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Cold Rolled Steel Sheets
with Ultra High Lankford Value and Excellent Press Formability
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Synopsis:

It is well known at the laboratory scale experiments that lubricated ferrite rolling in hot-rolling is effective in developing
{111} texture. In order to apply this metallurgical principle to an industrial scale mill, Kawasaki Steel developed an end-
less hot-rolling process at Chiba Works, making it possible to employ heavily lubricated hot-rolling over the full length of
hot bands with stable operation. With the application of hot band having {111} texture obtained in this manner, an
extremely high Lankford value (#value) of 3.0 is achieved after cold-rolling and annealing. The newly developed steel
sheet shows excellent drawability compared with that of conventional EDDQ steels. The new steel in expected to be
applied mainly in automotive parts which are subjected to complex and heary press deformation.
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Fig. 1 History of development of deep drawable cold-roiled steel
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Fig. 2 Layout of new endless hot strip mill at Chiba Works of Kawasaki Steel
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Fig. 3 Comparison of mechanism of {111} texture development
in lubricated ferrite rolling process with conventional one
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Fig. ¢ Effect of lubrication on reduction of shear strain of hot
band (u: friction coefficient, y: additional shear strain, &
reduction ratic)

LW [TE7 = 7 ¢ b SRR EIE TR ] O BFFL 2 R
ks, TOMRAHE LT rRIE L < F L RHRO BT
ZONTHNG,

2 HR7 74 MERBEEETEOSERE

MO ER D R LM, BRI RRETLAIE, 2D

{111} };fumﬁi&f)\rhﬁ%u T HOIIRE AN TH DT L34
MohThA
Fig. 3 l:i‘cﬁi‘*ll’a'ﬂfLET’F”T@ [ 7 74 FIRIEEE] A7 {111)

FEER T 0T A A & 0 B MM & W O SN IERE TR X O i T
EROABTEETR CIINRI BRI L8NS 5 Ar, HRES
BLEaE BB A TERT 5.0 EAR 55 (111 BAHENIR

|1 i BUEELE 88 Vol. 31 No. 2 1999

=]
lubricated . )
£6 i .
&
il -
= L
L .
=2 e — .~ -
,-" Non-lubricated e,
o -
A, \
5
g d
o
&
o
g2
=
Q
i
E2
&
17
)
E 1
0
2
g2
z
i
£
£! \
P o
LY el 1T S "
0
4] 20 40 60 80 100

Through thickness location ( % of thickness)

Fig. 5 Effect of lubrication on the texture of hot band (lubri-
cated: 4 = 0.1, non-lubricated: ¢ = 0.2)
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Fig. 6 EBSD map showing effect of lubrication on texture of hot
band after 750°C X 5h annealing: (a} non-lubricated: u =
0.3, (b} lubricated: g = 0.1

Table 1 Typical mechanical properties of newly developed cold
rolled steel sheet (f = 1.2 mm)

YS (MFPa) TS (MPa) El (%) 7 A7
140 280 55 30 04
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Photol Comparison of maximum height of cup (a) developed (7

=2.9), (b) conventional steel sheets (F=2.5) (Deep
drawing condition are shown in Fig. 8)
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Fig. 9 calculated by ES-DYNA method
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Nane of FIEM code: LS-DYNA version 944

Mumber of nodes: 2 701 (sheet), 375 (tools)

Number of clements:

2592 {sheet} Belytschko-Tsay shell element, 300 {toals)
Hardware: SUNW, Ultra-1

Funch dizmeter: 600 mm

Radius of punch shoulder: 50 mun

Radius of die shouider; 40 mm

Sheet thickness: 0.7 mm

Yield strength: 140 M1%a

Photo 2 View of rear floor pancl used for computer simulation,
showing breakage in wall
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