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Status Quo ﬁ

Aim of the investigation:

Representation of the performance of Neuburg Siliceous Earth grades compared to competitors in a peroxide-cured
EPDM formulation for extrusion applications.

The components of the formulation have been adapted to the latest specifications regarding raw materials and the
accelerator system.

A hardness of approx. 70 Shore A was targeted.
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Experimental 6

« Formulation

- Formulation for the determination of the results after vulcanization and after aging

- Formulation for extrusion

* Fillers
= Neuburg Siliceous Earth (NSE)

- Competitors

« Compounding and vulcanization

 Test standards - overview
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Experimental

Formulation for the determination of the results after vulcanization 6

and after aging

Vistalon 7700

Zinkoxyd activ

Edenor C18 98-100 GW

Fillers

DEG

Process Oil P 460
Kezadol GR

TAC GR 70

Perkadox 14-40B-pd-s

Ethylene propylene diene rubber 100

ML 1+8 (125 °C): 115 MU

Zinc oxide active 5

Stearic acid 2

Please see slides ,Fillers* 300/ nga}bllgo /90
Diethylene glycol \c/)a/rig l/)lg
Paraffinic mineral oil, plasticizer 70
Calcium oxide, desiccant 10
Triallyl-cyanurate, 70 %, coagent 2.14
Di(tert-butylperoxyisopropyl)benzene, 40 %, peroxide 8
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Experimental

Formulation for extrusion: 6

— Extrusion was carried out without coactivator and cross linker.
In addition, 2 phr of the processing aid Aflux 42 were added

- Ethylene propylene diene rubber
Vistalon 7700 ML 148 (125 °C): 115 MU 100

Zinkoxyd active Zinc oxide active 5
Edenor C18 98-100 GW Stearic acid 2
: . . . variable
Fillers Please see slides ,Fillers 300/ 180 / 150 / 90
: variable
DEG Diethylene glycol 0/2/5
Process Oil P 460 Paraffinic mineral oil, plasticizer 70
Kezadol GR Calcium oxide, moisture binder 10
Aflux 42 Processing aids 2
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Experimental

Fillers — Neuburg Siliceous Earth (NSE)

Basic material | Calcination | Functionalization phr (Filler) phr (DEG)

phr (Filler) phr (DEG)

Aktisil PF 777 Sillitin Z 86 300 0

Silfit Z 91 Sillitin Z 86 v - 300 0
sillitin V 85 .
é S silfit z 91 v Amino 300 0
@ Sillitin v 88 ﬂ Sillitin Z 86 - Amino 300 0
. S ﬁ Aktisil PF 216 silitin Z 86 . Tetrasulfane 300 0
o B Vinyl
Aktisil VM 56 Sillitin Z 86 - 300 0
é Sillitin N 85
o . Vinyl
Aktisil VM 56/89 Sillitin Z 89 - 300 0
6 sillitin Z 86
E Aktisil MAM-R Sillitin V 85 - Methacrylic 300 0
O Sillitin Z 89 .
6 Aktisil MAM sillitin Vv 88 ; Methacrylic 300 0
Sillikolloid P 87 @ Sillitin V 90 - Methacrylic 300 0
 — *Internal product quality
o E55

*Sillitin N 82 will be replaced by Sillitin N 75
7
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Experimental

Fillers — Competitors

e

Carbon black N 550

Precipitated silica 180
m2/g

Precipitated aluminum
silicate

Precipitated calcium
silicate

French Hard Clay

English Hard Clay

English Clay

English Soft Clay

Filler category

Carbon black N 550

Precipitated silica
180 m3/g

Precipitated
aluminum silicate

Precipitated calcium
silicate

Hard Clay

Hard Clay

Clay

Soft Clay

Calcination

Functionalization

phr (Filler)

150

90

150

180

300

300

300

300

phr (DEG)
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Experimental

Fillers — Competitors 6@

Calcination Functionalization phr (Filler) phr (DEG)
English calcined Clay v - 300 0
American calcined Clay v - 300 0
American calcined Clay, V]
vinyl functionalized (T) v b 300 0
American calcined Clay, N Amino 300 0
amino functionalized
American calcined Clay, Vi
vinyl functionalized (B) v y 300 0
Whiting - - 300 0
BT . . - Stearic acid 300 0
stearate functionalized
American Talc - - 300 0
American coated Talc, i Amino 300 0

amino functionalized
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Experimental 6

