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Gegrundet in 2001

ca. 100 mehrheitlich
wiss. Angestellte

3500 m2 Laborflache
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Polymer

Compoundieren

leitfahige Fullstoffe

Polymer l Entgasungseinheiten
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elektrisch leitfahige Fullstoffe
Polymer l Entgasungseinheiten

| I

Plastifizieren Férdern, Dispergieren, Druckaufbau
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General Properties |Test Standard Unit “Walue
Colour | # hlack
Size of compound | mm 2-5 ;
Physical Properties
Bulk density | Din 66137 aler® 1.89
Mechanical Properties >
Flexural modulus (23°C/73.4°F) | DINENISO 178 GPa 18
Flexural strength (23°Ci73.4°F) | DINENISO 178 MPa [ag:]
Thermal Properties
Specific heat capacity | DIM EM IS0 22007-4 K 0.9 ;
o et mrtimm mmma meemin -
Thermal difusiity General Properties | Test Standard Unit value
Thermal conductivity oo T l Dok
Size of compaund | mm 25
Electrical Properties
=———————————— Physical Properties »
2
2 Wi contact force, thro =l density [DineB137 siem® 177 ”
Linstructured, suriace treated |
wolume resistivity Mechanical Properties
Area-spacilc resistance Charpy notched impact strength (D°C/2°F & 23°CA34°F) | DINEN IS0179 ki 168
= Bl inlertation hardness DIN EN 150 2038 MPa 168.3
Yolume conductivity Flexural modulus (23°C/73.4°F) DIN EN 10178 GPa 156 [
Bulk conductivity Flexural strength (23°C/73.4F ) DIN EN 150178 MPa 47 g
Structured assembled bipaiar Thamal Propettiss
Area-specific resistance Wicat-softening temperature DIM EN 1S0 306 CIoF 15143038
walume conductivity Coetfisiert of linear expansion lengthwvays | DIN 53752 1KM0° 198
crossways | DIN 53752 1140 122
- Specific heat capacit DIN EN IS0 22007-4 | Ji(g'K, 09
Accelerated aging of hipola TS::%:d:n;::? v . LR ’

[T Displaved valies show] The 08 Tasrmal e General Properties ‘Tesi Standard Unit Value
ancelerated aging of the examit Colour ‘ P black
Devialian in weight Size of compound ‘ mm <0.5
Deviation in thickness Eloctica Properties ‘

2 Miram?® contact force, throu
Ensinger&. g/cm3 1.97

GPa 18.51
MPa 55.8

TECACOMP FPFS HTE 3985V - Compounds

Chamische Borsichnusg Hzupimark male Zislindaxirioe

PRS [Polyphapisnaufid) + hishay aledoirig e ListBnigh sl + Hagapressin Biniamistion in

Farbe + hore Warmelst B highed I Eht L C/ °F 200/ 392

il ~ Sacamtomnpinien {r Fad Pl J(g'K) 079

B on

Dichie + Vil mm?/s 10

T g W/mK 16

Fumime

ot

Cmm wich i cer kg Wwrie b nich, mach e

W Ei fua i Hoxn-f Aamomriar mQem?® 259
S/em 38
Slem 139

Mamovmriar
Hesn-Faramesiar L

d4z0e®  O'm (=l olo=k L)

Bulk density\ 1,77 - 1,93 g/cm3
Flexural strength (23 1C/73.4 ) : 47 - 68 MPa
Flexural modulus (23 1C/73.4 ) : 15,6 —
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Drehmoment [Nm]

80

70

60

50

40

30

20

10

Compoundierung
(Thermo,PTW25)

Materialdichte
(Quantachrome,

Ultrapycnometer 1000)

Spritzgiel3en von Probekoérpern
(Haake MiniJetll)

320 1400
B Einspritzdruck
280 1200 P
240 — 4 Dichte
& ’0’ S "= 1000
- = > 200 5 = /
v
. . © S 800 -
160 & =
£ N
4 Drehmoment ] = 600
120 @ 2
w C
B Massetemperatur % g = 400 !
/
AD 200 ——
T T T T T T T T T T T 0 0 T T T T T T T T T T T T T T T
10 20 30 40 50 60 70 80 0 10 20 30 40 50 60 70 80

Fullgrad [Gew.%]

Fullgrad [Gew.%]

2,1

1,8

1,5

1,2

0,9

0,6

0,3

0
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Thermische Kennwerte Mechanische Kennwerte
(Netzsch, LFA Microflash 457) (Instron 5960)

"

Spritzgegossene
Materialproben flir
3-Punkt-Biegetest

Warmeleitfahigkeit [W/mK],

35 2,1 14 90
9 A
30 ' 1,8 — 12 A A 2 - 80
> o0 K

— I\. f 2o < \\/ 70
o = H r
NE 25 15 = £ " ¢ Biegemodul 5
£ i g - 60
£ A s ¢
= 9 O 12 8 (] M Bruchdehnung &
(3] LI 2 8 L 50
~z I e AV
= srmeleitfahigkeit o) “
;_EB i ® Warmeleitfahig “ 0,9 g E 6 A Biegefestigkeit - 40
E A Temperaturleitfahigkeit g [G) /
5 10 06 o = =0
= M Spezifische Warmeka pazitW = B
o - B - 20
g 5 . 03 5 %
E A [0} oo 2 L
£ _ 2 ko \'\I_\.»\.\. 10
= () om

