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o AEE o] &3lA AHSE Fast o 7}
A AR FN A HEAQ A S Fobut VW,
Fiat, Opel, Volvo, Daimler, Porsche 2 Renault -2
23 37709 252 OEM 2 #d 3|As e
Golf VE 7] ¥ el 284 200513 -] 20093 7}

2 A FYPG 2AZF AF AL Z2AE
JA T Fot A o] FAIHE S Y (SuperLIGHT CAR project)E A B 18 19
=t ARE A4 dubdos ARgE I gl A9} Zo] BIW(body in white)9] & 281 kel
E2Z ARE dAshe Y-S 1T 5 vt A1 180 kgo- = 35 %7kA] A ZiTh v i A
ol & sl ¢FHlE, il R 13HA T ARE A &shHA BIWS B8R 112 % 71A]
Weight SLC BIW: 180kg Materials

0 25 50 75 100 125 150 175 200 225 250 275 300
Structure weight [kg]

0 Aluminium sheet

Bl Aluminium cast

Hl Aluminium extrusion
B Steel

Bl Hot-formed steel

O Magnesium sheet

[0 Magnesium diecasting
El Glasfibre thermoplastic

Percent by weight

Aluminium 96kg (53%)
Steel 66 kg (36%)
Magnesium 11 kg (7%)
Plastics Tkg (4%)

0 200 400 600 £00 1000 1200 1400 1600 1800 2000
Part costs [€]
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kg)) 7HRA A2E o Aok gt 2 st
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ste e ZREE g 488 4 AL
¥ TFEARRAE A& T U AZE 7]
H} 4 = 20061 %7\]% v U Hl Citroen C4
Picasso= AW 97) Aol F2)d 7 73F Z2]of
mes A8 12ked asdh
w3k dFuE B radgd 22 ARE o
S3lM A A5 E dAstE WEYdE ga
A& 7} 3} =2} ~E (CFRP: carbon fiber reinforced
plastic) S o] &35l= W & 7jd 2 A &o] 23
Zo|th. CFRPE Z-8& 4% 7|t + U= ©]
HAo2e @A AsEE 7153 100 kg ©9]
o] A = ]’%@f Ath= Aot} 53]
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Zo] 7]1&9 A7 A5 T B Ul A A5y 2
A E Fobr] 2o Mm-S WA 75
T Fx9] 547} (dynamic stiffness)o] & 2}4
o 7 guw dFn gl vl FA = 359 2,
e sufjol B2 A A AA R el gehd 7Hg
Z A%Fs 294 E 4o & Aok HEVAREQ]
Toyota®] 1/X+= A-pillar, B-pillar & 33 5ol
CFRPZ # 83} Z%Fo| Priuse] o 1/3 550
2 AZsetl o, AA Hd gl GAF
o] shiQl Zg o] & ApFAF A AAL Tl E 7t
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B-Pillar to Roof

A-Pillar to Roof

B-Pillar to Rocker

" A-Pillar to Rocker  Crossmember
Front Rail under Floor
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o 24 CFRP F-3&2 Z-& Altckel] A= 29 A e A0 gAY Ao
T U gAAR Hse iEdn ol 5 0 R ASAEEA SR Bt AR
&l A AAE CFRP YFAF &3 2012 3 o ko) o &R Wl A 7Fste] 7129l Fx
Q9 oelel WzAE s Mz $8A%E 23 2 AAskeE 2o Bash
& e ol . AgAe] 2FS Azheke 3 dA) Wil 2
Ae] Aekshela ekl o A A AL A
2.2 4729 A8 AT2E HAseE Aotk F2E A3k
ARSI A AY WA HEROoF & e A AFE FAFINE 235 T
T2 4% 9 A0 NAEEA FFe] i A7 Ao FAAIZ AR AMEE A
=5 2 e] 25 HAgete Aolth 243 3 EW ULSAB Z 24 E 9} Honda®| Fit7} 91t}
ZAEA ] A HAsletd A 2 AT AA B o)A 3370 SIA RolA HE A
£ Fo|WA A#stste A o] 7hsatth A S| A Apsar AHA| o) A S E 9 HAAAE
A Y AFE YA dubd oz HLeE g A QF5F= ULSAB(ultra light steel auto body) Z 2
SE e 13 2e] A4 g B ASE udds 8k ezt A7) o)
UFAE Aaske Wielth 28U A 24 ozlem AA Al X247 9k ol &
T HolA & Ao T X9 HEU} oA = E) 2 999 3¢ = ULSAB-AVC(ultra light steel
AL Yu|siAl & orng & 9 Y74 5ol auto body-advanced vehicle concept) 2 Z 24 E 7}
DHARE LT B FAEAG EE BRI O AEL 1500 0 FY 29 C
A2 Aolgta Aztete A ARE dAdo] AIHE 5829 2500 cc 8 22 PNGV
= = olt) mal, n A S AFR-SHA] Tl o (partnership for a new generation vehicle)e] 27§ =z}

