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Development of Technology to Realize High-performance Integrated Parts Using Steel Sheets

for Hot Stamping
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Abstract

In automotive body structures, there is a demand for weight reduction, cost reduction, and GHG
emission reduction while ensuring various performance characteristics. One of the means to meet
these requirements is the recent progress in component integration. Nippon Steel Corporation
has developed hot stamping steel sheets with various strength characteristics and deformation
capabilities, and by introducing the utilization technologies such as structural design and forming
methods that leverage these properties, we provide an overview of the comprehensive efforts to
realize high-performance integrated components.
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Integrated rear under module concept with large-scale hot
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Result of partial crush test
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Displacement (mm) of bead to disperse strain

The application of beads can disperse strain and prevent crack.
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Prototype by developed method
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Conventlonal (Experlment) Conventional (CAE)
Corner radius is large in conventional method
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Disadvantage
*Reduction in design flexibility
*Reduction in crush and rigidity performance

Forming method with small corner R is developed

12 {ERILEDEE
Subject to conventional forming method

Blank Forming Additional welding

.0

High material flow No fracture  Spot welding point,
O : at making blank
O : after press forming

Developed method

Conventional

Press forming product

(a) TWB material flow control overlap method
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Spot welding point,
©: at making blank
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(b) Integrated small corner R developed method
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Spot welding point
@ : at making blank
:after press forming
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Development methods applied to rear under module
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Forming and
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Al-Si coating Laser welding

removal With filler wire Heatirg in furace
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TWB process of Al coated hot stamping steel
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(b) Developed method

(a) Comparison method
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EPMA analysis of Al
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800
-@- Comparison method
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Hardness distribution of hot stamped laser welds

Comparison method

Developed method
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Test specimen after tensile test
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CCT (JASO M609-91) 180cyc
Al coated
HS steel

GA steel

Lower sheet
Spot welding

nt n2 n1 n2

Al coated | GA steel
HS steel
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Corrosion resistance of overlapping parts
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Al coated HS steel
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Corrosion resistance of around the TWB area
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Impact speed : 12 km/h
Input Energy : 8.4 kd

1.0GPa-HS —

1.5GPa-HS

1.5GPa-HS <

Welded to

2.0GPa-HS the end plate
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Integrated rear module crush test specimen
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Large-scale crush test apparatus
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Crush test results for integrated rear module
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