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AKRO-PLASTIC to Implement Comprehensive Carbon Fibre Concept

m Compiled by Jessy Lu

S

AKRO-PLASTIC GmbH, specialists for over 25
years in innovative, application-orientated plastic
compounds, has developed a complete process
for the manufacture of a weight-saving polyamide
compound reinforced with dry carbon fibre roving.
The development was carried out within a consortium
of companies along the value chain and in partnership
with the compounding line manufacturer FEDDEM
GmbH & Co. KG.
ZRETIRERNNTIZ—EEARB 25 FREELBIF
ERASERNERERER - AR 3L ERREAER

Mg RRS S ERERILE S BRI B T2 -

ERTZ2ZMRZRETRENATEE—EBARER
FTEFEIEE FEDDEM GmbH & CoKG. UG 1EB
At - FEBEBEM L NS AT 3 HARA I R 1

flg -
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AKRO-PLASTIC GmbH, located in Niederzissen,
in the Rhineland-Palatinate region of Germany,
has developed this new product range based on
polyamide 6, polyamide 6.6, PPA and partially
aromatic PA 6.6 (AKROLOY®). Reinforcement of
these polymer types with carbon fibre contents of
between 10 % and 40 % has been achieved. These
materials, such as AKROMID® B ICF 40, a PA-6-
based compound, achieve a tensile modulus of
30,000 MPa and a flexural strength of 320 MPa with
a breaking elongation of 1.8 %. AKROMID® A3
ICF 40, a PA-6.6-based compound, even achieves
33,000 MPa, with a flexural strength of 370 MPa.

ZRZETRENATMREERER - AW %M
BN MNER CKRABELERMEZ6 BRER 6.6
PPA A& 75 & PA6.6 (AKROLOY®) 25 i fix 4
BREMRSY -  ELEERBEBRSYPHNHREZEN

R 10%-40% - BEESHMRD - fl4 AKROMID®



1: Quick Connectors
AKROMID®T1CGM
MKS Kunststoff-Spritzgu3 GmbH
AFT Automotive GmbH

2: Fuel Filter Braket
AKROMID®B3CGM 15/20

Hasenthaler Kunststoffverarbeitung

3: Radiator Grille
AKROLOY®PARA ICF 40

1: BB MKS Kunststoff-SpritzguB GmbH E1 AFT Automotive GmbH

L AKROMID®T1CGM £ ERHEFERA N R ARV RIGIETE
2: 1 Hasenthaler Kunststoffverarbeitung 2L AKROMID®B3CGM 15/20 & ERIPAMIEE 23222
3: # Dr. Schneider Company Group. F§ AKROLOY®PARA ICF 40 £EMZEREROER

BICF 40 2—7 PAG JBRER - HUMEESE
30000MPa + iR E /& 320MPa - EfRBERS

1.8% < AKROMID® A3 ICF 40 8l 2 —1& PA6.6 18
RESER - HAPEEE £ 0/2) 33000MPa - &
seERI]ES 370MPa ©

The objective of this new reinforced product line

is to drastically reduce the weight of high-strength
components. The resultant cost of these products
falls in line with glass-fibre-reinforced compounds
for the first time. Without the presence of any
negative commercial factors preventing substitution,
projects can proceed with assured success. Together
with partners PME Fluidtec and injection moulding
machine manufacturer Engel, AKRO-PLASTIC
demonstrated a production cell for clutch pedals at
the Interplas trade show in Birmingham. The clutch
pedal is made with AKROMID® B3 ICF 15 using a

water injection process. The moulded component is

nearly 10 % lighter than the same component made
using a 30 % glass-fibre-reinforced PA 6, yet it is 25
% stiffer. This significant benefit is perfectly in line
with the latest automotive industry requirements
and is key to ensuring compliance with stringent
regulations regarding fleet fuel consumption taking
effect in 2020.
FSE —ZIREEIETRERRITEEEER /K
BEREASBERKBHENES - MEEXE LD
—RAEWS o DIENIRAIRRBERAAE - FID
o] IR B OB R BN AT B EE R L IR
B BEAIRAETRABEATREAIERIEEN
I - ZRZETRRBR AT EASIEE N PME fluidtec
GmbH( KEEBI A AIE R ) B2 Engel GmbH  ( 5HIAL
ARERER ) A APFERGEBRE# L LUK
g7 H A LAY AKROMID® B3 ICF 15 B == iatk - IE
B mEARAR A 30% IRIBMAEIER PA 6 1AL - 8
WEGRIT 10% - MERIMIRS 25% - BREREKRN
KRELBZAEAEEFNERTEMES - 12
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A [PAB.B)
8 (P4 6
B L [PAfPR)
T (PPA)

