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Development of Future Automobile Design Concept “NSafe™-AutoConcept”
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Abstract

Nippon Steel Corporation is developing the future automobile design concept which is named
“NSafe™-AutoConcept” for satisfying with the new regulation of reducing CO, emission. This
concept is for the whole part of future automobile such as body structure, motor, Battery and
transmission. Design concept for the body structure was clarified to achieve 30% weight reduction

compared with current design by causing maximum steel potential.
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Required parts performance and thickness design factor

Thickness design factor
Cat E 1 Bending, torsi ) Crash resist
ategory rampie Panel stiffness Dent resistance e {ng orsion Fatigue strength rash fesistanice
stiffness strength
D t
Outer panel oorouter O VAN O
Food outer
Floor panel
Inner panel @) O O O
Dash panel
B pillar
A
Structural Cross member © © ©
parts B | Fr./Rr./Side member O O O
C | Door beam O O @)
Chassi A | Suspension arm O O
assis
B | Wheel @)
Dominant mechanical properties kxExt*3 kxYS x>23 kxExt 0.5TS EA:kxTS*xt!8

©: Serious important, O: Important, 2: Less thanO

k: Shape factor, E: Young’s modulus, YS: Yield strength, TS: Tensile strength, WH: Work hardening, BH: Bake hardening, YS’=YS+WH+BH
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[ Weight
(kg)
116.7

Required Performance
General Material Design
Appearance
Designability
Panel Stiffness
Ex. 340MPa
Formability
Noise Vibration Control
Ex. 270~340MPa

Categorized name

A Outer Panels

57

B Inner Panels ﬁ
X

C Crash Energy
Absorption Frame

Energy Absorption 41.7
Deformation Control

Ex. 440~590MPaDP

Cabin Protection

Load Pass Control

Ex. 980~1180MPaDP
Hot Stamp 1.5GPa

X Bumper R/F Energy Absorption
Deformation Control
Ex. 980~1180MPa

Hot Stamp 1.5GPa
Fatigue Strength
Corrosion Resistance
Ex. 440~780MPa
Reinforced Pasts
Bracket etc.

Y Chassis

7 Otherwise

1.8GPa
Hot stamp
1.2%

1180MPa
2.4%

980MPa
15.6%

X 1

BB ORE L NI & ERERA®

Material design of various steel grades for body in white
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(a)Current Design  (b)Concept Design (Framing Structure)

2 FEEEHEART
Concept design to ensure panel stiffness by framing
structure along outer panel
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Entering Amount of Rear Bumper[mm]
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3 FEEHREMEICRIZTVT7 7OT7EEDFE
Effect of strength on deformation amount in the rear crash
event



KA EENED >+ 7 b “NSafe”-AutoConcept” DEISE

3.3 CEHRI I X —RINEREOEE/LDORIMRS
AFER AL, 2T | R B T R VA BRI T 25 72 <
LGE LT 2R B & BT B M R R et A BT &
L, &5 %2R 0L BB LD T RER M CTd b0 il
EEEROSE, HRALIC X0 Wi 23 20 G2) o
HAETEEDRE L, FoEMREIC L > THELTE RN
KEL e Do ZORER, A5 —EEEZELCRELLM
REDE DN T Do BT, MZERRIZHRM LIZ WP
LR, ERREM OIS TERIEMN A B 5SS 5 2 L SR
BLDOEEIZE D,

3.4 D * v ECBBREAOCEELORMER
AL, S 5% 5L L 2 MALE BT 2
Z Lk, EMHOMT- O EIRER R Z ) L S TR
PWERMEIELIEVPEELEER D, £2°T, MEREEE
RRIRIZH | & TR AT PRS2 FsEd o L L b1,
R AL 2 SEBLS B I LEAN L G BANHFE I L 72,
X DN 78—\ Z b ARk & AR D ZERBAMT 2 5 5 T 5E
ToHbo

35 Y Y v Y —HHOEE(LOFEIMMRA

AREREREIL, TAMEZTER L 2728 bR Z M D 72012,
X570 B ERE L LA, AR RS 8 LR E
I EAT o720 FRERNMTEDM 5 SN2 DI 735 8 &
) —HRICHIEI T e 2 ibah e 2 ) o

4. NSafe®AutoConceptD&EEILRT > ¥ v I
EMERE

41 A>T RETFTILOME, WRETFHA >

D EofkEta v 7 MO WI2E RS % Golf VII O
SR L7z B 412, BT a v T ET
WV OBAMEOEE ERED i xR d, a7 MET
WE, ClZer 1oL F —IIUEHEFHIC 1180MPa ), D ¥ v
YU EHEERICIE 2.0GPa SO EHE FHVy, 1.0mm FEEE O
|CRB By

F72, B SAIVEDY 7 7 0 713847 & [l — O RE

(a) Current Design

(a) Curreng Design

(b) Concept Design (b) Concept Design
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Comparison of material design between current and
concept model
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(a)Current Design

thickness
[mm|

.76
72
68
.64
6
56
52
.48
44
4
.36

(b) Concept Design

K5 HR/SRIVEBOIRES T
Thickness design of outer panel

50 |
45
40 |
35 |
30
25 A ¢ oL
20 |
15 | 5
10 |
5

<

Weight Reduction Ratio[%]

0 L L L L L .
0 50 100 150 200 250 300 350
Weight [kgl

6 FHFIV-RIOBRELE
Analytical results of weight reduction ratio

450
400
350
300
250
200
150 |
100 |
50 |
0

Equivalent Weight [kg]

Concept
Design

Audi A8 Current

Design

7 ACET T LCOEERT v L
Weight reduction potential of concept design
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Ground Height [m
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0 50 100 150 200 250
Entering Amout of a Center Pillar [mm]

8 FEEREMEICRIZTVT 7OTEEORE
Effect of the strength of rear floor on rear crash event

300

25

20 |

Torsional Stiffness [kN-m/deg.]

Current Design Concept Design Tunned Concept
Design

9 #UVREIMERRATER
Analytical result of torsional stiffness of concept model
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