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Synopsis :

New cold-rolled sheet steels (including surface-coated sheet steels) with excellent
formability and high bake-hardenability suitable for gage-down of automobile exposed
panels have been investigated. (1) High temperature annealing above 830°C and
subsequent rapid cooling with a Nb-bearing extra-low C steel (Nb(at%)/C(at%)~1.0)
provide an intense {111} recrystallization texture favorable for deep drawability and
some amount of solute C effective in bake-hardenability. (2) This processing principle
has been applied to developing extra-deep drawing cold-rolled sheet steels with
bake-hardenability by the use of newly developed continuous annealing lines (KM-CAL)
capable of high temperature annealing at approximately 900°C. (3) Organic composite
coated sheet steels with similar mechanical properties have been developed by applying
a new organic film baked at a low temperature to the continuously annealed sheet steels.
(4) Hot-dip galvannealed sheet steels with extra-deep drawability and
bake-hardenability have been also developed by the newly installed continuous hot-dip
galvanizing line capable of high temperature annealing and rapid cooling. (5) These new

sheet steels are suitable for gage-down of exposed panels for automobiles such as



fenders.
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Synopsis:

New cold-rolled sheet steels (including surface-coated sheet
steels) with excellent formability and high bake-hardenability suit-
able for gage-down of automobile exposed panels have been investi-
gated. (1) High temperature annealing above 830°C and subse-
guent rapid cooling with a Nb-bearing extra-low C steel (Nb{at%)/
C(at%) ~1.0) provide an intense {111} recrystallization texture fa-
vorable for deep drawability and some amount of solute C effective
in bake-hardenability.
plied to developing extra-deep drawing cold-rolled sheet steels with

(2) This processing principle has been ap-

bake-hardenability by the use of newly developed continuous an-
nealing lines (KM-CAL) capable of high temperature annealing at
approximately 900°C. (3} Organic composite coated sheet steels
with similar mechanical properties have been developed by applying
a new organic film baked at a low temperature 1o the continuously
annealed sheet steels. (4) Hot-dip galvannealed sheet steels with
extra-deep drawability and bake-hardenability have been also devel-
oped by the newly installed continuous hot-dip galvanizing line ca-
{5) These

new sheet steels are suitable for gage-down of exposed panels for

pable of high temperature annealing and rapid cooling.

automobiles such as fenders.
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Fig. 1 Schematic illustration showing mechanism of strain

age-hardening and measuring method of balke-hardena-
bility (BH) in tensile test
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cold-rolled Nb- and Ti-added extra-low C steels
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Fig. 3 Processing principle of bake-hardening and extra-deep drawing sheet steel
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Table 1 Typical mechanical properties of continuously anneal-
ed cold-rolled sheet steels with extra-deep drawability
and bake-hardenability

TS grade YS TS El 7 BH
(MPa) (MFPa) (MPa) (% {MPa)
300 172 307 51 2.2 43
350 197 352 43 2.1 45
Thickness: 0.7 mm
ﬁ% iﬁﬁ] L«T L ;n) o
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Fig. 6 Schematic illustration showing typical heat cycle of
hot-dip galvannealing for extra-deep drawing and balce-
hardening sheet steels

Table 2 Mechanical properties of surface-coated cold-rolled
sheet steels with extra-deep drawability and bake-
hardenability

Steel xS I El 7 Vs
(MPa)  (MPa) (%) (MPa)
Hogt;;?\jsnnealed 208 857 “ s 42
e coaed | 198 3342 203
Steel thickness: 0.7 mm
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Fig. 5 Effect of holding temperature on BH of rapidly cooled sheet steels after soaked at 850°C
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Fig. 7 Cross-secticnal configuration of newly developed organ-
ic composite coating
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Fig. 8 Mechanical properties of bake-hardening sheet steel as
a function of heating temperature at organic film baking
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Fig. 11 Dent resistance of bake-hardenable extra-deep drawing
quality high strength sheet steel (EDDQ-HSS, 0.7
mm thick) compared with deep drawing quality mild
steel (DDQ, 0.8 mm thick)
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Photo 2 Door outer panel press-formed by organic composite coated sheet steel with extra-deep drawability

and bake-hardenability
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