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Synopsis :

Improvement of driving system and weight reduction of automotive vehicles are
propelled to increase fuel mileage. Further improvements on the side of material
suppliers have been carried out to contribute to the development of various steel
materials. This article reviews subjects imposed to steel materials by newly developed
automotive technology and the recent situation of developments in steel materials,
specifically high strength sheet, and then forecasts the steel materials which will be
applied to the automotive parts. In the future, more than 90% of steel sheets in an
automotive body will be made from high tensile strength steel. The improvement of
qualities and functions in steel sheet, stainless steel, iron powder, tube, electrical steel
and bar will bring a potential achievement in the drastic weight reduction of steel used
in a car body. Collaboration between the automotive technology and the steel material
technology is expected to promote the material developments and to succeed in

increasing fuel mileage.
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Improvement of driving system and weight reduction of automotive vehicles are propelled to increase fuel mileage. Fur-
ther improvements on the side of material suppliers have been carried out to contribute to the development of various
steel materjals. This article reviews subjects imposed to steel materials by newly developed automotive technology and
the recent situation of developments in steel materials, specifically high strength sheet, and then forecasts the steel mate-
rials which will be applied to the automotive parts. In the future, more than 90% of steel sheets in an automotive body will
be made from high tensile strength steel. The improvement of qualities and functions in steel sheet, stainless steel, iron
powder, tube, electrical steel and bar will bring a potential achievement in the drastic weight reduction of steel used in a
car body. Collaboration between the automotive technology and the steel material technology is expected to promote the
material developments and to succeed in increasing fuel mileage.
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Table 1 Achievement of ULSAB Project

Average of bench marked vehicle  Target value  Achievement  Corison with bench mark (%)
Mass (kg) 271 =200 203 -25
Static torsion rigidity (Nm - deg™9 11531 =13 000 20 800 +80
Static bending rigidity (Nm - rnmn=1) 11902 =12 600 18100 +52
First body structure mode (Hz) 38 =40 60 +58
Ratio of HSS in material 91%
Parts of tailored blank 16 parts (side panel outer, front side member, rear side member, panel skirt etc.)

Parts of tube hydroforming
Total length of laser welding in assembly

2 parts {roof side rails)
16 m
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Fig. 1 Influence of vehicle mass and power system on unit fuel
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Fig. 2 Applicable strength and elongation and additional
requirement of parts
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590 MPa grade HSLA-GA
Thickness: 1.4 mm
Elecirode: DR 6 ¢

Upset load: 3.1 kN
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Fig. 3 Influence of C content on strength of spot welding
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Table 2 Representative steel grade designated in the JISF* standard

Category Steel ’{&r;s;l)e strength Designation Applied steel by Kawasaki Steel
Hot rolled steel Mild steel 270 JSH270C, D, E Low C steel
General use W 310~540 JSH (TS value) W Low/Medium C scluticn hardened steel
High hole expanding 1 370—590 JSH (TS value) A Low C solution hardened steel or HSLA**
High hole expanding 11 440590 JSH (TS value) B Low C solution hardened steel or HSLA**
High yield ratio 440~780 JSH (TS value) R Low C precipitation hardened steel
Low yield ratio 540780 JSH (TS value) Y Dual phase steel
Cold rolled steel | Mild steel (260}, 270 JSC270C, D, E, F, JSC260G | Ultra low C IF steel, mainly
Bake hardening 270, 340 JSC270H, JSC340H Ultra low C steel
(General use 340~440 JSC (IS5 value) W Low/Medium C solution hardened steel
High yield ratio 440, 550 JSC (TS value) R Low C precipitation hardened steel
Deep drawing 340440 JSC (TS value) P Ultra low C steel
Low yield ratio 5900—1180 JSC (TS value) Y Dual phase steel in general
Galvannealed Mild steel 270 JAHZ70C, D, E Low C steel
hot rolled steel General use 310440 JAH (TS value) W Low/Medium C solution hardened steel
High yield ratio 440 JAH440R Low C precipitation hardened steel
Galvannealed Mild steel (2600, 270 JACZ70C, D, E, F, JAC260G | Ultra low C IF steel, mainly
cold rolled steel Bake hardening 270, 340 JAC270H, JAC340H Ultra low C steel
General use 340~440 JAC (TS value) W Low C solution hardened steel in general
High yield ratio 440, 590 JAC440R, JAC590R Low C precipitation hardened steel
Deep drawing 340~440 JAC (TS value} P Ultra low C IF steel, mainly

*The Japan Iron and Steel Federation
**Low C precipitation hardened steel
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Fig. 4 Kind of steel for automotive use categorized after tensile
strength and elongation
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