Compounding and vulcanization 6@

Compounding

Batch weight approx. 1000 g The curing was carried out in a press at 180 °C
Mill temperature 50 °C Time 5 min. or ty+ 10 %
Mixing time approx. 15 min.
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Experimental

Test standards — overview

Mooney Viscosity ML 1+4 (100 °C)
Mooney Scorch ML +5 (120 °C)
Cure characteristics

Tensile test

Compression set

Hardness

Rebound elasticity

Tear resistance - Trousers specimen
Resistance to liquid media

Resistance to air

Standard

DIN ISO 289-1

DIN ISO 289-2

DIN 53 529, part 1 — 4

DIN 53 504, S2

DIN ISO 815-1, Type B

DIN ISO 7619-1

DIN 53 512

DIN ISO 34-1, A

DIN ISO 1817

ISO 188, D

11
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\
Results 6

— back to contents

 Garvey Extrusion

» Properties of raw compound
- Mooney Viscosity ML 1+4 (100 °C)
- Mooney Scorch ML +5 (120 °C)
- Rotorless Cure Meter, 180 °C

* Properties of vulcanizate

» Hot air aging 168 h / 100 °C

« Hotairaging 168 h / 125 °C

* Immersion in deionized water 168 h / 95 °C
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Results

Garvey Extrusion 6
Extruder Schwabenthan Polyest 30 R Garvey-die:
Screw diameter [mm] 30 ‘
Process length [mm] 450

Temperature set point

head / Zone 1/ Zone 2 [°Cl] 150/40/40
Feeding strips cold, untreated
30° edge
Assessment
Garvey profile: \l/

anus
---------
--------
--------
--------
--------
---------
-------
----------
---------
--------

e

corners
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Results

Assessment Garvey profile at 2.0 m/min. haul-off speed

according to ASTM D 2230-90

e Images 6
l Garvey-Extrudate 6

- swelling 30° edge . swelling 30° edge surface corners
Neuburg Siliceous Earth o 5 53 4 0 Competitors 0 1 2 3 a4 o 1 2 3 4
01 2 3 4 01 2 3 4 0O 1 2 3 4
Sillitin V 85 I [ Carbon black N 550 K] [ |
Sillitin V 88 D I Pptd silica 180 m2/g [ I I [ ]
ili 2 S —
Sillitin N 82  EE—— Pptd. silica 180 m/g (5 phr DEG) | | —
o Pptd. aluminum silicate K | ] [ |
Sillitin N 85 I [ . .
Pptd. aluminum silicate (2 phr DEG) = | 1 [ |
Sillitin 2 86 E— Pptd. calcium silicate  HEEE——— | [ ]
Sillitin Z 89 I Pptd. calcium silicate (2 phr DEG) I I I —
Sillikolloid P 87 I | French Hard Clay (5 phr DEG) I | 1 |
Sillikolloid P 87 (2 phr DEG) Hs Engl. Hard Clay (5 phr DEG) ~ E—— ' ]
Siliit 7 91 Engl. Clay (2 phr DEG) I | [ -
N Engl. Soft Clay I | [ ]
[ I

AKLfit AM Engl. Soft Clay (2 phr DEG) I | [ [ |
Aktisil AM - I — Engl. calcined Clay H——— ! |
Aktisil PF 216 IS Americ. calcined Clay I [ |
Aktisil VM 56 I Americ. calcined Clay, vinyl functio. (T) [ |
Aktisil MAM-R S Americ. calcined Clay, vinyl functlo' .(B) [ |
o Whiting I | [ ]
Aktisil MAM Whiting, stearate functio. NN | [ ]
Aktisil PF 777 ] Americ. coated Talc, amino functio. IR | 1 [ |
15 Note: Sillitin N 82 will be replaced by Sillitin N 75



Results

Extruder torque at 2.0 m/min. in Nm

Neuburg Siliceous Earth 0 50 100 150

Sillitin V 85
Sillitin V 88
Sillitin N 82
Sillitin N 85
Sillitin Z 86
Sillitin Z 89
Sillikolloid P 87
Sillikolloid P 87 (2 phr DEG)
Silfit Z 91
Aktifit AM
Aktisil AM
Aktisil PF 216

I | 40
I | 35
K
I | 35
I | 40
I | 40
I | /5
. | 45
I | /5
I | /5
I | 30
K

200 Competitors 0 50 100

Carbon black N 550
Pptd. silica 180 m3/g
Pptd. silica 180 m?/g (5 phr DEG)

