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Newly Developed Steel Sheet with New and Advanced Functions to Meet Customers
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Synopsis :

Kawasaki Steel has presented newly developed steel sheets with new and advanced
functions to each customer field. Such steels are developed timely based on the
customers 2 needs grasped precisely by Kawasaki Steel. These are hot rolled steel
sheets, cold rolled steel sheets and coated steel sheets. As the customers 2 needs are
diversifying, the subjects to satisfy the contrary properties are increased. However,
Kawasaki Steel has been tackling these subjects free from accepted ideas. In order to
develop and provide the new steel sheets to satisfy the ecological requirements as the
common needs for the human, it is very important that Kawasaki Steel considers

together with customers.

(c)JFE Steel Corporation, 2003
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Newly Developed Steel Sheet with New and Advanced Functions
to Meet Customers’ Needs
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Synopsis:

Kawasaki Steel has presented newly developed steel sheets with new and advanced functions to each customer field.
Such steels are developed timely based on the customers’ needs grasped precisely by Kawasaki Steel. These are hot
rolled steel sheets, cold rolled steel sheets and coated steel sheets. As the customers’ needs are diversifying, the subjects
to satisfy the contrary properties are increased. However, Kawasaki Steel has been tackling these subjects free from
accepted ideas. In order to develop and provide the new steel sheets to satisfy the ecological requirements as the common

needs for the human, it is very important that Kawasaki Steel considers together with customers.
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Fig. 1 Kind of steel for automotive use categorized after tensile
strength and elongation

Table 1 Mechanical properties of surface-coated cold-rolled
sheet steels with extra-deep drawability and bake-hard-

enability
YS TS El R BH
Stee? (MPa)  (MPa) (%) F (MP3)
H:;fgnneﬂed 208 357 41 19 42
Organic com- 196 363 2 20 20

posite coated
Steel thickness: 0.7 mm
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Table 2 Chemical compositions of the developed stee]

__{mass%)
C Mn P S Al Mo
0.080 200 0.010 0.005 0.042 0.15
Total elongation
El (%)

Developed stee}
(DP steel)

30

Colfision abserbed energy
E MJm™)
(Strain: 0--302)

Yield elongation
Y. El (%)

Conventional steei
(HSLA)

Worle-hardening exponent
n-value
(Strain: 10~20%)

Yield ratio
YR (%)

Fig. 2 Mechanical properties of the developed steel
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Table 3 Chermical compositions of newly developed 780 MPa TS

grade steel
{mass%)

C Si Mn Ti P S Al
0.08 1.50 1.80 0.10 0.010 0.001 0.030
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Table 4 Mechanical properties of newly developed 780 MPa TS Table 5 Typical mechanical properties of the developed steel
grade steel
== Steel | Grade | 1> 15 El JY EL) -~
Thickness {(mm)} YS (MPa) TS (MPa) El (%) (MPa) | (MPa) | (%) | (%) | value
3.2 653 816 24 Batch
4.5 638 832 22 annealing lowCl T 225 348 37 0 13
6.0 659 834 22 Cont -
ontiwous | Ultra | py | gp5 | 348 (a1 | 0 | 18
annealing | low C
Thickness: 0.25~0.32 mm
(a) Machined specimen (b} Notched specimen
304R 304R
o) — O Table 6 Typical mechanical properties of the developed steel
o _ro_ ™ a & comparing with conventional steel
7%
/ o -]
Punched hole 105 As temper rolled After aging (at 210°C)

Machined to 2.0 mm thickness

500 1
Newly developed steel Newly developed steel
-machined specimen -notched specimen
a0 L Dual phase steel \O l
-machined specimen Precipitated hardened steel

-machined specimen

Bual phase steel
-iotched specimen

Fatigue limit (MPa}
[4L]
s

200
Precipitated hardened steel
-notched specimen
100 ) L ]
500 GO 700 800 900

Tensile strength (MPa)

Fig. 3 Effect of microstructure and tensile strength on fatigue
fimit
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Steel YS TS El YS TS El

