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Non-black Fillers
in CR

Test Compound

CR, mercaptan type, medium tendency to crystallize, 100
ML (1+4) 100 °C 481
Stearic acid 1
Filler 100/50/35
Diethylene glycol (DEG), see below 2
Adipate plasticizer? 10
Magnesium oxide3 4
Zinc oxide* 5
Ethylene thiourea, 80 % 1.2
Regarding precipitated silica and the _— .
different types of precipitated silicate E'”er.' itated Sili Logglng.
additional compounds with 2 phr DEG were recipitated stica phr
examined. Precipitated Silicates 50 phr
Carbon Black 50 phr
Curing was carried out in a press at 180 °C. All others 100 phr
The curing time was too + 10 %. ]
Open mill 150 x 300 mm
Please mind! The following figures show Batch 400 cr;n3
trend analysis, which only can be the basis Temperature 50°C
for specific problem solvings. Time of mixing 20 to 25 min
Extruder d =30 mm
L/D=15
Temperature of barrel 70 °C
Temperature of head 110 °C

Applied in this test compound:

1)  Baypren 210®, Bayer

2) Mediaplast NB-4, Kettlitz

3) Maglite DE®, Marine Magnesium Company/C.P. Hall Company
4)  Zinkoxyd aktiv®, Bayer
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INDEX OF COMPOUND COSTS
Base: Whiting = 100 (Germany, 1993)

Operkg Operlitre

o 20 40 60 80 100 120 140

160

Carbon Black M 550 I | I

Precipitated Silica 170 m#g | |

Frecipitated Silica 170 m3g |
+DEG |

SILLITINY 85 T

SILLITIN M 85 |I

SILLITIM £ 86 ||

SILLIKOLLOID P 87 |I

ARTISIL MM |I

AKTISILPF 216 ||

American Hard Clay |

English Hard Clay

French Hard Clay ||

English Soft Clay I

English Calcined Clay I

American Calcined Clay,
amino silane coated

American Talc |

American Talc, |
amino silane coated |

Synthetic Aluminum Silicate |

Synthetic Aluminum Silicate |
+DEG |

Precipitated Calcium Silicate T

Frecipitated Calcium Silicate
+DEG |

Frecipitated Calcium |
Carbhonate, stearate coated |

Whiting
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MOONEY VISCOSITY ML (1+4) at 120 °C,
DIN 53 523, Part 3

Mooney units

80

Carbon Black M 550 |

Precipitated Silica 170 m®g

Frecipitated Silica 170 m&g |
+DEG

SILLITINY 85 |

SILLITIN M 85 |

SILLITIM £ 86 |

SILLKCLLOID P a7 |

AKTISILMM |

AKTISILFF 216 |

American Hard Clay |

English Hard Clay

French Hard Clay |

English Soft Clay |

English Calcined Clay |

American Calcined Clay,
amino silane coated

American Talc |

American Talc,
amino silane coated

Synthetic Aluminum Silicate

Synthetic Aluminum Silicate
+DEG

Precipitated Calcium Silicate |

Precipitated Calcium Silicate
+DEG

Frecipitated Calcium
Carhonate, stearate coated

Whiting
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MOONEY SCORCH t; (ML) at 120 °C,
DIN 53 523 Part4

12

14

Carbon Black M 550

Precipitated Silica 170 m3g

Frecipitated Silica 170 m3g
+DEG

SILLITIN Y 85 |

SILLITIN M 85 |

SILLITIN £ 86 |

SILLIKQLLOID P &7 |

AKTISIL MM |

ARTISILPF 216 |

American Hard Clay |

English Hard Clay |

French Hard Clay |

Enaglish Soft Clay

English Calcined Clay |

American Calcined Clay,
amino silane coated

American Talc |

American Talc,
amina silane coated

Synthetic Aluminum Silicate

Synthetic Aluminum Silicate
+DEG

Precipitated Calcium Silicate

Frecipitated Calcium Silicate
+DEG

Precipitated Calcium |
Carhonate, stearate coated

Wahiting |
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Carbaon Black M 550

