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RadiciGroup is based in Europe and operates globally in diversified

businesses focusing on:
é%’—?%lunlimf Kk, 22 oudbl 45 J Bk, FELELPFLELL N LA

Fibres #f 4

Chemicals 1k24 5
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Personnel: 3,200 employees 2012 Aggregated Sales (m|II|ons of euros)
J /uiﬁ 3200A 2012£|2%|%J = /u%)ﬁ (Eﬁtj\
559
393
248

O

Chemicals Fibres Plastics Other
A g 2h o Wkt Businesses
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AMERICAS £ ¥
Argentina [ &
Buenos Aires

Rio Grande
Brazil 7§
Aracariguama
S3o José dos

Campos
USA £ 5
Wadsworth
ASIA T
China $H
Shanghai 1
Suzhou A ]ZMM, Italy = KF) .
India gnpg  C2ech Republic 35 g0 pq¢h Andalo
Podborany : . Trivero Switzerland i+
Noida Reutlingen Valtellino . . o
France %:[H . . Villa d’'Ogna Mendrisio
Selbitz Ardesio ) _
Saint Priest Tréalits Casnico Romania # L JE¥.  Stabio
Germany 7 [E : & : . & Savinesti United Kingdom % [F
® Viernheim Chignolo Spain FEHEF Lond
Hf:lmburg Hungary %)% F| d’Isola Lpacln ' sthell
Lineburg Szentgotthard Gandino el
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ADIPIC ACID C.— 1%,

PA66, ADIPIC ACID .7, NITRIC ACID 5%,
NITRIC ACID %%, SALT 66, CYCLOHEXANOL ¥ ',
HEXAMETHYLENE DIAMINE £ —Jt PA6 CYCLOHEXANONE ¥F .

Radici Chimica SpA Radici Fil Radici Chimica
Novara - IT Casnigo—IT Deutschland GMBH
Zeitz - DE
Radici Yarn
Villa d’'Ogna - IT
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ADIPIC ACID . —#&

Radici Chimica SpA
Novara —IT

Radici Chimica
Deutschland
GMBH, Zeitz — DE
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HMDA & —J%
Radici Chimica SpA
Novara —IT

Radici Chimica SpA

A
I‘lUVOIG 1
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EUROPE FX UM
France &:H
Radici Plastics Franc

Germany &[H
Radici Plastics GmbH

Italy & KA
Radici Novacips SpA
Villa d’'Ogna

Radici Novacips SpA
Chignolo d’lsola

/

United Kingdom 3 [

Radici Plastics UK Ltd- AMERICAS E

ASIA ¥ i ;
China [ . Brazil B 7
Radici Plastics (Suzhou) Co., Ltd. Radici Plastics USA
Ltda.
India ENE
Radici Plastics Modi P. Ltd. USA X[
Radici Plastics USA Inc.
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Radici Plastics USA Inc. Radici Novacips SpA Radici Plastics (Suzhou) Co.,

USA Villa d’ Ogna — ITALY Ltd.
: CHINA

DY = Investment in fast-growing
Radici PIastics Ltda Radici NovaC|ps SpA regions. Application

BRAZIL Chignolo d’ Isola— ITALY development support

= worldwide.

TEL BT i Y K Hh X 3B N %%

SCRF RN H T &

Radici Plastics GmbH -
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Electric / Electronic parts Exterior
B L3 A

Under the bonnet

RBHLE N

* Cooling & Heating
system X HI&Q M A G

* Air Intake system i<,
ARG

* Fuel System #A & 5t

« Oil Circuit Jd¥ %

* Valve & Beauty Covers
&G e M o

e Fan/Shrouds X /3
i

Transmission and : FueI‘System
Gearshift Interior pyff MR S%
RS TE RS * Dashboard &k
e Other H.Ath
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e Cooling pipes and connections %]l