1 ANTFEe ds (Tt oM Zap

C-Class PNGV-Class
Gasoline Diesel Gasoline Diesel
Affordability
Body structure $916 $916 $972 $972
Vehicle manufacturing cost $9,190 $9,890 $9,538 $10,238
Mass
Vehicle curb weight (kg) 933 966 998 1031
Body structure (kg) 202 202 218 218 i
Closure structures (kg) 43 43 61 61
Structural performance
Static bending rigidity (N/mm) 17,050 17,050 17,150 17,150
Static torsion rigidity (Nm/deg) 14,350 14,350 17,400 17,400
[ First bending mode (Hz) 58 58 66 66 ]
First torsion mode (Hz) 49 49 44 44
Front end lateral (Hz) 70 70 70 70

1) C-Class: 1500cc, Bench marking vehicle: Ford Focus
2) PNGV(Partnership for a New Generation Vehicle) - Class: 2500 cc, Benchmarking vehicles: Audi A8,
Mercedes-benz E class
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3} A] floor cross member 3 A4S Uzl o &2 ¥
ZAsta gzt oz 23| A] ok 11 kgo] 7t

2 E3HE Qo1 5 YTk

A-piller %

Tunnel upper

A-piller
\

Frontal
"= |oad inputs

: —
Crash box lCrash box
ower

upper Siénificant joint

A-post

(a) Load path distribution in front body structure

PNGV-Class

(b) Hydorformed body side member

PNGV-Class B-Pillar structure partial exploded Roof  Kick-Up
= Rear Floor and Roof shown transparent Crossmember

Crossmember
(Seal struclure)

Body Side Outer Quier Walst  Fronl Seat Rear Lower  Rocker inner
Reinf. Crossmember  B-Pillar
Extensicn Reeinf.

(c) Ring structure of B-pillar

I8 3 ULSAB-AVC Z2NE A9 +x2H EZ
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(a) O|Z=d[A| jo] Z7F =2 Q] AHA| (b) Corss-sectional view of dash member (c) Front pillar

Aluminium % o Multi material usage
Vo Pl with high degree of
continuous joints in
upgraded structure
produced in a
modified process

Fibre reinforced
polymers

Structural
foams

In balance !
Weight
Cost

=

Stainless steels

joints

a2 6 of M2 AANTE

722 AATEE W) HE Fad 9 AR E8 AR

Qlo] & 4 i, > AN WEG 5 9k A Y
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Steel unibody (BMW 7-series)

B DCO6 (120 Mpa)
B DC04140

D ZStE180

B ZSE220

B ZSIE260
DZSIE300

D ZSIE380

B ZStE420

B CP300

Aluminium-Space-Frame (Audi A8)

I cast parts
B extruded profiles

sheets

Aluminum hybrid body{Honda Insight) Hypercar

Steel-Space-Frame (TKS)

1%
October 2011

Multi-Material-Design (Aston Martin V12 Vanquish)

= outer skin: hot worked
aluminium sheet

* body platform: bonded
aluminium sections

= centre tunnel, A-pillar:
carbon fibre reinforced plastic

* side sections, luggage
compartment floor, crash
structures: flbreglass
reinforced plastic

Magnesium-Space-Frame (VW)

y of Hypercar, Inc.'s
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S wrEolE e Tkl ek e 9A & Ro 2 RAVb AR e dunos
g AA T2 A% A 2AEE IR 9904 el FElE WAA B EE A- O3t Y
B ks 2o SR MR D BAE FT A4S FE 2P 5 PE o] AE 2AE
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8 WA A0 2URA TEAAST Y o P 209 VY A 2A= 528
A% 5 Qe A FY golshl BE A < @A ol 100 % o ¢ Frhalok sk AA )
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wo o AW | ow 0 AN BB L RS Friets
Kri, i =x,y, z : Rotational stifiness w.r.t. i-coordinate axis H o] E}
Abbrebiation of Joint Name H :
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o NTF sensitivity @ 27 Hz

Sensitivity ( 8Pa / 8E

NTF sensitivity @ 30 Hz

I 1 AN =2 SSH BTE

9| EMMAI)

Zale B2 Fath Bo g il sl
A A e e MER Fu2 A 2 g2
HE St dg3E e FAA ARE P
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o] TN 2 5 9l <ol

w2 279 288 A7AE) 9 2
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o] Ao A A B4 FEU o 234
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a) Pareto solutions at generation = 100
b) Pareto solution near f ssem = -57.5
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(c) Pareto solution near f.;q = -380.0

(d) Pareto solution near fg; = 2.4 x 10°
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