ /min)

[>:3

S N -
— T
L

|

i

.

Penetration depth, bead width (mm)
]
|
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180 p.a13} A0
Travel speed (mmhin

Fig. 4 Effect of travel speed on penetration depth
and bead width

Fig. 5 Penetration

shapes by laser welding in

Focal point {mm)

Fig. 2 Effect of focal point on penetration depth

and bead width

FZ oA F 3R A2 A3F, 19999 12¢9

various beam power(V : 500mm/min, Fp
: -3mm, Gas : upper(Ar), lower(He)20 ¢
/min)
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Fig. 6 Effect of beam power on penetration depth
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Fig. 7 Weld bead profiles of different shield gas

0 0.05 01

0.15 02 0.25mm

Fig. 8 Cross sections of changing the gap distance in butt welding of

carbon steel

Face

a) Root

(b) tension

(c) bending(180°)

Fig. 9 (a)bead shapes, (b)tension specimens, (c)bending specimens of laser weldments of

carbon steels
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