Pptd. aluminum silicate .  ——————————— | (0
Pptd. aluminum silicate (2 phr DEG) mee-—-—— |50
Pptd. calcium silicate = — ] 45
Pptd. calcium silicate (2 phr DEG) mee—-—-——— /45

French Hard Clay (5 phr DEG) m—— |15

Engl. Hard Clay (5 phr DEG) me—— | 30
Engl. Clay (2 phr DEG) m— |20

Engl. Soft Clay m——— 110
Engl. Soft Clay (2 phr DEG) m—— 110

Engl. calcined Clay m-———s— |40

Americ. calcined Clay - —————— | 30

Aktisil VM 56 m—— 1 /0 Americ. calcined Clay, vinyl functio. (T) - — —————— 25
Aktisil VM 56/89 m— 140 Americ. calcined Clay, amino functio.  — ———————— ] ?(
. Americ. calcined Clay, vinyl functio. (B) m——-————— 1?0
Aktisil MAM-R I 105 .
Whltlng I 10
Aktisil MAM 125 Whiting, stearate functio. T ——— ](05
Aktisil Q I |20 Americ. Talc — s 100
Aktisil PF 777 e 1 30 Americ. coated Talc, amino functio. T E—— 110
16 Note: Sillitin N 82 will be replaced by Sillitin N 75 M



Results

Max. Extrusion speed with Garvey profile 4444 6
Haul-off speed in m/min. 6

Neuburg Siliceous Earth 0 5 10 15 Competitors 0 5 10 15
Sillitin V 85 Already at 2 m/min. no 4444 assessment reached Carbon black N 550 13

Sillitin V 88  Already at 2 m/min. no 4444 assessment reached Pptd- silica 180 mZ/g Already at 2 m/min. no 4444 assessment reached
Pptd. silica 180 m3/g (5 phr DEG)  Already at 2 m/min. no 4444 assessment reached
Pptd. aluminum Silicate Already at 2 m/min. no 4444 assessment reached

Pptd. aluminum silicate (2 phr DEG)  Already at 2 m/min. no 4444 assessment reached

Sillitin N 82  Already at 2 m/min. no 4444 assessment reached

Sillitin N 85  Already at 2 m/min. no 4444 assessment reached

Sillitin Z86 e 20 Pptd. calcium silicate  Already at 2 m/min. no 4444 assessment reached

Sillitin Z 89 N——— / 5 Pptd. calcium silicate (2 phr DEG)  Already at 2 m/min. no 4444 assessment reached

Sillikolloid P 87  Already at 2 m/min. no 4444 assessment reached French Hard Clay (5 phr DEG)  Already at 2 m/min. no 4444 assessment reached

Sillikolloid P 87 (2 phr DEG) 40 Engl. Hard Clay (5 phr DEG)  Already at 2 m/min. no 4444 assessment reached

Engl. Clay (2 phr DEG) Already at 2 m/min. no 4444 assessment reached

Silfit Z91 I 5 5
Engl. Soft Clay  Already at 2 m/min. no 4444 assessment reached

-
Aktifit AM 10 Engl_ Soft Clay (2 phr DEG) Already at 2 m/min. no 4444 assessment reached

Aktisil AV~ 3,0 Engl. calcined Clay e 3 0
Aktisil PF 216 s 6 0 Americ. calcined Clay m— 4 0
Aktisil VM 56 n—— / 5 Americ. calcined Clay, vinyl functio. (T) m—— ——— 4 5

Americ. calcined Clay, amino functio. S  — 5 5
Americ. calcined Clay, vinyl functio. (B) = 2 5
Whiting Already at 2 m/min. no 4444 assessment reached

Aktisil VM 56/89 S / 0
Aktisii MAM-R e 3 5

Aktisil MAM 3,0 Whiting, stearate functio. Already at 2 m/min. no 4444 assessment reached

Aktisil Q I / 5 Americ. Talc  Already at 2 m/min. no 4444 assessment reached
Aktisil PF 777 S / 5 Americ. coated Talc, amino functio.  Already at 2 m/min. no 4444 assessment reached

* higher speed possible

17 Note: Sillitin N 82 will be replaced by Sillitin N 75 “m
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Results

7

Max. Extrusion speed with Garvey profile 4444
Extruder torque in Nm

Neuburg Siliceous Earth 0 100 200 300 Competitors 0 100 200 300
Sillitin V 85 Already at 2 m/min. no 4444 assessment reached Carbon black N 550 me————————— (00

