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Fuel Economy & Emissions Reductions AreliB&2F 1EFIHERPE(E SIEMENS
Driving Innovation To New Levels &) SIFTIEENZIFRATKE

65

55

Huge improvements to fuel EUG5
economy required by 2025! 0
20254 KIS IEREAIRIZH e

g : SMeLi7ie0.53:8
Past: ~0.5 mpg per year

K : BINELIITH25EE
Future: ~2.0 mpg per year

50

US 50

Miles per gallon

2015F fRIRRAS .

4X CURRENT RATE N

of increase after 2015
fﬂEEHﬂﬂ;%ﬂY?iﬂ] 2000 2005 2010 | 2015 2020 2025
Time tO aCt iS NOW. Source An, F., and A Sauer.
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Regulations aimed at reducing emissions and improving fuel efficiency SIEMENS

SERDHER. REEREERREN

Top challenges of achieving fuel efficiency Strategies to achieve fuel efficiency and emission standards
and emission standards | |
Improving efficiency of the drive train —h 509,
| | | [ I ] ]
Reducing vehicle lightweight —h 46% Lightweight vehicles _ . . 48%
| | | Greater reliance on embedded ' '
Drive train 30% software to control systems | 42%
‘ ‘ ‘ Investing in hybrid technology | 399
Battery technology ‘ ‘ 30% Investing in electric drive technologies 309,
[ ] [ ]
) |
Automotive companies must Repacking of the vehice 2 improving battery performance — s
. . ‘ Investing in fuel cell technology 29%
drastically rethink the way Control system technaloay e o
. . | ther 7%
vehicles are engineered and 0% 10% 20% 30% 40% 5O % 2% 4% 6%
° Percentage of respondents, n= 218 Percentage of respondents, n=218
manufactured to comply with
| All respondents I Al espondents

government regulations.

SEARWRENEEFH LM N < 4
FliERsE LS BEFERER, A LB

A—
. w'—-a- e ——
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FES50JLEAIERAKEFEBIggest Change in 50+ Years

S EIZTELE R EZRRE A ZEFEFundamental changes to how cars are SIEMENS
designed and built

Responselliii Impacts2ig SolutionfB R R

IERSRIR ISR E SR ANES TR TEKAAILANRAT =S AIRRY
EFEREEMINGT ISR ZE A R AREE

Rethinking how vehicles are Past steel welded car experience not Engineering software can accelerate
engineered and manufactured suited to mixed material vehicles creation of needed expertise
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Automotive LightweightingiSERE =1t
Why Composites? AT A2ES5#H?
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SIEMENS
BEERIEAHRIEWeight savings strategies

To increase speed, Chevrolet jettisoned most
non-critical items adding weight — trunk
carpeting, insulation and all but one speaker.
NTRERE , SHE=NF T XSHSHIEMNE
SRVHFEREI , BEEIE. REl. RIRE—
7=

SavingsiE = 140kg

Range Rover looked to a lightweight
riveted all-aluminum frame.

RS ERESIME LRI TREEN

SavingsiE > 500kg
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SIEMENS
MR ESREE I Material weight reduction potential

10010 L S TSRO - A
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ZFIExample
R HISREHNSEHRBES - E5 78 SIEMENS
Mixed Material Body in White with CFRP - BMW 7 Series
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XiFEFRENSEMNST SIEMENS
Supporting Design of High Volume Light Weight Vehicles

Engineering innovative, durable and ~ DAIMLER
lightweight vehicles Bt A

i eIFRRY. TARIFIIZE(RTS M MAGNA

\
C Tord OLEAR &=

rodirig E—F‘ Continental

Structural Plastics

@@

HONDA
CHRYSLER
= /
PLASTIC OMNIUM Johnson ))I’(f

E|55MHNN | COTESRH
utomative carbon Controls
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Mitsubishi Rayon Co., Ltd.=ZHFH 5]

SIEMENS

Prepreg Compression Molding on DecklidfTZ=fa=iRiZFHEE

CHALLENGE#k#:
(RIESEG TR — S BT EeE , EEE/DMEE30%

Equal or better mechanical performance with at least 30% less mass
than aluminum assembly

SOLUTIONfZRFG Z:

EiZ N AFibersim#{TRE D . SIERESES
{HtELL | ESMZX T 40%BEELE(R

Mass reduction of 40%
and lower center of gravity
vs. legacy aluminum part

exceeds program goals

utilizing Fibersim
for forming analysis.
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SPOILER/WING
; Autoclaved CFRP (possible candidate
1 for PCM in future)
.
P~
Nominal ) [ OUTER PANEL
thickness:
11 mm No modification of aluminum

geometry permitted

Class A surface, pit-free, painted to
match body color

S plies of uni CF prepreg (250 g/m?)
[0°/90°/0°/90/0°], 30% resin, by weight

INNER PANEL

2 plies, 3K plain-weave CF prepreg
(200 g/m?), 35% resin, by weight,
plus local reinforcement

Nominal
thickness:
0.7 mm

- Cutouts in aluminum design
eliminated to simplify preforming

“A” surface of inner panel is
clearcoated to expose fabric weave

DESIGN RESULTS Nissan G7-R Compression Molded Prepreg Decklid

 Decklid inner panel's exposed, clearcoated,
CFRP fabric weave provides consumer-
pleasing trunk aesthetic.

