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A study on the manufacture of Si-bearing high-strength galvannealed steel was undertaken in
order to develop a new manufacturing process by pretreatment in an existing continuous
galvanizing line (CGL) equipped with a direct firing furnace (DFF).

A fundamental experiment using an electrodeposited iron coating containing oxygen clarified
the fact that a galvanizing technique using an oxidizing preheater is effective to improve the
wettability of Si-bearing steel by molten zinc.

The oxidation of Si-bearing steel, which shows a lower oxidation rate than mild steel, must be
accelerated at the DFF. Ammonium sulfate successfully accelerated oxidation prior to annealing.
FeS was observed in the iron oxide film near the interface between the iron oxide film and the
steel treated with ammonium sulfate. It is supposed that FeS acts as a fast outer diffusion path for
iron ions.

The oxidation process accelerated by ammonium sulfate improved the wettability of the steel
because silicon and manganese were internally oxidized beneath the reduced iron layer by the
oxygen in the iron oxides during annealing.

Ammonium sulfate was effective to increase the galvannealing rate of the steel. The steel
treated with ammonium sulfate showed the same galvannealing rate as mild steel. This is probably
due to the suppression of external oxides and the penetration of zinc into the grain boundaries and
the interface between the reduced iron layer and the steel.

Ammonium sulfate successfully improved the wettability of the steel and increased the
galvannealing rate in trial manufacture in the CGL. Furthermore, the steel manufactured in the
experiment demonstrated the excellent properties required for auto parts.

In conclusion, we developed a new manufacturing process which enables efficient manufacture
of Si-bearing high-strength galvannealed steel at low cost in the existing CGL equipped with the
DFF.

% BRSCEE X, f3C20005 & FIC300FE A 1ER " S 50, & L <IFTEILB00FHEZ IFHR L L T Z 3,

Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800 Words
(English).

EE WX EEIX KRTRIT—=FIURII(T2R2) ICTA o Z— Ry MARINET O T, AR ATRERHHDONE TIEMR L TZS 0,

Attention: Thesis Summary will be published on Tokyo Tech Research Repository Website (T2R2).