AKROMID®

AKROTEK® PE [Polyketone)

PA [PA B.B/PRA)

AKROLOY® BARA (PA MXDE)

ICF [carbon fibre reinforced) 10-40 %

ICF (carbon fibre reinforced] 10-40 %

CiaM (carbon fibre/
glass fibre reinforced)

ICF (carbon fibre reinforced) 10-40 %

CGM [carbon fibre/
glass fibre reinforced)

PRECITE®

P {PET)

Table 1 AKROMID®ICF Product Porfirio
%= 1 AKROMID® ICF Em#&

fe e FRETI 2020 FAEMAIRFESEBERIRE -
IERIFATTRIRE SR -

=

Please see the title photo for a geometry cross
section of a clutch pedal showing uniformly
distributed wall thickness.

BoSRERNETERENIGNMARRE (B )

The fact that a clutch pedal can be manufactured

in such a sensitive process as the water injection
process is testimony to the high quality of this newly
created product line. The compounder sees great
demand for this new series. “In addition to pedals
and pedal mounts, we can quickly and easily reduce
the weight of a number of large components
currently made from glass-fibre-reinforced
polyamide without losing sight of cost,” explains
Thilo Stier, Head of Sales & Innovation at AKRO-
PLASTIC. Components such as centre consoles,

activated charcoal filters and control unit brackets

G CAEMoldingMagazine « CMM-V028-(2019/65)

ICF (carbon fibre reinforced] 10-40 %

could also benefit from further advantages of
carbon fibre such as: electrical shielding, favourable
thermal conductivity and low thermal expansion
coefficients.

EELUKE S E A B SR NI BB R EE RN L
ARPTEENBSRENRER rE—2Ea8NE
ENEERE EZRNBETIRBNATER 75—
ZHFEMAIRIH - 2R T RERQATWITHE
BRIFARE Thilo Stier WNUCAREE" BR 1 %5 B P A 22 A1
B E EZR A IR E SN - Bt ol DURIER T EE S i
MR LUK IR R ERE R AR BB RVESE - T
AEREXZHE"

HinZFc P - WORBSe <22 - ZEhlmH
ZREFERB/IRABAENBRIERUE - LEEIFHE
AMARENRFRGEMTBSEMEE -

Top performance for high-performance
= HEREM I B R RIR

We are familiar with carbon-fibre reinforced

materials

materials, often called CFK, from more exotic



AKROMID® A3

ICF 15 hiack
(5068
doaim. cend. daiim sond
Tiriilg Sl B0 TYT WPa 12,00 7400 ¥ 7,300
Teralle wrengih 150 537-5/2 kiPa 1 1 =1 130
Ehrigation ol Lwak, 150 537478 | i 5 i
[ L7341 wiemt 13 136

s N LEwng ca 128

Table 2 Comparison of AKROMID®ICF vs. AKROMID®GF

%< 2 AKROMID®ICF £ AKROMID®GF ¥t

applications such as the construction of racing cars,
aircraft or sports appliances. Price plays a minor
role in these cases as its light-weight properties
are the most important factor in the selection of
material. AKRO-PLASTIC would now like to also
make these properties accessible to other industrial
segments at an economic price point.
BB AR R AR - Mg CFK - B ol LUE
REEMENNRRNOEE - NMBNERE - M=
BBt - MRERRNEBEELERANRRNERE

EHENTIFRERNAER  AAKEENEUETZ
FHEEIFNZESEY - IULZRETREEN QTR
EREEERHEEM TENE ARSI UERR
BLEMBLLEENMR -

Lig htweight without compromises

BEZBVEEE
AKRO-PLASTIC offers carbon-fibre reinforcement

of between 10 % and 40 % for all standard
thermoplastic polyamides, whereby even special
settings such as mixing with other reinforcement

materials are also possible (see table 1).
ZRZETRERATIREZIEAEEBENEEMLE

AKROMID® A3

AKROMID® A3 AKROLOY®™ PA AKROLOY® PA

ICF 30 biack GF 60 black ICF 30 black GF 60 black
15028 (1432} {5hER) [#:20 ]

dam sorgd dam gend. dam. el dm. end
1,00 5 o LR ] %800 25,0 o 1,000 a0 mm

ki | 170 i 150 1) 1] 5 [ 245

| 35 LS 15 5 [
3 | Lan 1
mu =

FEAH S BIEAMEER 10% 2 40% IR HE =
SRS - (R 1)