Pptd. silica 180 m3/g

Already at 2 m/min. no 4444 assessment reached

Sillitin V 88  Already at 2 m/min. no 4444 assessment reached
Sillitin N 82 Already at 2 m/min. no 4444 assessment reached Pptd' silica 180 m2/g (5 phr DEG) Already at 2 m/min. no 4444 assessment reached
o Pptd. aluminum silicate  Aiready at 2 m/min. no 4444 assessment reached
Sillitin N 85 Already at 2 m/min. no 4444 assessment reached Pptd. aluminum silicate (2 phr DEG)  Already at 2 m/min. no 4444 assessment reached
Sillitin Z 86 M 140 Pptd. calcium silicate  Arready at 2 m/min. no 4444 assessment reached
Sillitin Z 89 N 60 Pptd. calcium silicate (2 phr DEG)  Already at 2 m/min. no 4444 assessment reached
Sillikolloid P 87  Already at 2 m/min. no 4444 assessment reached French Hard Clay (5 phr DEG) Already at 2 m/min. no 4444 assessment reached
Sillikolloid P 87 (2 phr DEG) m—— 1 G5 Engl. Hard Clay (5 phr DEG)  Already at 2 m/min. no 4444 assessment reached

Silfit Z 91

I 170

Engl. Clay (2 phr DEG)
Engl. Soft Clay

Already at 2 m/min. no 4444 assessment reached

Already at 2 m/min. no 4444 assessment reached

AKIfit AM - I —————— 190 Engl. Soft Clay (2 phr DEG)  Already at 2 m/min. no 4444 assessment reached
Aktisil AV EE—— 150 Engl. calcined Clay m— —1/0
Aktisil PF 216 s 165 Americ. calcined Clay m——-._——————— ]/45
Aktisil VM 56 s /5 Americ. calcined Clay, vinyl functio. (T) . — — 150
Aktisil VM 56/89 m—— | 0 Americ. calcined Clay, amino functio. . — ———— 150
Aktisil MAM-R 140 Americ. calcined Clay, vinyl functio._ _(B) E—— | 30
Wh|t|ng Already at 2 m/min. no 4444 assessment reached
Aktisil MAM  E—— ] 30 Whiting, stearate functio. Already at 2 m/min. no 4444 assessment reached
Aktisil Q I 150 Americ. Talc  Already at 2 m/min. no 4444 assessment reached
Aktisil PF 777 S | 55 Americ. coated Talc, amino functio.  Already at 2 m/min. no 4444 assessment reached
18 Note: Sillitin N 82 will be replaced by Sillitin N 75 M



Results

\

Summary Garvey extrusion: 6@

Special features of Neuburg Siliceous Earth in peroxide-cured EPDM rubber for extrusion applications (silitin, Aktisil, Silfit, Aktifit)

Neuburg Siliceous Earth has positive characteristics:
Compared to the competitors, twice as many NSE products achieve the 4444-Garvey rating at the same haul-off speed.
Comparable extruder torque with higher haul-off speed with functionalized and/or calcined NSE versus calcined (and functionalized) kaolin.

Garvey rating at 2.0 m/min haul-off speed:
- almost all Neuburg Siliceous Earth grades achieve the full 4444-Garvey profile rating

- average extruder torque is 135 Nm
- lowest extruder torque with 4444-Garvey profile rating achieved Aktisil Q with 120 Nm

Garvey profile at maximum extrusion speed with 4444 rating:

- maximum haul-off speed achieved Aktifit AM with 10 m/min.

- average extruder torque is 155 Nm

- lowest extruder torque with 4444-Garvey profile rating achieved Aktisil MAM with 130 Nm

DEG Addition:
The DEG addition to Sillikolloid P 87 made it possible to achieve a 4444-Garvey profile rating.
The maximum extrusion rate for a 4444 rating could be increased twofold.

