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Concept of Developing New Sheet Steel Products in Kawasaki Steel
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Synopsis :

The concept of developing new sheet steel products in Kawasaki Steel, especially for
automobiles and for cans, is reviewed. For automobile use, the target of ultimate
formability in mild steel, and the target of crashworthiness and formability in high
strength steel, have been aimed. Ultra-high r-value steel, which can be produced by
lubricated ferrite region rolling, has been developed, which is an example of the former
target, and DP (dual phase) steel and hybrid DP steel have been developed, which are
the examples of the latter one. For can use, N-added steel, which is mild during forming
and rapidly hardened by strain aging after forming, has been developed to satisfy the
demand for thin gauges. In each case, the point of the developments was based on the
combination of fundamental research in metallurgy and new technologies employed in
No. 3 hot strip mill in Chiba Works.
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Synopsis:

The concept of developing new sheet steel products in Kawasaki Steel, especially for automobiles and for cans, is
reviewed. For automobhile use, the target of ultimate formability in mild steel, and the target of crashworthiness and
formability in high strength steel, have been aimed. Ultra-high #value steel, which can be produced by lubricated ferrite
region rolling, has been developed, which is an example of the former target, and DP (dual phase) steel and hybrid DP
~ steel have been developed, which are the examples of the latter one. For can use, N-added steel, which is mild during
forming and rapidly hardened by strain aging after forming, has been developed to satisfy the demand for thin gauges. In
each case, the point of the developments was based on the combination of fundamental research in metallurgy and new
technologies employed in No. 3 hot strip mill in Chiba Works.
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Fig. 1 Effect of C content on mechanical properties of annealed
sheet steels with no alloying elements (annealing tempet-

ature: 830°C)

2.0
151
Ultra-low carbon
|
el
3
I
Lor O g
OF------ o------ o o IE!
Low carbon
05 . ) . L

40 50 60 5 80 90 106
Cold rolled reduction (%)

Fig. 2 Effect of celd rolled reductien on #value for Nb-bearing
IF steel (€ = 0.002 mass% ) and low carbon steel (C =
0.05 mass%)
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Fig. 3 Effect of Fvalue afier hot rolling on 7-value after cold
rolling and annealing at 880" C-20s for Ti-bearing IF steel
(C = 0.002 mass%)
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Fig. 4 Effect of lubrication on the variation of X-ray diffraction
intensity ratio through the thickness of Ti-bearing IF steel
after annealing
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Table 1 Typical mechanicat properties of ultra-high » value steel
Steel type YS (MPay | TS (MPa) El (%) | 7 ar DR
Ultra-high r value steel (0.7 mm) 150 55 294 0.35 i 248
Conventicnal super EDDQ steel (0.7 mm) 152 B 35 2.58 0.60 L 233
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Fig. 5 Effect of yield strength and tensile strength on spring

back at variable punch radii
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Fig. 7 Effect of average grain size on absorbed energy at strain rate of 2000 s ' for solution (Si-Mn-P) strength-

ened Ti-bearing IF steels

Table 2 Typical chemical composition and mechanical proper-
ties of newly developed dual phase steel (# = 1.4mm)
Chemical composition (mass?} Mechanical properties
C Mn | P YS (MPa) TS (MPa)| El (%)

0.07 1.7 007 1 330 620 30
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Fig. 8 Change of tensile properties of N solution strengthened

thin-gauge steel sheets for can use during can maunfac-
turing process
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Table 3 Typical mechanical properties of N solution strengthened thin gauge steel sheets for can use

Steel As temper rolled After aging (at 210°C)
YS (MPa) TS (MPa) El (%) YS (MPa) TS (MPa) El (%5)
Conventicnal 322 415 25 381 i 406 27
With 100 ppm N addition 331 454 26 442 462 27

Thickness: 0.18 nur JIS No. 5 specimen (longitudinal direction}
Base steel: 0.0495C-0.29,Mn-0.04% Al
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