===k R

If you compare the mechanical properties of the
carbon-fibre reinforced polyamides with those
of conventional glass-fibre compounds, you can
easily see that similar properties can be achieved
with a significantly reduced level of reinforcement
using carbon-fibre reinforcement. As a result,
components with a much lighter inherent weight
can be manufactured without any compromises in
terms of the technical properties (see table 2).
YNERECER B A 48 = [E BE B 4t I 48 5 FE BERV IR LA
M RO S i 3R e 5 RN DI DUBR
REEMREESEREIER - BHIE - ISR
ANIEEECROM M - BAIAREZE Y B R R A
BE - (% 2)

After the successful market launch of its carbon-

fibre reinforced polyamide compounds, AKROP-
LASTIC has now also developed other materials
based on polyketone (AKROTEK® |CF) and PBT
(PRECITE® ICF). These polymers also demonstrate
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PRECITE® P2

ICF 20 GF 40

16347} 15343

Teralle wrengih 50 51T 47 kiPa 153 170
Ehrigation ol Lewak, B0 5143 ] L] 15
[ 153 1151 whom® 137 15

Wpight Lavings 4%

Table 3 AKROTEK® PK ICF and PRECITE®ICF
%< 3 AKROTEK® PK ICF 2 PRECITE®ICF

the sophisticated properties of carbon fibre, like the
polyamides (see table 3).
ERINMBIREESERETHEEM SR - RETR
BRI NS FEER 35 1 polyketone (AKROTEK®ICF)
B3 PBT (PRECITE® ICF) ROBRAEIZIRARLS - BLEBER
M E S RBTRIE T RREE S EENERY
e (3R 3)

In fuel-carrying components, a minimum level of
electrical conductivity is required for safety reasons.
Quick connectors (figure 1), which aft Automotive
GmbH in Greven builds into static dissipative fuel
systems, are manufactured by MKS Kunststoff-
SpritzguB GmbH from the high-temperature
material AKROMID® T1 CGM 15/10 S1 (6431).
The materials is an impact-modified glass and
carbon fibre-reinforced PPA, which in addition
to the electrostatic discharge also has mechanical
properties allowing the complex latching functions
and the assembly of the quick connector.
ERHSBWHNSBHESR  ERZERRFEEUEE
A9 - 5 Greven 9 AFT Automotive GmbH Fit
HERARBEERPARGNRIGEE (B 1) - 2
FH MKS Kunststoff-SpritzguB GmbH {5 A &84 1

@ CAEMoldingMagazine « CMM-V028-(2019/65)

PRECITE® P3

AKROTEK® AKROTEK® AKROTEK™ AKROTEK®
PE-VMICF15 PEVMGF30 PEKVMICF30 PK-VM GF 60
eomay [4706) {=03p 4923}

AKROMID® T1 CGM 15/10 ST IR LM AL - &2 i 7 [E)
R DOR M AN 808 - M@ RM PPA (BIRE
BE) Btk - BEEFEBRINEMSHEM LR - U
FaREEBAFTEERNEMBEMREEEEX -

A similar requirements profile is fulfilled by the
fuel filter bracket very cheaply manufactured
by Hasenthaler Kunststoffverarbeitung from
AKROMID® B3 CGM 15/20 1 black (5489). This
has also allowed Mann + Hummel to verify the
price-performance ratio of the material following
comprehensive testing. The balanced ratio of glass
fibre and carbon fibre reinforcement also allows
precise manufacturing with the strictest tolerances.

(Figure 2).

Most components made from ICF compounds
use the extreme stiffness of the material at low
filler levels. As such, Grammer GmbH successfully
replaced a PA66 GF 30 with AKROMID ® A3 ICF 10
(5117) in the centre console for BMW and in doing
so reduced the weight by over 15% with the same
mechanics. Other examples of successful weight

saving are the control panel steering wheel from



Joma-Polytec GmbH and a roof rack manufactured
by JAC Product in Michigan.