B Rk

e RADILON A RV300RG Black
RADILON A RCV3015RKC

e WIT/GIT technology 7K4#i/< 4 A
e Superior hydrolysis resistance {7

R 7K A 1 e

Test Conditions : 130 °C, Water-Glycol 50:50

100%
5 \\
. N

Tensile Strength retention (%)
R =
[ |
o o

504
Time (h)
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e Air Intake Manifold #5154

e RADILON S RV(300+350)W Black
(PA6)
RADILON A RV(300+350)W Black
(PAG6)

e Process: Injection Molding +
Vibration Welding
20 B R + R B R R R
e Heat stabilization #u& & Ik
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e Hot side Turbo Air Ducts
W eI s B Hom

RADILON A BMV150HHR
Black

Process: 3D Suction Blow
Molding T.2.: 3Dk
Superior Heat Stabilization
(HHR), maintains good
mechanical properties until
210°C of CUT.

DL BAERE PE(HHR), KT
YRR AE210°C M REIRHF IR 1 1)
PR AE BE o

at Break (%)

',"'} /

Elongation

200
Time (h)
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e Air Resonator Box
FR IR
e RADILON A N66MG19HSL

Black
ALSO SUITABLE (FOR HIGHER T)

RADILON A RV350HHR Black
/

art
(wt O §

)

N
U

1 1Vl

nldinoc 4
UIUIIIB ]
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e Fuel Rail #i#h

e RADILON A RV350W Black

e Process: Injection Molding
T2 FEI A

e Heat stabilized #f&2 & Ik

e Quick Connectors for Fuel lines
PRV B B R R Sk

e RADILON D RV300W Black
RADILON D CF150W Black

e This application requires good properties
retention after heat ageing, good chemical
resistance and dimensional stability. %)

MEOR Baf PR tERe ORI %, RAFH)
A2 e, DR RS Aue 1
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e Fuel Filler Pipe in&

* RADILON S BMX200K 333 BK

 Blow molding grade, heat stabilized
RIRR AR, Fee

e Excellent fuel resistance and low permeation

DE B A e S AR E R

e Fuel Filters Media
PR JE 2 o
RADILON A 24E

RADILON S 24E

* Filament extrusion
grades K22 H %
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JRTH AR EUE
RADILON D 40EP25ZW Blue
RADILON D EP25ZW

New renewably-sourced Radilon® D
PA610 based grades

A fi:Radilon® D PAG10FL#fH}
Barrier effect (permeability) B ¥
YR v Lo

Chemical resistance {427 & it

Heat ageing prop. Retention [ 4[]
PN RERER R
Cold impact it i@ ok

Radici Engineering Plastic
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e QOil Filter Support Assembly
Pl YETE 28 & B
e RADILON S RV300W Black
e Process: Injection Molding T.2.: 5%
e Heat stabilized #fa e It

e CAE MoldFlow® support for optimizing
mold due to complex shapes

. FH Moldflow L AL A5E HL 45
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Oil Pipe Components & FE4
RADILON S RV350W Black

Process: Injection Molding of parts, assembly by Hot riveting
and Vibration Welding

T2 SR, PR sh B RS BT

Pressurized oil at high temperature, Fatigue loads
et TH H S5 57 23 Ay

CAE support for ensuring structural suitability for the
application

CAE 73 i T O 7= it & A il A2 2K
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Cam Covers S il &= %
e RADILON A RV350W 333 BK

e Resistance to motor oil fi AL
e Good surface aspect #MI [ 4

e Engine Support Bracket

ElE ST
e RADILON A RV500RW 339 Black

e Metal Replacement grade 4@ #

Wyt
e High mechanical resistance [ I
1] 7 2 RUCTE RE
March 27, 2014 Radici Engineering Plastic 22
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Engine Cover 5|23 1%

RADILON S RCP3010LW
Black

Very good moldability and

surface aspect K470 Lk
CEREI

Good dimensional stability
KA B RS As P
Paintability R iFrmivrttae

— e




; R W BB - PR
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e Engine cover Flame Retardant (V-0)

VORHSALR 5| e i i
e RADIFLAM A RV150 AF Black

e  For Turbo engines, the High Temp version:

