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aplen ED230HP
aplen offers a very good balance in stiffnessfimpact
has very good scratch resistance and low gloss.

Daplen ED230HP

MFI [230/2.16] 10
Tensile Modulus [MPaj 1,800
Notched Impact 23°C [kJ/m?] 30
HDT (B] 0.45 MPa (°C] 52

H R Borealis HP
ARX—bFRTF4—1\RIL (422923 /)
(#1%]

PP + EERIMB (REBO2EMHIEY)7—a—F)

11



222 NEREVBADIERBHI( T =T YT TS RAFYY)

FENDER MODULE (PP#tiE) : & EEXtI
BMW X5IZHEEASNnf-7z5—FE 21— yhoIycazO Iz A —
751 £ R

One piece: Fender
module fits with
lamps and other
front end parts
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Side Door Module
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A—p— R A—h— P %
Borealis NEPOL® PlastiComp COMPLET®
COMUSA FUNCSTER® Folyram POLYTRON®
Dicel PLASTRON® F'rime Pulymer I'q'IIDSTE'DN L®
Do INSPIRE®: MAGNUN BRACE® ISOPLAST® g;]”de;;hHa'E“ :i:'EEJM@
DuPant ZYTEL®: ZYTEL® HTN Rhodia TECHNYL FORCE®
EMS-CHEMIE GRIVORY® RTP RTP® VLF®
FACT FACTOR®; PRYLTEX®; TRIBOCOMP® Sabic STAMAX®
GE Plagtics ((NP] | VERTON® Sambark SUPRAN®
_ 0 Samsuny Tatal SAMSUNG®
Ll GENIUS Sumitorno SUMISTRAN®
Japan Polypropylene| FUNCSTER® Taizhou Yong Shend YONGSHENG®
Kingfa KINGFA® TechnoCompound | TECHNOFIBER®; TECHNOPET®
LG LG Ticona CELSTRAN®; COMPEL®
MTI THERMOSTRAN® Wetrotex TWINTEX®
Manjing Bastep JULONGE: BASTEP® Thejiang Gidin GIDIN®
Qwens Corning HIPERGRON®
Ouford STRANOX®
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2. 2. 4 BIERMABATOELZLIESIL(R/AMFEmDIER)

1), Foam molding (new technology)

; heating vacuum forming Back Molding
R Mold(core) eg ribsetc. | Inj. unit

Heater | 5 || I = |

o e

/*"33%%3\ F Sumiceller® |4 FUE

|
o R s Heat | ] || | ]
: b 74 cater Mold(cavity)

m Back Molding Process (Combination of
vacuum forming and injection molding)

NAPP WEREEIhT-PP

Hybrid foam process (Sumitomo Chem.)
Melt-tension controlled foam inj. (JPP)

19



PRIUS adopted a foamed door trim to decrease weight
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NEW PLAN OF ECO-PLASTICS APPLICATIONS OF TOYOTA MOTORS
1,POLICY
1.1,WILL USE ECO-PLASTICS FOR 60% AREA OF PLASTICS PARTS IN 2009
1.2,WILL USE ECO-PLASTICS FOR 20% WEIGHT OF PLASTICS PARTS IN 2015

lumli
[

EXAPLE OF APPLICATIONS OF ECO-PLASTICS

Application part Material note
Part Name Place Biopolymer Oil-based
Scarf plate whole PLA Polypropylene compound
Caul side trim whole PLA Polypropylene compound
Floor finish plate whole PLA Polypropylene compound
Tool box whole PLA Polypropylene compound
Roof head lining surface Plant—-based Polyester PET compound & yarn
Sun visor surface Plant—-based Polyester PET compound & yarn
Piller surface Plant—-based Polyester PET compound & yarn
Language trim surface PLA PET
Door trim aunament base PLA & Kenaf compound
Seat cushion foam Rincinus oil based polyol Isocyanate PU foam 29




SAMPLE-PART OF ECO-PLASTICS BY TOYOTA MOTORS

SEAT CUSHION (PU:RICINUS OIL BASED POLYOL &ISOCYANATE 24



BALTG—RY (A )LEREE A B4 EHR)

Natural fiber parts by Meridian Automotive Systems and
Associated Automobiles

GMX 210RR (Impala) Shelf Trim

GMX 230RR (Monte Carlo) Shelf Trim

parts of the Mercedes-Benz S-Class that are
made from natural fiber reinforced composite
material.