Precipitated Silica 170 m3g

Precipitated Silica 170 m3g
+DEG

SILLITIMN % 85

SILLITIN N 85

SILLITIN Z 86

SILUKOLLCID P 87

AKTISIL MM

AKTISILPF 216

American Hard Clay

English Hard Clay

French Hard Clay

English Soft Clay

English Calcined Clay

American Calcined Clay,
amina silane coated

American Talc

American Talc,
amino silane coated

Synthetic Aluminum Silicate

Synthetic Aluminum Silicate
+DEG

Frecipitated Calcium Silicate

Frecipitated Calcium Silicate
+DEG

Frecipitated Calcium
Carbonate, stearate coated

Wiyhiting

EXTRUDABILITY

based on ASTM D 2230-90
Method A, Evaluation of Garvey-Profile

at1 m/min Speed

swelling

edge of 30°

surface

corners

H =~ O
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Carbon Black M 550

Frecipitated Silica 170 m3g

Frecipitated Silica 170 m3g
+DEG

SILUTIMN Y B85

SILUTIN N 85

SILUTIM £ 86

SILLIKQLLOID P 87

ARTISIL MM

AKTISILPF 216

American Hard Clay

English Hard Clay

French Hard Clay

English Soft Clay

English Calcined Clay

American Calcined Clay,
amina silane coated

American Talc

Armerican Talc,
amino silane coated

Synthetic Aluminum Silicate

Synthetic Aluminum Silicate
+DEG

Frecipitated Calcium Silicate

Frecipitated Calcium Silicate
+DEG

Precipitated Calcium
Carbonate, stearate coated

Whiting

TORQUE OF EXTRUDER

1m/min Speed

Nm

80 100 120

140

160

180

200

Page 8




Rotorless Cure Meter, Goéttfert Elastograph

t,, at 180 °C
DIN 53 529-A3

14

16

Carbon Black M 550 |

Precipitated Silica 170 m#g

Frecipitated Silica 170 m&g |
+DEG

SILUTIM Y 85 |

SILUTIN N 85 |

SILUTIMN Z 86 |

SILLUKCLLOID P a7 |

ARTISIL MM |

AKTISILPF 216 |

American Hard Clay |

English Hard Clay

French Hard Clay |

English Soft Clay |

English Calcined Clay |

American Calcined Clay, |
amino silane coated

American Talc |

American Talc,
amino silane coated

Synthetic Aluminum Silicate

Synthetic Aluminum Silicate
+DEG

Frecipitated Calcium Silicate

Precipitated Calcium Silicate
+DEG

Precipitated Calcium
Carbonate, stearate coated

Wyhiting
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Rotorless Cure Meter, Géttfert Elastograph

