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High Performance High Strength Steel Sheets
for Automobile Body Exposed Panels
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Abstract:

JFE Steel has developed two types of high performance high-strength steel sheets for automobile body exposed
panels. The SFG (super fine grain) HITEN, “SFGHITEN®”, which is strengthened by fine grains, gives excellent
press-formability with low yield strength and a large r-value. It is observed that the formation of PFZs (precipitate
free zones) results in a mechanism in which yielding begins at low stress at an initial deformation stage. The UNI
(uniform unique universal) HITEN, “UNI HITEN®” gives excellent press-formability and superior dent resistance

which are obtained by increasing yield strength after paint baking.
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Fig.2 Comparison of mechanical properties balance
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Fig.3 Effect of volume fraction of PFZ on mechanical
properties of annealed specimen
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Fig.4 Relationship between transition temperature, Tc and
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Table 1 Mechanical properties of steels used in press-forming
test for a center pillar outer model

Steel YS TS El Mean
(MPa) | (MPa) (%) | r-value
Developed 440GA 287 440 36.0 1.75
390CR 243 402 39.5 1.62
Conventional
440CR 289 461 38.0 1.01

GA: Galvannealed steel sheet, CR: Cold-rolled steel sheet,
YS: Yield strength, TS: Tensile strength, El: Elongation

[ No fracture
Fracture

Blank holder force (X 9.8 kN)
Steel 20 30 40 50 60 70 80 90 10
1 1 1 1

[ 1 ! 1

Developed 440GA

390CR
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440CR

GA: Galvannealed steel sheet
CR: Cold-rolled steel sheet

Fig.5 Press-formability for a center pillar model of the
developed 440 MPa galvannealed steel sheets and the
conventional cold-rolled IF-HSS
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Table 2 Mechanical properties of TS 440 MPa grade UNI HITEN

Stecl YS TS El value Mean Ayl WH* BH** y S
(MPa) (MPa) (%) r-value r-value (MPa) (MPa) (MPa)

UNI HITEN 249 444 37 0.24 0.9 0.05 51 56 355

340BH 235 350 43 0.21 1.6 0.25 30 42 307

YS:Yield strength, TS: Tensile strength, El: Elongation
* Work-hardening, Increase in yield strength by 2% prestrain

** Bake-hardening, Increase in yield strength by again at 170°C for 20 min after 2% prestrain

**¥*YS'=YS + WH + BH

340BH

UNI HITEN

(Yield strength: 300 MPa)

Fig.6 Comparison between the conventional 440 MPa steel and the 440 MPa grade UNI HITEN on the surface distortion by optical

method

BH Treatment:
170°C for 20 min

0.6 I
340BH —
0.5 b\ Position: a
. Strain: 0%—0.5%
= UNI |
= 0.4 |HTFENN )
é ’ Indenter: R50 hemisphere
= Velocity: 0.05 mm/s
o 0.3 340BH; Dent load: 250 N
< UNIQ "9 D\ \
% 0.2 HITEN®*s *,
. *
a o A
* .0
0.1 Position: b N .QA
Strain: 3% Q~ .
0 Q
0.50 0.55 0.60 0.65 0.70 0.75 0.800.85 0.90
Thickness (mm)

Fig.7 Comparison between the conventional 340MPa-BH
steel and the 440MPa grade UNI HITEN on the dent-
resistance
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