F Hasenthaler Kunststoff ver arbeitung &£ H
AKROMID®B3 CGM 15/20 1 & & (5489) &3S AU A
MR AR I mE LI REEK - WWH A EES
HREE - EthEES NEBE AT EZ AR ERE SR
BOMEBED - 357 48 A Bk A 4 H [BIR SR A S (B 1 B A
R T Rm o AR aEBRE A ENEERISEK -
(B 2)

RZEH ICF 411 82 A B 4 R 35 22 56 F AR B
HET A - BlolZEBIM R EEMIMY - tbal -
Grammer GmbH i INiEF AKROMID®A3 ICF 10
(5117) & 7 PA6E GF 30 REIEHE F BMW) A
BREEG - WEAREEMMEEENIER FHESE
15% Lk - #1 Joma-Polytec GmbH #2458 932 I E
77 E 88 57 28 A Michigan 89 JAC Product #iERIEE
JBI TR 2R SRR INEHB -

The control panel steering wheel bracket from
AKROMID® A3 ICF 20 (5102) carries all the control
elements of the steering wheel and must position
the components with minimal vibration and with
precision. Here, a polyamide 66 GF 50 was replaced
saving significantly more than 20% in weight. With
the roof rack manufactured from the crabon-fibre-
reinforced PA/PP blend AKROMID B3 ICF 15 1L, the
maximum weight reduction was achieved with the

addition of the AF-Complex TM propellant.

The component weight was reduced compared to

the glass-fibre-reinforced polyamide 6 by around

600 g to under 1 kg and meets all the requirements
in dimensional accuracy and mechanical load. The
black color, which is inherent to all carbon-fibre
compounds, could be considered a limitation, but is
a welcome side-effect for many applications.

FH AKROMID®A3 ICF 20 ( 5102 ) %2 Ak A9 12 &l E AR
HRBXREHZELOBNMABZESTTH - WALE
NIRBIN R SIBEEMTH - £ AKROMID®A3
ICF 20 ( 5102 ) &1 PA66 GF 50 %8 - EEEERK
20% A E - BBIETTE MR AR PA/PP B
HEY AKROMID B3 ICF 15 1 L &A% - BB 00 AF-
Complex TM (B2 B RHIEIR 7 &AM E - BfE
PRI #4898 PAG UM KRIARED - BEERD 1
#600g 2 kg - W B w e R~ 5 4 # & 89 P
BEX - BBEESMARKEEESHRNERES -
SO BEE A B FRIRT - (B EARGRE SR
EFIREERES -

Engine covers in cars are almost always black
because most plastics discolor significantly
within hours under the conditions in the engine
compartment. The high temperatures, the
unavoidable contact with aggressive media and the
necessity to be able to disassemble and reassemble
parts in the engine compartment make it necessary

to use robust materials.

The polymer of choice is polyamide. Today, mineral
or glass-fibre mineral reinforced polyamides are
often used. These materials are easy to process and
meet the mechanical requirements, but the surface

quality of these components are not easy to control.
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The high demands of designers are not always met.
Carbon-fibre reinforced materials are an excellent
alternative here, because the mechanical properties
demanded can easily be met with a 10% filler
content. A positive side-effect is a significant weight
reduction of around 20% with a significantly more

homogeneous surface quality.

HERSIZZANSBFRY - AZHSIZESENERE
FNSAESAELE - TLURERSIZESEETH

BREMN - SIERFHLAENSE - BATE %
thEEER RN E - EEME M RBESI IR EI A
EMEE  BERFRELREHAEREBMRIK
RISZEH - MEEPORSYMESREE - By -
RS ERNZARYIET IR RY TR IR B R
f2 - BLEARI SR T Im e R EEK - (BRR

SEMNEREESEAZES - BEEENERE
EASEK - ILRS AR ISR R E —EREINER
- RE 10% R IE 7T = E 00 o) IR m e TR 8Y

WWIERE - MBS - EMNEEMUER - JBEERED
20% - HmFEEBSMHRBEMIETS -

Even the most sophisticated visible components can
be manufactured. Radiator grilles, which are almost
the same in all cars, typically have horizontal blades,

which must be highly rigid due to their function.

The components are also in the direct field of vision
of the car passengers and should therefore fit
into the dashboard design, particularly in terms of
quality. Accordingly, the requirements for surface
quality of the plastic parts are high, especially where
an additional lacquering step is to be avoided.