RADIFLAM A RV150HHR AF Black

e Very good moldability and surface aspect -
deep black
[ L (I T e S AP - R TR

e Good dimensional stability
R4 B R R e 1

* Flame retardant (V-0), does not propagate
fire

mle —
e ——a—— '

VOBHAR, 7 1h B K & SE
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Fan / shroud X5/ &

HERAMID A GF030/1K BK

Industrial recycled PA66 30% GF
material, heat stabilized

TNk PA66 30%GFEIR), Hufe e Ik
Or also:

RADILON A GF250W / GF300W
PA66 25-30% GF, heat stabilized,
automotive grade %= H]#ta e A R}
Good moldability and dimensional
stability R 4100 T ae ST R E

Mechanical and fatigue performance

WL HOBILBORE 57 1 i




1-5 B]] TI—I _,Q]:T:/ \wjl: 1 n’ ;:;: '_ I A

e Gear Shift Housing ﬁ*é%%mﬁi

* RADILON A RV350W

 High mechanical strength and wear and
fatigue resistance

e LA 9 S B I P T 9 57 1 e
e Gas and Clutch Pedal
YT TS & 2% B A
e RADILON A RV400K

* High mechanical strength and fatigue

resistance S USRI 57 PR RE
e Pedal Brackets Housing ##5 x 42
RADILON S GF350W Black

High mechanical strength and fatigue
resistance LA 5 AL S 9% 57 1 e
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e Alternator Cover KX HHl.%
e RADILON A FR 308 BK

e V-0 flame retardancy VOFH#A

* Halogen and phosphorus free Jt x| G fi LA
| .

e Steering wheel encoder housing
i 7 GR35
| + HERAFORM AC90MC10L.BK TRW

e Head Lamp Bezels Fi f& T 3511

e RADILON A VHS 338 M BK

 Unfilled PA66 for light frame, low fogging
and suitable for metal coating JCIH 78 Je &

HIFZATAE, K5, 166 & s F Y
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e ABS / ESP Sensors
Housing
ABS/EPS{% 4% 155

 RADITERB
ERV300TKB

* Toughened 1]

e Good dimensional stability
R4 RS Ad e T

e Hydrolysis resistant

R 7K 1 e

Laser markable

W oI T At fg
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o Seat Tilt Levers

B A AR AT
* RADILON A RV350LW
339 BK

e Excellent aesthetics &0

e Good flowability B )i
Bt

e Seat Back Component

B EH FF

* RADILON A RV500RW 339 BK

e Good aesthetics £

* High mechanical resistance =L BE

March 27, 2014
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Central Fascia Cover

AR R
e RADILON S LRV300LUK 9245 GY
» Excellent aesthetics M
e Good flowability B #fHmish:
e UV - light stabilization iif UV fig

e Shift Lever ZiE I
e RADILON S RCP4015K 333 BK

e Good aesthetics £

* High dimensional stability and
good mechanics

WL ST R P S BB g
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e Fuel flap cover jn 0%

e RADILON S CP400 333 BK

e Good aesthetics/paintability &M/ 7] WivE
« Dimensional stability .~ f& e 1t

March 27, 2014

Wheel covers ZE#3Eifi%
RADILON S ERCT2808UK 943 Grey

HERAMID A ECP150TK 900 GY

Good aesthetics and dimensional stability
FEW S RS A8 e L

Paintability nJ i

UV resistance fif UVTE:fig
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(1 Product Innovation and Technical Support

P i BT 5 SR SCRF
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' RADILON® A
RADILON® S
RADILON® D
RADILON® CA
RADILON® CS

RADIFLAM® A
RADIFLAM® S
RADIFLAM® B
RADITER® B
HERAFORM"®
HERAFLEX° A & E
HERAMID® A
HERAMID® S
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Hot side turbo air duct (T> 160 °C)
*Radilon® A RV350HHR 3800 Ner
Radilon® A BMV150HHR 3800 Ner
e Radilon® A BMV200HHR 3800 Ner
Hot side turbo air duct (T< 160 °C)
*Radilon® A RV350W 333 Ner
*Radilon® S BMV150K 333 Ner

