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Abstract

This study includes the effects of shielding gas types on CO2 Laser weldability of low carbon automotive galvanized

steel. The types of shielding gas evaluated are He, CO,, Ar,

N,, 50%Ar+50%N,. The weld penetration, strength,

formability(Erichsen test) of Laser weld are found to be strongly dependent upon the types of shielding gas used. Further,
the maximum travel speed and flow rate to form a keyhole weld is also dependent upon types of shielding gas. The
ability of shielding gas in removing plasma plume and thus increasing weld penetration is believed to be closely related
with ionization/dissociation potential, which determine the period of plasma formation and disappearance. Further, thermal
conductivity and reactivity of gas with molten pool also give strong effect on penetration and porosity formation which in

turn affect on the formability and strength.
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Table 1. Chemical compositions of automotive low carbon
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Fig. 1. Schematic diagram of the D/To measurement.
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Fig. 3. Classification of fracture morphologies in the
Erichsen test.

Type Fracture Morphology
A Interface separation
B HAZ Crack in the thinner sheets
(o} Crack across the weld metal
D Crack following the ball mark

Table. 2. Classification of fracture morphology.
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Table. 3. Charateristic properties of the laser shielding
gases.
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