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Synopsis :

Kawasaki Steel has developed TS 590 MPa grade galvannealed sheet steels to reduce
automobile 2 s weight and improve anti-collision property of automotive bodies.
Although the steels were heat-treated in the heat cycle of a continuous galvanizing line,
in which quenching is difficult, favorable martensite phase was able to be obtained by
Mo addition of 0.15% in conventional dual phase steels. Furthermore, the developed
steels showed total elongation of 30%, apparent decrease in yield ratio and good spot
weldability. Excellent surface quality of the coated steels was assured by good
wettability by molten zinc during galvanizing, because no surface segregation of Mo
occurred on the steel surface during recrystallization annealing. Powdering resistance
of the galvannealed coatings was sufficient for automobile exterior panels. Low P
content in steel, which did not retard galvannealing reaction, provided high

productivity in continuous galvanizing lines.

(c)JFE Steel Corporation, 2003

AIIROR—VnbEETEET,




590 MPa fR&&{bARE NS - Z k™ EELE

31 ¢1999) 3, 181-184

Development of 590 MPa Grade Galvannealed Sheet Steels
with Dual Phase Structure
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Synopsis;

Kawasaki Steel has developed TS 590 MPa grade galvannealed sheet steels to reduce automobile’s weight and improve
anti-collision property of automotive bodies. Although the steels were heattreated in the heat cycle of a continucus gal-
vanizing line, in which quenching is difficult, favorable martensite phase was able to be obtained by Mo addition of 0.15%
in conventional dual phase steels. Furthermore, the developed steels showed total elongation of 30%, apparent decrease
in yield ratio and good spot weldability. Excellent surface quality of the coated steels was assured by good wettability by
molten zine during galvanizing, because no surface segregation of Mo oceurred on the steel surface during recrystalliza-
tion annealing. Powdering resistance of the galvannealed coatings was sufficient for automobile exterior panels. Low P
content in steel, which did not retard galvannealing reaction, provided high productivity in continuous galvanizing lines.
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Fig. 1 Schematic illustration showing typical heat cycles of a
cold-rolled dual phase steel and a galvannealed dual
phase steel
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Fig. 2 Effect of Mo content on mechanical properties (without
temper-relling)

Table 1 Chemical compositions of the developed steel

.. mass%)
c Mn P S A Mo
o 0.080 2.00 0.0])O 0.005 0.042 0.15

Tolal elongation
Fl (%)

Developed steel
(DP Steel)

Callision absorbed energy

F,_ (MJrn- :‘]o Yield elongation
{Strain: 0~30%) YEI (%)
226 7o
Conventional steel
(H5LA)
S
N pEE
Yield ';al“’ Work-hardening exponent
YR (%) n-value

(Strain: 10~20%)

Fig. 3 Mechanical properties of the developed steel
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Fig. 4 Nugget diameter and tensile strength of the developed

steet in spot welding (Thickness: 1.4 mm)

Galvannealed sheet steel

with dual phase structure
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SEM micrographs of TS: 590 MPa grade shcet steels
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Fig. 6 Rate of bare surface area of the galvanized steels
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Fig. 7 Influence of substrate chemistry on Fe content of the
coatings during galvannealing
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Fig. 8 Powdering resistance of the galvannealed steels
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Fig. 9 CCT diagram for the developed steel and the heat cycle of
hot-dip galvannealing
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Table 2 Standard Gibbs free energy of formation of various
oxides at 727°C¥

Elements Standard Gibbs free energy (k\]/morli)ﬁ
Cr,0, —864.0
Mn,0, —-1041.0
MoO, -409.4
5i), -731.2
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