19 HOFFMANN
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— back to results

Properties of raw compound

DIN ISO 289-1
DIN ISO 289-2
DIN 53 529, part 1 -4
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Results

Mooney Viscosity ML 1+4 (100 °C) in MU

7

DIN ISO 289-1
Neuburg Siliceous Earth 0 50 100 Competitors 0 50 100 150 200
Sillitin V 85 I SO Carbon black N 550 m—————— S5
Sillitin V 88 m—— 53 Pptd. silica 180 m3/g 174
Sillitin N 82 98 Pptd. silica 180 m?/g .(5 phr .D_EG) I | 03
Pptd. aluminum silicate = —— ———— ] ?(
Sillitin N 85 EEG_—_——— 59 Pptd. aluminum silicate (2 phr DEG) m———— ] ] 1
Sillitin Z 86 T |05 Pptd. calcium silicate ———— ] 10
Sillitin Z 89 N O] Pptd. calcium silicate (2 phr DEG) m——s——— 103
Sillikolloid P 87  m—— 1 11 French Hard Clay (5 phr DEG) m——— 09
Sillikolloid P 87 (2 phr DEG)  n— 109 Engl. Hard Clay (5 phr DEG) - ne—m———95
Silfit 7 91 103 Engl. Clay (2 phr DEG) e G5
Engl. Soft Clay m—— 49
Aktifit AM I ] 01 Engl. Soft Clay (2 phr DEG) e 54
Aktisil AV EEE— O3 Engl. calcined Clay m— 101
Aktisil PF 216 s 06 Americ. calcined Clay m——_—————— 00
Aktisil VM 56 e SS Americ. calcined Clay, vinyl functio. (T) m—————— 73
Aktisil VM 56/89 m— 51 Americ. calcined Clay, amino functio. n ————— O ?
. Americ. calcined Clay, vinyl functio. (B) m— —————— G0
Aktisil MAM-R IS 75 .
Whiting m—— 51
Aktisil MAM - E— 72 Whiting, stearate functio. m—— 42
Aktisil Q ' EEG—————— 73 Americ. Talc m———— 52
Aktisil PF 777 S -0 Americ. coated Talc, amino functio. T 56
21 Note: Sillitin N 82 will be replaced by Sillitin N 75 M



Results

Mooney Scorch ML +5 (120 °C) in min.

DIN ISO 289-2
Neuburg Siliceous Earth 0 20 40 60 80 100 Competitors 0 20 40 60 80 100
Sillitin V 85 m— 24 Carbon black N 550 mmm 9
- )
Sillitin N 82 23 Pptd. silica 180 m3/g .(5 phr .D_EG) I 33
o Pptd. aluminum silicate = 11
Sillitin N 85 28 Pptd. aluminum silicate (2 phr DEG) e 18
Sillitin Z 86 m— 13 Pptd. calcium silicate m—19
Sillitin Z 89 — 20 Pptd. calcium silicate (2 phr DEG) m—— 29O
Sillikolloid P 87 e 16 French Hard Clay (5 phr DEG) m—— 26
Sillikolloid P 87 (2 phr DEG) n— 39 Engl. Hard Clay (5 phr DEG) w14
Engl. Cl 2 phr DEG) -
SilfitZ 91— 41 ngl. Clay (2 phr DEG) 37
Engl. Soft Clay m——— //
.
AKIfIt AM ~ E—— 39 Engl. Soft Clay (2 phr DEG) e— 43
Aktisil A~ mmm— 17 Engl. calcined Clay m— — 5
Aktisil PF 216 . S | Americ. calcined Clay m—.— ———— 55
Aktisil VM 56 e 02 Americ. calcined Clay, vinyl functio. (T) ——— ——————— /0
Aktisil VM 56/89 mmmmm— 21 Americ. calcined Clay, amino functio. T G
. Americ. calcined Clay, vinyl functio. (B) m———————— 5
Aktisii MAM-R I ?5 .
o Whltlng I )
Aktisil MAM  — 25 Whiting, stearate functio. T — ————————— 50
Aktisil Q  EE— 25 Americ. Talc —————— 3/
Aktisil PF 777 S 3) Americ. coated Talc, amino functio. m—— 18
22 Note: Sillitin N 82 will be replaced by Sillitin N 75 M



Results

Rotorless curemeter, 180 °C
Torque minimum in Nm

7

Neuburg Siliceous Earth 0,0 0,2 0,4

Sillitin V 85
Sillitin V 88
Sillitin N 82
Sillitin N 85
Sillitin Z 86
Sillitin Z 89
Sillikolloid P 87
Sillikolloid P 87 (2 phr DEG)
Silfit Z 91
Aktifit AM
Aktisil AM

E— 0,21
I 0,17
EE——— (05
(02
I () 32
I (26
I (0,38
I ( 34
I () 37
E—— (23
E— 0,17

0,6

0,8

1,0

Competitors

Carbon black N 550
Pptd. silica 180 m3/g

Pptd. silica 180 m?/g (5 phr DEG)