ADVANTAGES

Processing natural fibers requires less energy than
glass fibers.

» Natural fibers weigh 40% less than glass. This
weight reduction leads to hetter fuel economy.

« Natural fiber-reinforced polypropylene can be
recycled by shredding it for injection molding.

» Working conditions are safer, as natural fibers are
harmless—unlike glass, which can cause skin
rashes and respiratory disorders).

+ Potential sources of natural fibers include plants
like flax, sisal. and hemp. Therefore, the material
can he locally sourced all over the world. Not only
does this reduce transportation costs and
associated pollution, but can also create new
industry in the third world.




2.2.7 8B EBAEIC XS BLLHIREX IS
TOYOTA MOTORS[FINE-X]
PLA WITH KENAF AND HEMP FOR INTERIOR PARTS




£ ERMERBIE  PLA for interior parts (MAZDA)

(Heat distortion temp. is more than 120°C)
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4.1, REHHEIRDOVE
4. 1.1, R ORR
R1., RRMHEOHISETE
(I Mb>)
THHRR FE
2009 2010 2011 2012 2013 2015 2020
RITFIIX(1) 83450 90,650
70,100 89, 800 (¥t 7F)
28,000 152~180, 000
LR (4) 29,985 33,563 37721 63545 137, 245
= H£54 (5) #170, 000 #190, 000
#R) T B—/\ A2 T —F—2 32 (6) 67,000 113, 000 219. 000

51X

(1) FEHi{E ; 25th Composite Material Seminar(2012)

(2) A #HEE : 24th Composite Material Seminar(2011)

B)HEREAZEREEIE Vol. 209, Jan. 2013,

(4) ER23EERNEERBREYTSAF— & RIBA S EAEMM R USER - TR ORERE | CFR2443A)
(5) EHMESh: BRI TXHFEL T REES(2012F12A118)

(6)FLRYY—R: (#)F O—\)L- A2 TH—*—>322013, 1, 25

31



43 0.2
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58 R 2000 | 2010 | 2011 | 2015 | 2020 | B
B R 2 i .

FH M2 Z (Dl 2.271]  2.407] 2552 3.221]  4.311 1.06
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2 H— 4110 4.192] 4276 4.629] 5.110 1.02

Z A — i =i 1.641] 1.838] 2.058] 3.239] 5.708 1.12
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1.140
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7E 3 i 4,569 .
 OOfh 9,033 10.728] 11.586] 15.762] 23,160 1.08
/N 19,023 21.745] 24,947] 45.655] 108,437 1.17
&M 29,985] 33.563] 37.721] 63.545] 137,245 1.15
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2010 20123 TF)
BL 7,000 8,000
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HE AIfT = 24th Composite Material Seminar(2011)34
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KTM X—BOW (SUPERLIGHT):785KG

AUDI 2. OTFSI engine 6EXZ&E
T/avOV&E=(CF):90Kg

(CFIEFRER{iI: UNDER FLOOR, BODY PANEL, W
HEEL COVER)
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KraussMaffei RTM-Anlage RTM system

ENGEL V-duo 700 HP-RTM
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http://jp.autoblog.com/photos/2014-volkswagen-xl1-first-drive-photos/

2) BATOIERAH (2008 F—4—3—)
STRUCTURE OF CF(CARON FIBER )MATERIAL

KEIO UNIV.[ELIICA] MAZDA [IBUKI]
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Compositesit
£ ) 2011 % 2010% 2011 & 2009% 2007 & 2012% 2011 % 2013%
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LEXAS LFA TOIEA#AE R
STRUCTURE

MATERIALS
C-SMC
Mok CameR.  G-SMC

RTM
ALUMINUM
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kR KD EARER G (L)

SAMPLE PARTS EXHIBITED AT TECNOLOGY SHOW 2010

PLAT FORM FRONT SIDE(1.8m L X1.6m W :WEIGHT:15Kq)
EPOXY RESIN TRANSFERD MOLDING

SIDE DOOR INNER PANEL
BY RTM PROCESS
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SIDE DOOR INNER PANEL

BY RTM PROCESS

SIDE SEAL
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WEIGHT REDUCTION
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RRIEGLAREERIC, ZAETORLAL THREM 80,

STEEL :340Kg
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CONNECTING METHOD BETWEEN CFRP AND ALUMINUM
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Carbon Fiber Reinforced Thermo-Plastic
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/->Z<RTM (Resin Transfer Molding) A
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High pressure injection RTM — HP-RTM