0 : ) : ’ g : : 0 0 T T T T T T T 0

. 0 %0 7080 0O 10 20 30 40 50 60 70 80
Fullgrad [Gew.%] Fullgrad [Gew.%]

© by ZBT — all rights reserved. Confidential — no passing on to third parties

Biegefestigkeit [MPa]



—W@N

© by ZBT — all rights reserved. Confidential — no passing on to third parties

13



—W@N

B - 7

Thermische Kennwerte
(Netzsch, LFA Microflash 457)

¢ Warmeleitfahigkeit

Temperaturleitfahigkeit

Warmeleitfahigkeit [W/mK],
Temperaturleitfahigkeit [mm?s]

10
M Spezifische Warmekapazitat /

0 10 20 30 40 50 60 70 80
Fullgrad [Gew.%]

Ahnliches Verhalten wie in PA6, max FG 80 Gew%

2,1

1,8

1,5

1,2

0,9

0,6

0,3

0

Spezifische Warmekapazitat [1/gK]

Einfluss der Messtemperatur auf die WLF
25

¢ 10 Gew.%
W30 Gew.%
15 A 50 Gew. %
< 60 Gew.%

' 65 Gew.% M

10 +—%70Gew %

Warmeleitfahigkeit A [W/mK]

* 7 N K —x
B = =] = i
O T T f T ’I- T ? ‘ ’

0 10 20 30 40 50 60 70 80 90 100 110 120
Temperatur T [°C]

Gemittelter prozentuale Abfall der Warmeleit-
fahigkeit Uber die einzelnen Temperaturniveaus
aller Compoundmaterialien betragt 2,48%.
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Materialdichte Spritzgiel3en von Probekoérpern
(Quantachrome,
Ultrapycnometer 1000)

2,0
1,8

1,6

1,4

1,2 A

s d

1,0

Dichte p [g/cm?]

0,8

M Graphit 1in PA6
0,6

¢ Graphit 2in PP
0,4

0,2

0,0

0 110‘2I0I3]€)T4IOISWO'SIOIT(
Fullgrad [Vol.%)]

Dichte PP = 0,9 g/cm3

Dichte PA6 = 1,1 g/cm3

Umrechnung in Vol% notwendig

Einspritzdruck [bar]

(Haake MiniJetll)

Thermische Kennwerte
(Netzsch, LFA Microflash 457)

|

o

1600 40
/
1400 .35
W Graphit 1in PA6 Y4 =é M Graphit 1in PA6
1200 D E 30 4
 Graphit 2 in PP ™ | = # Graphit 2 in PP L/
1000 -t <325
F 47 4 ‘a—)
800 ® 20 %
2. = v /
4 s V4
600 - Zz 15 %
iy E’ N
400 = E 10 e
/I/ e g /""-"/ *
B * 5 A,
200 .f_,.lﬁ — " . o
A ¥
0 ’Y—_-‘— . g . . . . . . . : 0 '_*:F'_—:' T T T T T T T T T T
0 10 20 30 40 50 60 70 - 0 - 30 40 S0 60 70

Fillgrad [Vol.%])

Max. FG PP = 61 Vol.%
Max. FG PA = 58 Vol.%
Fliel3fahigkeit von PP besser

Flllgrad [Vol.%]

Gleiche WLF bei PP erst mit
hoheren FG

Hohere intrinsische WLF von PA6’>

© by ZBT — all rights reserved. Confidential — no passing on to third parties



—W@N

© by ZBT — all rights reserved. Confidential — no passing on to third parties

17



1 y

8GCDHCB8--9

Bruchkante

REM-Aufnahme 2 mm Bruchflach

WET S3400 20.0kV 26.6mm SE 3/7/2013 12:26

WET 53400 20.0kV 9.7mm SE 3/7/2013 11:19

[ I R B R
1.0

1.00mmf| WET 53400 20.0kV 9.7mm SE 37/201311:29
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REM-Aufnahme 2 mm Bruchflache Thermische Kennwerte
(Netzsch, LFA Microflash 457)

35
= 30 . - - =
é M b: Through-plane 1 mm
WET S3400 20.0kV 26 6mm SE 3/7/2013 12:26 Ea 25
< Ac:In-plane 1 mm
T 20
_ # a: Through-plane 2 mm
= A— A — A A
® 15 &
c: I
£ 10
-
3 5
O T T T T T T T T T T T

0 10 20 30 40 50 0 70 80 90 100 110 120
Temperatur T [°C]
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Continuous cost-effective extrusion of highly
filled compounds for large area plates

Extruded plate (with milled structures)
Injection molded plate
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New innovated applications for highly filled thermo

plastic compounds

Heat-Sink, LED-lamps Electric resistance heating

Redox flow battery stack
: ! $" 0, -

Fuel cell stack

Plate heat exchanger
e o
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Zusammenfassung
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Vielen Dank fur Ihre Aufmerksamkeit!
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