(MPa) (MPa) (%) | MPa) (MPa) (%)
Conventjonal 314 416 25 402 409 27
With 100 ppm
N addition 408 454 26 427 445 26

Thickness: 0.18 mm JIS Ne. 5 specimen (ongitudinal direction)
Base steel: 0.0496C-0.2% Mn-0.04%Al
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Table 7 Performance of “RIVER ZINC FX"

Test item Test condition Result
RIVER ZINC FX RIVER ZINC F* RIVER ZINC C**
. . . Discoloration measurement with arti-
Finger print resistance ficial sweat solution 1.0 under 0.8 under 3.5 under
a. Q
Corrosion resistance Salzt ;g?g test 5% NaClat 35°C (IS 120 h over**x 144 h over#+* 481 gverkx*
Immersion test in gaseous .
. ; trichloroethylene at 50°C for 4 min No change Slightly changed No change
Chemical resistance Immersion test in gaseous
trichloroethylene at 90°C for 4 min No change Slightty changed No change
. Electri ista .
Conductivity ‘:}fe fu;';:ése fice Measurement on 0.1 &2 under 0.5 2 over 0.1 £2 under
*Finger print resistant stee] sheet (resin coated type)
**Conventional chromate treated steel sheet
***Time to generate white rust covered more than 5% of the surface
i, AP ALEE SO R MRHEIBES1z0h -1 Polvethylene wax (particle size: <0.3 pm}
coating weight: 40 mg/m’
ROTWESHLKAL . REATHEMEAS LD, Bo20ORAILE
EE BT, BATEHD - 2 WS ERE o7, BHH - & Highly corrosion-resistant chromate layer
D3 FORMIHMBOH (G#) ¥ RE LRI REDREDT, e N B § coating weight of chromium; 40 mg/m®
Wik o o ABITBR (70— MUD) EOWmE Y LR
na, Electrogalvanized layer
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Fig. 4 Schematic diagram of RIVER ZINC FE
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Table 8 Comparison of performance of RIVER ZINC FE with those of RIVER ZINC FS and FX

Property Test item RIVER ZINC FE RIVEI;CEIIJI]\;C FS | RIVER ZINC FX
Conductivity Surface electric resistance 0.2 2 under 1—100 2 over (.1 £2 under
Consecutive spot weldability ﬁ:mber of spot welding of electrode tip 3000 over 150 3 000 over
Lubricant property Friction coefficient by drawing test 0.15—0.25 0.10 0.35~0.45
Press formability LDR by cup drawing test® 2.09 2.33 1.8 under
Corrosion resistance :z:ﬁ;(:hfg ;C;uag;e:;i :érzf’tg:??:&?:sct 120 h over 200h over 120h over

*Electrode: Cu-Cr, CF (5 mme) type
Electrode force: 1960 N

Welding current and time: 8.5 kA X 10 cycles
Sheet thickness: 1.0 mm

Table @ Chemical compositiens of hot-rolled mild sheet steels

*Blank holder force: 19.6 N
Punch diameter: 33 mmg
Drawing speed: 60 mm/s

Table 11 Results of secondary embrittlement test

(mass%)
C Mn P S Others Testing temperature (°C)
SPHE 0.04 0.3 001 0,01 Alkilled —-100|( —~120| —130| —140| —1501 —180| —-196
KFN3 0002 01 001 0003 Ti Badded SPHE KX
KFN5 0002 01 001 0003 Ti B added KFNS QO OX | XX
(Newly developed) KFN5
(Newly developed) QO |CC|CO|CO 00|00 | CC
O : Ductile X : Brittle

Table 10 Mechanical properties of hot-rolled milid sheet steels

Thickness  YS TS El Average
(mm) MPa) (MPa) (%) rvalue
SPHE 4.5 225 335 48 0.8
KFN3 4.5 185 285 56 0.9
KFNS
(Newly developed) 4.5 203 295 56 0.9
@Mk TS,
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