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Abstract

From the perspective of global environmental protection, countries around the world are tightening automobile
fuel economy regulations with the aim of reducing greenhouse gas (GHG) emissions. While reducing vehicle
body weight is an effective means of improving fuel economy, stricter collision safety standards are also driving
increased demand for ultra-high strength steel sheets and components. This paper introduces the features
of a cold-rolled 1,470 MPa-class martensite steel sheet for deformation suppression areas and an alloyed hot-
dip galvanized (GA) 980 MPa-class steel sheet for energy-absorbing components. It has been demonstrated
that vehicle body lightweighting achieved through the application of these ultra-high tensile steel materials

contributes significantly to GHG emission reductions over the vehicle’s entire lifecycle.
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Fig.1 Mechanical properties of high tensile and ultra-high tensile steel
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2 RFEMMEGE (1,470 MPa#k MSHiAK)
Fig.2 Typical microstructure (1,470 MPa grade martensitic steel
sheet)
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Table 1 Typical mechanical properties (1,470 MPa grade martensitic

steel sheet)
YS TS EL.
(MPa) (MPa) (%)
1,367 1,528 7
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Fig.3 Typical microstructures of A) dual phase steel, B) developed
steel
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Table 2 Mechanical properties of test steels (GA 980 MPa grade
steel sheet)
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Dimensions & weight
(Base model)
SUV (E segment)

Length (mm) 4,826
Width (mm) 1,885
Wheelbase (mm) 2,785
Height (mm) 1,710
Curb weight (kg) 2,150 Material constitution Rate (%) Material constitution Rate (%)
Weight of BIW (kg) 456.4 < TS590MPa Steel 41.4 < TS590MPa Steel 24.1
Number of parts 243 = TS590MPa Steel ] 40.7 = TS590MPa Steel 1 32.9
Xexcluding hood, fenders and doors = TS780MPa Steel | 12.5 = TS780MPa Steel [ ] 38.3
Hot Stamping Steel | m—m 4.5 Hot Stamping Steel | m—m 3.8
Aluminum Extrusion | 0.8 Aluminum Extrusion | mm 0.9

Base model
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Fig.5 Body in white, main specifications and material constitution of base vehicle
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Fig.6 Scope of assessment during the life cycle of a vehicle
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Fig.7 Relationship between weight reduction rate and GHG reduction
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