ratio t;/ty,
nondimensional
0 0,02 0,04 0,06 0,08 0,1 0,12 0,14

Carbon Black N 550 |

Precipitated Silica 170 mag

Precipitated Silica 170 m3(g
+DEG

SILLITIN Y 8BS |

SILLITIN M 85

SILLUTIN £ 86

SILLUKGLLOID P 87

AKTISIL MM |

AKTISILPF 218 |

American Hard Clay |

English Hard Clay |

French Hard Clay |

English Soft Clay |

English Calcined Clay |

American Calcined Clay,
amino silane coated

American Talc |

American Talc, |
amino silane coated

Synthetic Aluminum Silicate |

Synthetic Aluminum Silicate |
+DEG

Precipitated Calcium Silicate |

Precipitated Calcium Silicate
+DEG

Frecipitated Calzium
Carbonate, stearate coated

Whiting
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Carbon Black M 550

Frecipitated Silica 170 m3g

Precipitated Silica 170 m=g
+DEG

SILLITINY 85

SILLITIMN N 85

SILUTIMN Z B6

SILLIKOLLOID P 87

ARTISIL MM

AKTISILPF 216

American Hard Clay

English Hard Clay

French Hard Clay

English Soft Clay

English Calcined Clay

American Calcined Clay,
amino silane coated

American Talc

American Talc,
amino silane coated

Synthetic Aluminum Silicate

Synthetic Aluminum Silicate
+DEG

Precipitated Calcium Silicate

Precipitated Calcium Silicate
+DEG

Precipitated Calcium
Carbonate, stearate coated

Whiting

TENSILE STRENGTH
DIN 53 504-S2

MPa
10 15

20

25
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Carbaon Black M 250

Frecipitated Silica 170 m3ig

Precipitated Silica 170 m3(g
+DEG

SILLTINY 85

SILLITIN N 85

SILLUTIN £ 86

SILLIKOLLOID P 87

ARTISIL MM

ARTISILPF 218

American Hard Clay

English Hard Clay

French Hard Clay

Enaglish Soft Clay

English Calcined Clay

American Calcined Clay,
amino silane coated

American Talc

Armerican Talc,
amino silane coated

Synthetic Aluminum Silicate

Synthetic Aluminum Silicate
+DEG

Precipitated Calcium Silicate

Frecipitated Calcium Silicate
+DEG

Frecipitated Calzium
Carbonate, stearate coated

wWhiting

ELONGATION AT BREAK
DIN 53 504-S2

100 200 300

%

400 500

600

700
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Carbon Black M 550

Precipitated Silica 170 m3g

Frecipitated Silica 170 m3g
+DEG

SILLITIMN Y B5

SILLITIN N 85

SILLITIN £ 86

SILUKOLLCID P 87

ARTISIL MM

ARTISILPF 216

American Hard Clay

English Hard Clay

French Hard Clay

English Soft Clay

Enaglish Calcined Clay

American Calcined Clay,
amina silane coated

American Talc

Armerican Talc,
amino silane coated

Synthetic Aluminum Silicate

Synthetic Aluminum Silicate
+DEG

Frecipitated Calcium Silicate

Precipitated Calcium Silicate
+DEG

Frecipitated Calcium
Carbonate, stearate coated

Whiting

MODULUS
DIN 53 504-S2

OModulus 100 % OModulus 300 %

10

12
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HARDNESS
DIN 53 505-A

Shore A

Carban Black 1 550

Precipitated Silica 170 m3q

Precipitated Silica 170 m30q
+DEG

SILLITIN W B5

SILLITIN N 85

SILLITIM Z 86

SILLIKQLLOID P 87

ARTISIL MM

ARTISILPF 216

American Hard Clay

English Hard Clay

French Hard Clay

English Soft Clay

English Calcined Clay

American Calcined Clay,
amino silane coated

American Talc

Armerican Talc,
amino silane coated

Synthetic Aluminum Silicate

Synthetic Aluminum Silicate
+DEG

Precipitated Calcium Silicate

Precipitated Calcium Silicate
+DEG

Frecipitated Calcium
Carbonate, stearate coated

Wyhiting
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TEAR RESISTANCE
DIN 53 507-A, 500 mm/min

