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Development of Next-generation Automobile Concept (NSafe™-AutoConcept ECO?)

for Realizing a Carbon-neutral Society
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Abstract

The automotive industry is undergoing major changes, including the strengthening of environ-
mental regulations, the spread of electric vehicles, changes in vehicle body structure, outsourcing
of parts design and evaluation, and innovation in manufacturing technology. In response to these
changes, Nippon Steel Corporation has developed a new concept, NSafe™-AutoConcept ECO?,
aimed at realizing a carbon-neutral society. The new concept is centered on the concepts of ECO
nomy - economic efficiency, ECOlogy - lightweight and environmentally friendly, and ECOSystem
- optimal production system, and we will contribute to the realization of a carbon-neutral society

together with our customers.
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Lightweight Type
Supporting high load capacity by transmitting load through axial force

Inner frame High stiffness and high load capacity

due to continuous flanges

2.0GPa-HS

Side frame Space-saving and high energy absorption due to wave shape
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High Capacity Type

Placing frames on the back side improves layout flexibility

Back side frame Crash performance design independent of batteries layout

GA1470

Tray High capacity & High watertightn
ray High capacity 1gh watertightness 30mm

) 30
Battery § ‘
Cell 100

Examples of Nippon Steel’s battery pack case concept
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Material TS : 270 MPa Thickness : 0.8mm
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SuperDyma™ battery pack top cover prototype

Material TS : 270 MPa
Thickness : 1.2 mm
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High-capacity and high-watertightness tray prototype
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Energy absorption member with wave structure
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Materials | Forming Methods Structure

Spot welding © Laser welding +=--

(a) Upper side  Integrated structure

inclyding wheelhouse
1.0GPa-HS

Lateral draw
forming

2.0GPa-HS

1.5GPa-

(b) Lower side (Reverse Vieﬂgm forcing bead

Material flow control forming  Axial crash
- for parts with small radius  jnducing bead
2.0GPa-HS 1.0GPa-HS

~_ Continuous
ridge structure

Pad draw formingsmaII radiu
with hot stamping
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Integrated rear under module concept with large-scale hot
stamping
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GA1470+ GA980
Integrated parts (TWB)

6 —RUTHA KA /N—
Integrated rear side member
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Effect of hydrostatic pressure on ductility

Hydrostatic pressure
9

.ﬁ. Improved ductility

B
Increasing
hydrostatic
pressure

Holder

Stretch-flanging

Stretch-flange deforming

7 WREEBEIE
Edge compression flanging method

Focused

(a) (b)

Stretch-flange height
of conventional part

X8 7Ar haO77— LRI HERRER
Results of press forming test

Edge compression
flanging method

(DNSafe™-FORM-SS @NSafem—FORM—LT+Sp0t TWB
Front Cross Member ~ Rear Cross Member + Side Member

__— GAS90R

4 \ GA980EA

T
(@Pipe Crash Box
(780MPa)
. Steel front Steel front
Aluminum
front subframe subframe subframe

(conventional) | (developed)

Weight [kg] 16.3 20.3 16.3

Number of parts 25 35 17
Welding length [mm] 6828 9636 8572

(Estimated in case of front axle load 930kg)
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Developed front subframe
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the weak point

is clearly detected
IEEHE égh! /

(a) Strain energy density
(Conventional method)

10 EFREIMOTE A % imHE T 2RI (NSafe®-
SV)

Rigidity evaluation technology to identify weak points in

vehicle body rigidity (NSafe™-SV)

lowd==pHigh

(b) Strain of space
(Newly developed method)

Bending
fracture

Punched hole

edge fracture Spot welding

(a) Crash experimental results fracture

4

T
Punched hole
edge fracture

(b) CAE prediction

AL - XKy MEEOBE AN (NSafe®™MAT,
NSafe®-SPOT)

Material and spot weld fracture prediction technology
(NSafe™-MAT, NSafe™-SPOT)

Y,

Spot welding
fracture

= 11

Tensile
Strength
(MPa)

NSAC-ECO?
steel body

Multi-material
(Aluminum and Steel) body

2000

M

K12 BHEAOERAMESH (TILFTFUTIVEKE
NCAS-ECO3 E{FMD L&)

Comparison of material distribution between multi-material

body and NSAC-ECO? steel body

Aluminum B/H

Steel B/H
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g 30,000
é’“ Body & “a Multimaterial
O 25,000 Battery body
{w Multimaterial
X 20,000 | Body | pody

. . 3 P
9 15000 o
5 NSACLECQs Conventiona
© 10'000 steel body
g 5.000 ’;"\Conventional
o ¥ M steel body
:g NSACECO?
|

0 50,000 100,000 150,000

Life cycle total-TMR, kg-TMR

13 HEEHEMAD GHG HEHE & TMR ORI&%
Result of GHG emission and TMR of car body and battery
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