Charge Air Cooler

T>180°C:

Radilon® A RV350HHR 3800 Ner
T up to 180 °C:

Radilon® A RV350W 333 Ner

Cold side turbo air duct / O Air Intake Manifold
*Radilon® A RV300W 333 Ner *Radilon® A RV300W 333 Ner
*Radilon® S BMX200K 333 Ner *Radilon® S RV300W 333 Ner
*Radilon® S BMV150K 333 Ner *Radilon® S NER GF350K

Radilon® A NER GF350K

March 27, 2014 Radici Engineering Plastic 34

. —— Y 1
e
2‘-_—_ M

e
sy T j
= et e

=




Radilon ARV...W 1130%G

220230 °C

CUT in contact with air KB T 1EBE
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e Cooling analysis ¥ #1437
— Cooling time -1} q]
— Distortions and effects of uneven cooling ¥ #1A¥ S8 A&
— Coolant liquid temperature loss ¥4 2175 &

e Shrinkage and warpage foresight, considering (all together or one at a

time) effect of: T 4 530 i, [7] 025 18 22 Fh g .

— Differential shrinkage W45 A~ 1)

— Differential cooling 43141

— Fiber and material orientation 3% 4f & 73 18X ]
e Clamping force estimation Fift£i1¥: /5 Moldflow
e Simulation of special processes: ¥k i 1. 245 H .

— Gas assisted injection moulding (GAIM) "< 4 i 7

— Co-injection molding 3ty gl

— Injection-compression 3 & il FY

March 27, 2014 Radici Engineering Plastic 36
' L m‘l‘-__
o, e . = N e



P Eﬁ\*ﬁﬁ#%“c
g2 L EF

B\ s o

e Static linear analysis, at different temperatures
FEAN IR T & w8 01 2240 B
— Stress distribution and max stress location 1V Jj 4347 M 5 KW 7 X 35,
— Part deformation under load Z# i F 1A K
e Analysis of resonance frequencies FL3RFFK I E

— Modal shapes fE&PRAY NX
‘ NASTRAN
— Harmonic response i3 534 NASTRAN

* Non-linear analysis are available for: JF& 43 #1n] FH-T
— Contacting parts ZE il
— Material nonlinearities Kl HE 24
— Large displacements and/or deformations XA Fl/8% 48

e Dynamic response ZhZx MM
e Thermal analysis and thermal effects on mechanical behaviour

TP, PA SO BB fE 52 Wi
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Step 1 Step 2 Step 3

Step 1: The aluminum 3D model used without modification for the first calculation
RS 3D B T 56— 80 A

Step 2: Redesign from metal to plastics. Thick parts modified and additional ribs in critical areas
MW RIERE, A et B RS ol L S OB DX sl S I s i

Step 3: Redesign from metal to plastics to reduce the Von Mises stress concentration

NS E I Eeb s B O TR 4 W R VK
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Leakage it 03t

e Burst pressure BRI 7R

e Back fire [A] kR

e Pressure pulsation fliyi T 7 )ik

e Heat ageing, #:ELMILK,
Temperature shock ¥ & b

e Ball-drop-tests 7% Bk 7,

e Insert pull-out / torque {3k H F1/4
ySERIRF

e Shaker tests JRsh A

e Acoustic measurement M 7 il

e Customer specific tests % /7 #5 & )izt
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THANK YOU
FOR YOUR ATTENTION

Tony XU B 4R ﬁ:glﬂ!ﬂﬂ MI/D f-hﬂ'.ﬂl'aegaia2014

WP KJE319% (200040)

M 4E:  www.radicigroup.com/plastics

LiEHENRE il

BALRIH A) HRAT %, COME AND VISIT US
: RlEkEeEasN

Email: tony.xu@radicigroup.com ‘hﬁ

Hihik: TR Tk el X PR 495 (215126) aer i I N1 M51

_ikFOffice: _biRETTHR4E X AL 22 H 4% 144075 ] ‘1 E.. 23-26.4.2014
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