» Mass reduction of 40% and lower vehicle center
of gravity vs. legacy aluminum part exceeds
program goals despite design restrictions.

> Class A surfaces on inner and outer achieved
without pinholing common to autoclave
prepreg processing.

IHustration / Karl Reque
Source: CompositesWorld, Case Study-Prepreg compression molding makes its commercial debut, Peggy Malnati, 6/1/2015.
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Mitsubishi Rayon Co., Ltd.=ZHFH 5]
Prepreg Compression Molding on Commercial Production Vehicle SIEMENS

EmRFRYSE LiERmEFHRE
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Mitsubishi Rayon Co., Ltd.=ZHFH 5]
Prepreg Compression Molding on DecklidfTZ=fa=iRiZFHEE

BF RGeS ESHNNSRT

Preliminary design based on original Aluminum
part

@i Fibersim#{THEE S
Drapability analysis by Fibersim

W 1 i

Page 15

(X ERR K Modified Shape

)

= e

OS

\s? N

)

BBV THRIEFibersim
o TIEN)E | 1ZF Y
B LABII 1R E LB Design
of inner panel was
modified by Fibersim

analysis so it could be
molded by press molding

SIEMENS

FRELCHAtE SR
1B FEIHA RS Rl i S A = RO

Lower-than-expected mass supporting cycle
times approaching mass-production speed
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{EFFibersim#{Tk BN/ T 231%1TUsing Fibersim for Formed Part/Process Design SIEMENS
REBIE S 18I RtRFormed Composite Inner Hood

S€ErEHHITES

matched metal forming
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{EFFibersim#tTpkBINN T/ L2181 Using Fibersim for Formed Part/Process Design SIEMENS
EEMNDBVEEE i aT & Evaluation of Producibility on Full Body Ply
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{EAFibersimit{TRE BN T /T Zi8itUsing Fibersim for Formed Part/Process  <jevENS
SEIEREANGiTHSEDesign Features Causing Manufacturing Issues

SO/ FER RS B
Compound curvature/steep draft
angle cause deformation

e —
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#'5%] FoEEIE:

ZFiRZiRENiT T 2ifiESupport End-to-End Engineering Process Workflow...
%ZPlus a Seamless Link to Manufacturing

CADM; oiBit. THIELE, SHAR o WASHED o BIHBIE
CAD surtace : Design, Producibility, : Bi-Directional Analysis : Design
i Analysis Iterations

¢ EXEAR
Define
Laminate
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! Interface

é FIRBICAELEM
Open CAE Architecture

Validation

o T ERIE. WE.

. NVH, B2, A,

Accurately Solve for
Stiffness, Strength,
Thermal, NVH, Acoustics,
Durability, Crash...

SIEMENS

BEI4E T ERIFE,
ﬂﬁ&ﬁ
! Auto- -generate Flat
: Patterns,
: Manufacture Data

Optlmlze For
Light Weight

é BIEN4E REILERI Y _
Auto-generate I\ an!. S S w%vzw
H 5 ag ‘%. R ) 1
Drawings and ;%Y@ﬁ “f"f
Documents R =
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NX Ho9-«+0@ &< @Winm-= NX 10 - Modeling - [PROJECT3_B_PILLAR_Complete.prt (Modified) ]

f REO@-&-@ -

~ | [Entire JRSHE-IUO- @B 2/ /L A4A00 +

Select objects and use MB3, or double-click an object
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SIEMENS
B4 A T3 Formed Part Development Tools

A fCAIRAMER B SmiD SR e S BL R
Visual indicators and color coding can be used
to guide forming strategies

B EHRFormed laminate = 1T5/=(8)4H
XJizzfrelative motion between plies
HFEBlue = M ERGRBEREMNIEA]little to
no relative motion

T&Red = HEEBHENIKYIZ]
significant relative motion between
plies

—HNRARSHERENTAMTT |, LUERK
BUA=4%

2D laminate positions plies in 2D blank for
proper forming to 3D
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BaMCEREL. ES-RA L