With AKROLOY® PARA ICF 40 black (6128), a very

a CAEMoldingMagazine « CMM-V028-(2019/65)

stiff material (e-module approx. 40 GPa), the Dr
Schneider Group from Kronach-Neuses was not
only able to meet the purely technical requirements,
but also manufacture blades with excellent surface
quality (figure 3). These radiator grilles are used in
the current BMW 7 series.

B A ISR RO R RL M R Z O] U R RS R BN
SNERERH - ERRLEOE R EMABAREREFHEE -
BEEAKFER BARENSEEXR ERNEER
Al SBEHHENESERSERENEESR
HHENRN - WEATSEERRAEKR  TEHEZEES
HE - B HEREHRINRBEEERRS - LH
BHEEAYEMNEZRBNE R - EHEBSHIEN
AKROLOY®PARA ICF 40 & (6128 ) M (1BEK
BEX 40 GPa) - Kronach-Neuses 89 Dr.Schneider
Group £ERLEOZER AMESESmERMTEK - M
BEXHEEEE (B 3) - EMESELLEANER
o] IRk N4 BMW B 7 ZR5IPRERA -

AKRO-PLASTIC's Background
FARLZRNZETEENAT

AKRO-PLASTIC's history stretches back more than
30 years. In this time, we have accrued a wealth of
knowledge and experience in the field of plastic
compounding. We have been operating under our
own brand name within the Feddersen Group since
1998. Since then, we have experienced constant
growth. We produce over 180,000 tonnes of plastic
compounds annually and specialize in developing
upgrading standards and plastic technologies which
can offer the solutions for any specific industry and

application.



Our production sites are located in Germany, China

and Brazil, and we work within an international
network that can offer services ranging from
development to logistics. In response to rapidly
changing market requirements, we use globally
Standardized Compounding and Extrusion
Technology (ICX®),which we developed with our

sister company FEDDEM.

ZRZETRENATINRIUESSHBB 30 FHE
£ - HMEESERNFARRE T EEWHENH N

KEp - B1998 FEKMMARBEER - WUEA
mAREMF - HEFBTEFUR - HRRMSTAE
818 BRIV ERE - P EPIDTRAR T AR E B R
o - ESRFBETEMBRRT IR -

FMEEEM D HRERE - PREHEEH ; MERME
AEMERENEFRE ol DURHRILEARZEY
M ESTEERT - & 7 ABREZENTHIHFEK
HPERAEEEANILL K AT (FEDEM) G1FFERAE
PRARZE(LR R L0 (ICX®) -

BERA  Jessy Lu

Email : jessylu@kdf-asia.com m

Contacts of AKRO-PLASTIC

Germany

AKRO-PLASTIC GmbH

Member of the Feddersen Group
Thilo Stier

Sales Director & Innovation Manager
thilo.stier@akro-plastic.com

China

AKRO Engineering Plastics (Suzhou) Co. Ltd.

Member of the Feddersen Group
Linda Xu

Sales Director
lindaxu@kdf.com.cn

Southeast Asia

K. D. Feddersen Singapore Pte Ltd.
Sunny Chen

Sales Director
sunny.chen@kdf-asia.com

L ]
4""

Think Value

Think F‘Ulyamlde
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(US50.3 billion)

i U-THAPAQ INTERNATIOMAL
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200,000 million baht " 200,000 million baht
(US55.7 billion) 3 (US55.7 billion)

<

NEW CITIES /HOSPITALS
400,000 million baht
{US511.5 billion)

LAEM CHABAMNG PORT
88,000 million baht
(USS2.5 billion)

INDUSTRY
500,000 million baht
(UsS14 billion)

MOTORWAY
35,500 million baht HIGH-SPEED TRAIN
DUAL-TRACK RAILWAY

158,000 million baht
64,300 million baht (US$4.5 billion)
it 207 USS1.8 billion)

{US$1 billion)
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Worldwide usage of MIM feedstock and powders

Material Feedstock (tons) Powder [tons)
Stainless steel 10,000 9,000
Fe-based 6,700 6,030
Other 2,200 1,980
Tungsten 600 570
Titanium 275 220
Copper 430 390
Total 20,206 18,190
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Taiwan Automation Intelligence and Robot Show 2019
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