N/mm

Carbaon Black M 250 |

Frecipitated Silica 170 m3g

Precipitated Silica 170 m3g
+DEG

SILLITIN Y 85 |

SILUTIN N 85 |

SILUTIN Z 86 |

SILUKOLLCID P 87 |

ARTISIL MM |

AKTISILPF 216 |

American Hard Clay

English Hard Clay

French Hard Clay

English Soft Clay |

English Calcined Clay |

American Calcined Clay,
amina silane coated

American Talc

Armerican Talc,
amino silane coated

Synthetic Aluminum Silicate

Synthetic Aluminum Silicate
+DEG

Frecipitated Calcium Silicate |

Precipitated Calcium Silicate
+DEG

Precipitated Calcium
Carbonate, stearate coated

Wyhiting
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Carbon Black M 550

Frecipitated Silica 170 m3g

Precipitated Silica 170 m3qg
+DEG

SILLITIN Y 85

SILUTIN N 85

SILLITIN £ 86

SILLIKQLLOID P 87

ARTISIL MM

ARTISILPF 216

American Hard Clay

English Hard Clay

French Hard Clay

English Soft Clay

English Calcined Clay

American Calcined Clay,
amino silane coated

American Talc

Armerican Talc,
amino silane coated

Synthetic Aluminum Silicate

Synthetic Aluminum Silicate
+DEG

Precipitated Calcium Silicate

Frecipitated Calcium Silicate
+DEG

Frecipitated Calcium
Carbonate, stearate coated

Whiting

10

REBOUND ELASTICITY

DIN 53 512

20 30

%

40

50

60

70
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Carban Black I 550

Frecipitated Silica 170 m3g

Frecipitated Silica 170 m3g
+DEG

SILUTIM Y 85

SILUTIN N 85

SILUTIM Z 86

SILLQLLOID P 87

ARTISIL MM

AKTISILPF 216

AmericanHard Clay

English Hard Clay

French Hard Clay

English Soft Clay

English Calcined Clay

American Calcined Clay,
amina silane coated

American Talc

American Talc,
amino silane coated

Synthetic Aluminum Silicate

Synthetic Aluminum Silicate
+DEG

Precipitated Calcium Silicate

Precipitated Calcium Silicate
+DEG

Precipitated Calcium
Carbonate, stearate coated

Wahiting

50

100

ABRASION
DIN 53 516

150

200

250

300

350

400

450
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Carbon Black M 550

Precipitated Silica 170 m3g

Frecipitated Silica 170 m3g
+DEG

SILLITIN Y B5

SILUTIN N 85

SILLITIM £ 86

SILUKOLLOID P 87

AKTISILMM

ARTISILPF 216

American Hard Clay

English Hard Clay

French Hard Clay

English Soft Clay

Enaglish Calcined Clay

American Calcined Clay,
amino silane coated

American Talc

Armerican Talc,
amina silane coated

Synthetic Aluminum Silicate

Synthetic Aluminum Silicate
+DEG

Frecipitated Calcium Silicate

Precipitated Calcium Silicate
+DEG

Precipitated Calcium
Carbonate, stearate coated

Whiting

COMPRESSION SET
DIN 53 517-1

O024h/70°C O72h/70~>C @24h/100°C

%

15 20 25 30 35 40

45

50
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AIR AGEING, 7 d/100 °C
DIN 53 508, 5.3
Change of Tensile Strength

CarbonBlack M 530 |

Precipitated Silica 170 m3(g |

Frecipitated Silica 170 m2g
+DEG

SILUTIM % B85 |

SILLTIN N 85 |

SILLITIN 7 86 |

SILUKOLLOID P 87 |

AKTISIL MM

His

AKTISILPF 218

American Hard Clay |

English Hard Clay |

FrenchHard Clay |

English Soft Clay

English Calcined Clay |

American Calcined Clay,
amino silane coated

American Talc

Armerican Talc,
amino silane coated

Synthetic Aluminum Silicate |

Synthetic Aluminum Silicate
+DEG

Frecipitated Calcium Silicate |

Precipitated Calcium Silicate |

+DEG
Frecipitated Calcium
Carhonate, stearate coated
Whiting |
1 1
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AIR AGEING, 7 d/100 °C
DIN 53 508, 5.3
Change of Elongation at Break

% relative

-100 -90 -80 -70 -60 -50 -40 -30

Carban Black 1 550

Frecipitated Silica 170 m2g

Precipitated Silica 170 m=qg
+DEG

SILLITIMN W 8BS

SILUTIN N 85 |

SILLITIN £ 86 |

SILLUKOLLOID P &7 |

AKTISIL MM |

AKTISILPF 216 |

American Hard Clay |

English Hard Clay |

French Hard Clay |

English Soft Clay |

English Calcined Clay |

American Calcined Clay,
amina silane coated

American Talc

American Talc,
amino silane coated

Synthetic Aluminum Silicate

Synthetic Aluminum Silicate
+DEG

Precipitated Calcium Silicate |

Frecipitated Calcium Silicate
+DEG

Precipitated Calcium
Carbonate, stearate coated

Whiting
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AIR AGEING, 7 d/100 °C
DIN 53 508, 5.3
Change of Hardness

Shore A

0 1 2 3 4 5 6

Carbon Black M 550

Frecipitated Silica 170 m3g

Frecipitated Silica 170 m3g
+DEG

SILLITIMN % 85

SILLITIMN M 85

SILLITIN Z 86

SILLIKOLLOID P 87

AKTISIL MM

AKTISILPF 216

American Hard Clay

English Hard Clay

French Hard Clay

English Soft Clay

English Calcined Clay

American Calcined Clay,
amina silane coated

American Talc

Armerican Talc,
amino silane coated

Synthetic Aluminum Silicate

Synthetic Aluminum Silicate
+DEG

Frecipitated Calcium Silicate

Precipitated Calcium Silicate
+DEG

Precipitated Calcium
Carhonate, stearate coated

Whiting
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RESISTANCETO ASTM OIL 2, 7 d/100 °C
DIN 53 521-A, S2
Change of Weightand Volume

