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Synopsis :

It in necessary to improve properties of galvannealed sheet steel in order to apply it to
automobile body panels. Both excellent mechanical properties and high continuous spot
weldability can be acquired by using Ti-Nb-B co-added extra-low C sheet steel as
substrate material. Additionally it is important to control Fe content of coating within
the range of 8 to 11% and to make coating almost into single phase, 61, by galvannealing
the coating at a temperature of about 760K to obtain good coating adhesion and good
friction property in pressforming at the same time. A flash coating of Fe-P alloy on

galvannealed coating is also effective to improve the friction property.

(c)JFE Steel Corporation, 2003
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Synopsis:

It is neccessary to improve properties of galvannealed sheet steel
in order toapply it to automobile body panels. Both excellent me-
chanical properties and high continuous spot weldability can be ac-
quired by using Ti-Nb-B co-added extra-low C sheet steel as sub-
strate material. Additionally it is important to eontrol Fe content
of coating within the range of 8§ to 11% and to make coating almost
into single phase, 8§, by galvannealing the coating at a temperature
of about 760K to obtain good coating adhesion and good friction
property in pressforming at the same time. A flash coating of Fe-P
alloy on galvannealed coating is also effective to improve the friction

property.
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Table 1 Processing conditions for press-formable galvannealed steel sheet

Stee}

Processing conditions

YS
(MPa)

TS
(MPa)

El
(%

~

Apging index
(MPa)

Low C
(0.0509 C)

Batch annealing——CGL-—+QOveraged (off-line}
(700°C, 10h}) {600°C)  (320°C)

176

314

46

1.8

0

low C
(0.025% C)

High temp. coiling——CGL——Overaged (off-line)
(680°C) (730°C)  (3205C 6H)

178

314

45

1.6

Low C
(0.025% C)

High temp. coiling——CGL——Overaged (in-line}
(680°C) (730°C) (400°C 3 min)

196

323

43

1.6

39

High temp. coiling——CGL

Extra-low C IF (680°C) (800°C)

157 304 48 1.8 G

Table 2 Chemical compositions of steel for press-formable galvannealed steel sheet

(%

Steel C Si Mn F

S Al Ti Nb N

A 0.002 0.01 0.15 0.010

0.008 0.046 tr. 0.022 0.003

B 0.002 0.01 0.10 0.011

0.007 0.057 0.030 0.007 0.003
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Fig. 1 Influence of annealing temperature on mechanical prop-

erties of steel sheet
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White streak

Photo t Chemical composition image of galvannealed coat-
ing at white streak defects
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Fig. 2 Influence of Ti content of steel on aceurrence of white
streak defect
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Fig. 3 Influences of #-value and friction resistance on deep-
drawability of galvannealed steel sheet (p: friction

coefficient)
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Fig. 4 Change in friction resistance of palvannealed steel
sheet according 1o an increase in Fe content of coating
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Fig. 5 Electric potential curves during anodic dissolution of
galvannealed coatings containing 11% Fe {A) and 8%
Fe (B)

Table 3 Electroplating conditions of Fe-F alloy coating

Bath Bath com- | Fe 60~80 g/!
condition position Total P 0.06~0.08 g/
pH 1.8~2.2
Bath temperature 55°C
Processing | Current density 80~150 A/dm?
condition
Flow rate 0.6~1.0 m/min
Line speed 60~ 120 m/min

After Fe-P coating

Before Fe-I* coating

Photo 2 Appearances of galvannealed coating with and with-
out Fe-P alloy coating
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Fig. 6 Influence of Fe-P alloy coating weight on friction re-
sistance of galvannealed stee} sheet
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Fig. 8 Influence of Fe content on amount of coating peeling
off during passing through bead model
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Photo 3 Cross-sectional observation of galvannealed coating
after flaking
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Fig. 9 Influence of { phase in coating on peeling form at bead
model
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Fig. 10 Influence of galvannealing temperature on phase com-
position of galvannealed coating (Fe: 10%)
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Fig. 11 Influence of sheet thickness on continuous spot wel-
dability
6 ""-:"'»-‘u"n‘l'm.l-mm-“\|\|-|l|l"|'
v
4k 4.5 (Thickness)"?
2-
(a) Cold rolled steel
B T
- 6_|H| \
E m\“ ‘h‘\ | ac
g il | vt K iil‘
= I
= !
3z 4500
.2 (b) Low C galvannealed steel
0 ; . N } \
6l
“il,l--
4k I -||||”||‘| l Max
— ‘ I‘||‘|I | I
1 800 Min
2F(C) Extra low C galva-
nnealed steel sheet
0 1 L L 1
0 2 000 4000

Number of welds

Fig. 12 Influence of galvannealed coating and chemical com-
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Fig. 13 Effect of B addition to base steel on continuous spot weldability of galvannealed steel sheet
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