&, PLMZRZRIMA

Automated Generation of Drawings, Data for Weight-Cost, PLM Feeds

Seq/Sten | A& 20

Py Mo o

Steriol  |FPOSEHLEE
Crriarsaiien A%

[ | 3 | 5 | & 7 | @
B PILLAR
| Foat Meariar
TR A5G ST
a
B
mE
Y FTET FAATEAL ORENTATION
=] -4, a0 FRG-AHEE i
POOE-E a0 PO A%
FOIA-C 20 A -4

B

SIEMENS

Composite Part Ply Table

T P e E M ) e e e

[ Poo1 |[LAMOOT][ A ][ 10 |[PPG-8H-3K]|[ROSO01]| 0.3429 |
[ Poo2A |[Lamoot ][ A ][ 10 |[PPG-8H-3k|[Ros001][ 0 || 0.3420 |
[ Po02B |[LAMOOT][ A ][ 10 ||PPG8H-3K|[ROSOO01|[ 0 || 0.3429 |
[ PO02A |[LAMOOT ][ A ][ 20 |[PPG-8H-3K|[ROSO01|[ +-45 || 0.3429 |
[Poo2:B |[Lamoot ][ A [ 20 |[PPG-8H-3k|[ROSO01][  +-45 || 0.3420 |
[ Po02C |[LAMOOT][ A ][ 20 ||PPG-8H-3K|[ROSO01|[ +/45 || 0.3429 |
[ Poo3-A |[Lamoot][ A |[ 30 |[PPG-8H-3k|[ROS001][ 090 || 0.3429 |
[ P003-B |[LAMOO1][ A~ |[ 30 |[PPG-8H-3K][ROS001][  0/80 || 0.3429 |
[ PO03-C |[LAMOOT][ A ][ 30 |[PPG-8H-3K|[ROSO01|[ 0/90 || 0.3429 |
[Poo4A |[Lamoot ][ A |[ 40 |[PrG-8H-3k|[Ros001][ 45 || 03429 |
[ PO04B |[LAMOOT ][ A ][ 40 ||PPG-8H-3K|[ROSOO01|[ 45 || 0.3429 |
[Poo4C |[Lamoot ][ A |[ 40 |[PPG-8H-3k|[ROS001][ 45 || 0.3429 |
[ PO0S-A |[LAMOO1 ][ A |[ 50 |[PPG-8H-3K|[ROSO01][ 45 || 0.3429 |
[ PO05B |[LAMOOT][ A ][ 50 |[PPG-8H-3K|[ROSO01|[ 45 || 0.3429 |
[PoosC |[Lamoot ][ A |[ 50 |[PPG-8H-3k|[ROS001][ 45 || 0.3429 |

VST-0012-001

Ldrnlndle
Laminate Part

S837002

VET-0012-001

1.51808179 1.31308179

WET-O012-001

SIEMENS

=001 A1 FEG-Ee-3K 001350038 000052830 || 126880002008 || Q88805101 00214 04853338 DATETE4EE
=0z A FEG-E-3K 00135000 0000s2830 || 1267 7aesaaTs || c.esesasty C.O000074T 04474514 0.1TSIETE
el L] FRG-Er 3 C.01350000 00008830 || 1250 tddinees || gesEEnal 000001785 -0.4a88487 L 18283148
=0k 843 FEG-E3K 001350038 000052830 || 125338630688 (| 08sesa0ie 002128 044888741 018477508
=00 c2 PRG-I 001350033 000052630 oaTeee || o.005Ee 05338572 0.0SI2337H 0. 18081418
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SHEEREERIHIS SIEMENS
Direct 3D Link to Manufacturing

S41=8part model

e
== |

f:FfE’f'ﬁ)‘jSZFlber place
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&S S 2 SIEMENS

Ben

Page 24

efits Summary

—HRIETRERIZIHIRE

RBET RIS |, x3F NX, CATIA |, Creo
HETHEMrlE RIS (hERRE

PR RFNE SRR T DT UIER

PRI =Ty E XL daly e s el FEL D]

SRR ERUEBFH R EEARYE)

I EEAME R S IR A1

BHEDLS50%17Z1T T {ESaves over 50% in design efforts

w90%AS%EE mReduces manufacturing scrap by 90%
RERE. FEESHELIZITRIKEIMmproves quality,

reduces risk of composite design
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Agenda

Complexities of Mixed Material Assemblies

E’WMH EIRRIIS R
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SlEMENS
Thank you ety i

Paul Mouland
SES Portfolio Development Executive APAC

Siemens Industry Software Limited
Unit 901 & 902, 908, 9F, Tower B,
Manulife Financial Centre,
223-231 Wai Yip Street

Kwun Tong, Kowloon

Hong Kong

Mobile :+852 9023-6530
Email:

siemens.com
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