Cured component

Apply high

Preform placement in Inject resin at high :

matched rigid mold; pressure (60-100 bar);  Compression force
ki i o Complete impregnation

Apply and curing
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Semi\finished cuts ~ Preform PR MA i Cured component
Preform placement in Inject resin at high PRy Nig
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LANXESS / Fiberform
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Assenbly;
- Use of semi-finished fiber composites with

vrious thickness and fiber orientations

- Uniform heatingof composites in a
convection air, caroused conveyor oven

- Activation of joining interfaces with a fully
intergrated infrared heater element

Reshaping, initial shaping, transferring

and joining inside the mold:

- Multi-functional gripper for insertion,
transfer and part removal
-Reshaping, partial over-molding and
trimming of the components

- Hollow body structure due to a new
pressurized in-line joinir;;gr rocess
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5. DEPARTMENT OF

Energy Efficiency &

Carbon Fiber Material Metrics — 2025 and 2050 UENERGY Renewable Energy

* Carbon Fiber Cost™~ S9/Ib * Carbon Fiber Cost ~ S3/lb

* Poly acrylonitrile * New precursor \.* Precursor based on-100%
precursors: chemistries: recyclable materials
; = >2/1 yield |
= <2/1 yield . : | e
* high rate conversion *100% sustainable process
5 'O_W thro.ughput * low emissions . formaking & using CF
* high emissions //'materials \with emissions
* Precursor - 100% ' reduced by 80%
petroleum based compared to 2010

* Stable conversion at
temperatures 800-
1500°C

HE ;U .S. Department of ENERGY May 16,2012




Utilization

Cost
Modeling
Design

Raw materials
Joining

Recycling

Repair

Iber Composites Material Metrics —
2025 & 2050

<40K LDV/yr 5% of vehicle mass
No use HDV

S12/1b <S5/1b
Predictive with CAE &FEM

50% of theoretical limits

Non-petroleum based materials
(precursors, fibers, resins)
Joining technology for CF-CF and CF-
metal at cost & time ~steel design
100% recycled,
25% renewable precursor
25% reduced carbon footprint

0% detection 100% detection

0% repair 25% repair

U.5 DEPARTMENT OF Er‘ergy E”ICIBHCY &

ENERGY Renewable Energy

15-25% of vehicle mass

<52.5/Ib

100% recycled

50% renewable precursor
75% reduced carbon
100% detection

50% repair

86



BRIN xR AESMERE T I

7aiiedh T 00(01| 02| 03] 04| 05|06
HIVOCOMP | HkEE O i &
TAPAS A=A R
INFCOMP ARG
IMAC —Pro ket R )
FUTURA HEVE R B & EED
MOMENTUM &5 RAEGHOERE
SuperLightCar | B 5o ICEE R B &
ITOOL A al—iay
TECABS EEFCFRPMR

i EFROMO@ERENTIE, oYz f FHRATHD.

HE: RUREHRT, FR23EERAE R L ERAE

87



HAFEHETZOMEAADEICLIER PLASTRON-UD-—7

L—H—IZ&HUDT—TMI

pi— Process Real view

e Tape Tape
rinciple Robot
P P reel  guidance o

Top view

Laminate

Consolidation roller

Tape

Consolidation
Laminate Mold roller

|H,_ -—
eo

%

L

Zs




6. #EhHYIC

1) BBEOHKN RABICLSMRKIREDORE L ZRICHELESIND,

2) AR > N\A(T) B BEIE > (AR B EE) B EIERER
ZIELTLKA, BELDREREITKELY,

)NATYyFEBELREES/ N \vT)—EEDEMARITONT
HiX E=EOEBTORLHDLDETHD,

4)FELDREHE. . TILS, TR, TZRFYY ., CFDIEET
BESNDD ., TSRAFUIIEARTETI0%, EET10%E HHBHIKRT
SHREBITEMTEHEEZOND,

5)BEMMELT. RFRBMDOERLBMNTIHEEZOND,

6)mE. £EME. ARMT—T LD, TIRAF VY. CFIEORMRE,

7)HMEKIRER S EL T, TaTSRF VY. EYMHRERIEDIRANEMT 5,

BRAICEE TR HICEEEDORAURIAVETH D,
8) XK THSH N TSIV —L 7 LRG| K5AEAFXDENRE

BYANEREAXDRFANDBE, LLE 0



CRAEHYMNESITEUNG

=L7=,

90



