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Abstract

Ferritic stainless steels, which have relatively small thermal expansion coefficient and excellent corrosion
resistance, are increasingly being used in vehicle manufacturing, in order to increase the lifetime of exhaust
manifold parts. But, there are limits on use because of the problem related to cosmetic resistance,
corrosions of condensation and high temperature salt etc. So, Aluminum-coated stainless steel instead of
ferritic stainless steel are utilized in these parts due to the improved properties.

In this investigation, Al-8wt% Si alloy coated 409L ferritic stainless steel was used as the base metal
during Gas Tungsten Arc(GTA) welding. The effects of coated layer on the microstructure and hardness
were investigated. Full penetration was obtained, when the welding current was higher than 90A and the
welding speed was lower than 0.52m/min. Grain size was the largest in fusion zone and decreased from
near HAZ to base metal. As welding speed increased, grain size of fusion zone decreased, and there was
no big change in HAZ. Hardness had a peak value in the fusion zone and decreased from the bond line
to the base metal. The highest hardness in the fusion zone resulted from the fine re-precipitation of the
coarse TiN and Ti(C, N) existed in the base metal during melting and solidification process and the
presence of fine ALO; and SiO, formed by the migration of the elements, Al and Si, from the melted
coating layer into the fusion zone.
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Fig. 3 Optical (a), SEM microstructures (b, c, e)
and results(d,f) of EDX analysis for
coarse precipitate in (¢) and (e)

Fig. 5 Cross-section microstructures of bead in
joints welded by various welding speed at
welding current of 90A. (a) 0.32m/min, (b)
0.42m/min, (¢) 0.52m/min (d) 0.60m/min
(e) 0.64m/min
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