Presentation of the ICF-Development

ICF carbon fiber reinforced compounds

Thermoplastic materials for production of lightweight structural components
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Freude am Falknen

Research and innovation center Munich

Production plant Niederzissen
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Think Polyamide

Production process for ICF parts AKRO-PLASTIC :3:+

Blackbox

Processing of the scraps Compounding
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ICF Part
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Properties AKRO- PLHSTIO

nk Polyz

Competitive price: 5t 113 A 1fi#& (GFRE # B DK B A el g/ {f+g)
Good electrical conductivity: B iF/4EE 4

Good thermal conductivity : RIF G E S

Excellent stiffness and flexural stiffness : B #F 7 [l T4

Good flexural stress: B iF7% i 1758

Low thermal expansion coefficient: /NS UVEREEZER 1R 2K

Low density: {& tb E (GFER{E# $4 LEER)

Good tribological properties (low wear) BIFGboA47RO0 —4RE (FBEYIFE)
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Awards for ICF EXINTHRZERE AKRO-PLASTIE stass+

Think Polyamide

@ JEC Innovation Award 2016
with BMW and Grammer

@ Parts: Carrier Center Console

JEC: BRI £ KD Composite B TRE

® SPE Award 2015
1st place

@ Parts: Clutch Pedal

SPE : Society Plastic Engineers
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Parts — Carrier Center Console AKRO-PLASTIC :i:

Think Polyamide

« AKROMID A3 ICF 10 black (5117); Alternative: A3 GF 30 1 black (2385)
#E : ICF 10%-PA66., GF30%-PA6610N > D L &

e BMW F 54 Mini Clubman

* Advantage: 18% less weight and same stiffness

MR : AELZRIETIS%EE R
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Parts — Clutch pedal AKRO-PLASTIC s

WITEL i sE T2 i

« AKROMID B3 ICF 15 black (5026); Alternative: B3 GF 30 1 GIT schwarz (4599)
#E: ICF15%-PA66. GF30%-PA66 0N D L&

e Advantage: 10% less weight; 25% higher stiffness
MR :25%DRIET VT E10%E EIEH O ML

* SPE-Award: highest award for power train

SPEZE : Power trainfif AN EEREZZE
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B ABRE1t: ICFHMDFE S AKRO-PLASTE

Think Polyamide

ICF with foaming agent

RO D@ R AKRO D® R AKRO D® R
i 0 0 0

Shot method Zero value Short shot Full shot

Holding pressure with holding pressure without holding pressure without holding pressure
Partial fill Partial fill

Blowing agent % 3.5 AF-Complex® TM 3.5 AF-Complex® TM 3.5 AF-Complex® TM
Tensile modulus MPa 12,510 [100 %] 10,660 [85 %] 12,200 [97 %]
Flexural modulus MPa 12,100 [100 %] 12,240 [101 %] 12,260 [101 %]
Flexural strength MPa 202 [100 %] 185 [92 %] 198 [98 %]
Flexural strain % 2.7 24 2.6

Weight reduction % 13 4

Density g/cm? 1.10 0.96 1.06

Disclaimer: All specifications and information given in this brochure are based on our current knowledge and experience. A legally binding promise of certain characteristics or suitability for a
concrete individual case cannot be derived from this information. The information supplied here is not intended to release processors and users from the responsibility of carrying out their own
tests and inspections in each concrete individual case. AKRO®, AKROMID®, AKROLEN®, AKROLOY® and AKROTEK® are registered trademarks of the Feddersen Group.
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Think Polyamide

Parts — PT Screw AKRO-PLASTIC s

e AKROMID T1 ICF 30 black (5148) #t & :ICF30%-PPA(CFE&E R F+AAY)
« Automotive application HEZ &
» Replacement of metall screw EEAXZ!)2—MoDYE

* Advantage: 80% less weight compared to metall screw but same security for assembly

R s0%EEEB(RAFOMEILREMET)
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Product portfolio ICF compounds  ICFMfE—&X AKRO-PLASTIC A

Polymer matrix Modification Reinforcement: ICF

AKROMID® A (PA6.6) 1: heat stabilized
4: hydrolysis/ chemical stabilization
AKROMID® B (PA6) 5: high heat stabilized
7: adhesion modified
® L: Lower density
AKROMID® C (PA6/66) XTC: Extra high thermal compatibility
® S1: Cold impact modified
AKROMID® T1 (PPA) RM-D: Reduced moisture, design
AKROM|D® T5 (PPA T is 125°C) RM-M: Reduced moisture, mechanical 10-40%
7 g GIT: Gas injection technology

AKROLOY® PA (PA6.6 + PAG6I/6T) TN Titotagteatty ot e
AKROLOY® PARA (Polyarylamide)
AKROTEK® PK-VM (Polyketon)

Specialities like RM-D, RM-M, GIT, WIT can be offered in a combination with some of the
polymer matrices
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E-Modulus [MPa]
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AKRO-PLASTIC, s

Think Polyamide
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B3 GF 40 B3ICF20L B3 GF40L T1ICF 20 T1GF 40

GF40% ICF20% GF40% ICF20% GF40%

Ed.a.m. Econd.

B3 ICF 20

ICF20%

\ [ |

“d.a.m.” = dry as molded test values = residual moisture content<0.10 % —> &Y 57 ($5L)

“cond.” test values = conditioned, measured on test specimens stored according to 1SO 1110 — F#EJ 57 (RE)
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Comparison GF versus ICF GFER{E4 L —F &L
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AKROMID®

A3 ICF 15 schwarz

(5056)

AKROMID® AKROMID®

(2428) (5021)

AKROMID®
A3 GF 30 schwarz|A3 ICF 30 schwarz| A3 GF 60 schwarz |PA ICF 30 schwarz|PA GF 60 schwarz

(2432)

AKROLOY®

(5269)
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AKRO-PLASTIC :5:4

Think Polyamide

AKROLOY®

(2844)

Properties d.a.m. cond. d.a.m cond. d.a.m. cond. d.a.m. cond. d.a.m. cond. d.a.m. cond.
Tensile Modulus 1SO 527-1/2 MPa 12,000 7,400 10.000 7,100 20,000 15,000 20,500 15,800 25,000 23,000 21.000 20,000
;‘::asl'('e stressat 50527-1/2 MPa 170 110 200 130 220 170 260 190 220 200 275 245
Elongationat ¢ 57170 % 3 5 3 >6 2 3.5 2 25 15 16 2,5 25
break
Charpy-Impact 2
strength (23°C) ISO 179/1eU kJ/m 45 65 85 16 55 70 85 95 50 50 100 95
Density ISO 1183 g/cm? 1.20 1.36 1.28 1.71 1.29 1.72
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Comparison ICF versus CF virgin

BEOCFR{ETL—FED L
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Test

Properties

Tensile modulus 527-1/2

Tensile strength at

break 527-1/2

Elongation at break 527-1/2

Charpy-impact

strength (23°C) LEEel

methode Dimension

AKRO- PLFISTICr.-’""

Think Polyamide

AKROMID® | AKROMID® [ AKROMID® | AKROMID® | AKROLOY® | AKROLOY®

A3 ICF 15
schwarz
(5056)

MPa

MPa

%

kJ/m2

A3 CF 15
schwarz
(3912)

13.000

185

40

A3 ICF 30
schwarz
(5021)

A3 CF 30
schwarz
(3082)

22.000

240

15

50

PA ICF 40
schwarz
(5270)

PA CF 40
schwarz
(3639)

30.000

260

15

55
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