OWeight OVolume

35

40

Carbon Black N 550 | | |

Precipitated Silica 170 m30q l |

Precipitated Silica 170 m3g | | |

+DEG

SILLITIN Y 85 l |

SILUTIN N 85 | | | | |

SILLITIN £ 86 I | | | |

I I I
SILLIKQLLOID P 87 | | | | |

ARTISIL MM I | |

I I I
ARTISILPF 216 l | | |

American Hard Clay |

English Hard Clay | | |I

French Hard Clay I | | ||

I I I
English Soft Clay | | | |

English Calcined Clay |

American Calcined Clay, | | |
amino silane coated |

American Talc I

I I I
American Talc, | | |
amina silane coated |

Synthetic Aluminum Silicate

I
Synthetic Aluminum Silicate | |

+DEG

Frecipitated Calcium Silicate

Frecipitated Calcium Silicate | | |

+DEG

Frecipitated Calcium |

Carbonate, stearate coated

' ' ' | | | |
Whiting |
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Carban Black 1 550

Precipitated Silica 170 m30q

Precipitated Silica 170 m=qg
+DEG

SILLITIN Y 85

SILLITIN N 85

SILUTIM Z 86

SILLIKQLLOID P 87

ARTISIL MM

ARTISILPF 216

American Hard Clay

English Hard Clay

French Hard Clay

English Soft Clay

English Calcined Clay

American Calcined Clay,
amina silane coated

American Talc

Armerican Talc,
amino silane coated

Synthetic Aluminum Silicate

Synthetic Aluminum Silicate
+DEG

Frecipitated Calcium Silicate

Frecipitated Calcium Silicate
+DEG

Precipitated Calcium
Carbonate, stearate coated

Wahiting

RESISTANCE TO ASTM OIL 2, 7 d/100 °C

DIN 53 521-A, S2

Change of Tensile Strength

%

-20 -10 0 10 20 30

40

50

[

o=
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RESISTANCE TO ASTM OIL 2, 7 d/100 °C
DIN 53 521-A, S2
Change of Elongation at Break

% relative

-50 -40 -30 -20 -10 0 10 20 30 40

50

Carhon Black M 530 |

Frecipitated Silica 170 m®g |

Precipitated Silica 170 m&g |
+DEG

SILUTIM v 85

SILLITIN M 85

SILUTIN Z 86

SILLUKCLLDID P 87

ARTISIL MM |

AKTISILPF 216 :|

American Hard Clay

English Hard Clay

0l

French Hard Clay

English Soft Clay

o a m— |

English Calcined Clay

American Calcined Clay,
amino silane coated

-

American Talc |

American Talc,
amino silane coated

Synthetic Aluminum Silicate

Synthetic Aluminum Silicate
+DEG

Precipitated Calcium Silicate |

Precipitated Calcium Silicate
+DEG

0L

Precipitated Calcium
Carbonate, stearate coated

|

Whiting
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RESISTANCETO ASTM OIL 2, 7 d/100 °C
DIN 53 521-A, S2
Change of Hardness

Shore A

-30 -25 -20 -15 -10

Carbon Black M 250 |

Frecipitated Silica 170 m3g

Frecipitated Silica 170 m3g |
+DEG

SILLITINY 85 |

SILUTIMN N 85

SILLITIM £ 86 |

SILLKCLLOID P a7 |

AKTISILMM |

AKTISILPF 216 |

American Hard Clay

English Hard Clay

French Hard Clay |

English Soft Clay |

English Calcined Clay

American Calcined Clay, |
amino silane coated

American Talc |

American Talc,
amino silane coated

Synthetic Aluminum Silicate

Synthetic Aluminum Silicate
+DEG

Precipitated Calcium Silicate

Frecipitated Calcium Silicate
+DEG

Precipitated Calcium
Carbonate, stearate coated

Whiting
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