Pptd. aluminum silicate

Pptd. aluminum silicate (2 phr DEG)

Pptd. calcium silicate

Pptd. calcium silicate (2 phr DEG)
French Hard Clay (5 phr DEG)

Engl. Hard Clay (5 phr DEG)
Engl. Clay (2 phr DEG)
Engl. Soft Clay

Engl. Soft Clay (2 phr DEG)
Engl. calcined Clay

0,0 0,2 0,4 0,6

m 0 15

I () 53
e () 52
e () 43
e () 36
e () 35
e () 35
e () 38
m— 0,17

mm 0,09

m (0,11

e () 26

0,8 1,0

0,74

Aktisil PF 216 s (0,19 Americ. calcined Clay m— (0 22
Aktisil VM 56 mmm— 0 17 Americ. calcined Clay, vinyl functio. (T) mssm 0,13
Aktisil VM 56/80 0,18 Americ. calcined Clay, amino functio. === 0 16
. Americ. calcined Clay, vinyl functio. (B) s 0 15
Aktisil MAM-R = 0,11 .
Whiting == 0,08
Aktisil MAM i 0,11 Whiting, stearate functio. = 0,05
Aktisil Q mmmm 0,11 Americ. Talc == 0,08
Aktisil PF 777 mmm 0,08 Americ. coated Talc, amino functio. m=m 0,08
23 Note: Sillitin N 82 will be replaced by Sillitin N 75 M



Results

Rotorless curemeter, 180 °C

Cure yield in Nm

7

Neuburg Siliceous Earth 0,0 0,5 1,0

Sillitin V 85
Sillitin V 88
Sillitin N 82
Sillitin N 85
Sillitin Z 86
Sillitin Z 89
Sillikolloid P 87
Sillikolloid P 87 (2 phr DEG)
Silfit Z 91
Aktifit AM
Aktisil AM
Aktisil PF 216
Aktisil VM 56

I (61
I (0 59
I (0,70
I () 75
I () 32
I ) 31
I O O/
I O 04
I () 76
I () 72
I ( 5/
I (0 60
I (55

Competitors

Carbon black N 550

Pptd. silica 180 m3/g

Pptd. silica 180 m?/g (5 phr DEG)
Pptd. aluminum silicate

Pptd. aluminum silicate (2 phr DEG)
Pptd. calcium silicate

Pptd. calcium silicate (2 phr DEG)
French Hard Clay (5 phr DEG)

Engl. Hard Clay (5 phr DEG)

Engl. Clay (2 phr DEG)

Engl. Soft Clay

Engl. Soft Clay (2 phr DEG)

Engl. calcined Clay

Americ. calcined Clay

Americ. calcined Clay, vinyl functio. (T)
Americ. calcined Clay, amino functio.

15 2,0

0,0 0,5 1,0 1,5 2,0

e () 52
Eeess——— | 06
I | 03
IS | 30
I | 53
I | 3/
] /]
() 77
e () 73

e () 55

m— (0,34

e () 50

e () 61

() 57

s () 50

e () 5]

Aktisil VM 56/89 s (59
n Americ. calcined Clay, vinyl functio. (B) == 0 53
Aktisil MAM-R s (0,52 .
o Whiting s (,35
Aktisil MAM  —— 0,53 Whiting, stearate functio. = 0 35
Aktisil Q N (0 59 Americ. Talc m— (0 45
Aktisil PF 777 mmm ( 38 Americ. coated Talc, amino functio. - (0 48
24 Note: Sillitin N 82 will be replaced by Sillitin N 75 M



Results

Rotorless curemeter, 180 °C
Conversion time tgin min.

Neuburg Siliceous Earth 0,0 0,2 0,4

Sillitin V 85
Sillitin V 88
Sillitin N 82
Sillitin N 85
Sillitin Z 86
Sillitin Z 89
Sillikolloid P 87
Sillikolloid P 87 (2 phr DEG)
Silfit Z 91
Aktifit AM
Aktisil AM
Aktisil PF 216
Aktisil VM 56

I (3
I () /
I () 3
(3
I (2
IEE—— () 3
(0
I () 3
I () 4
S () /
I () /
I () 3
I () 4

Competitors

Carbon black N 550

Pptd. silica 180 m3/g

Pptd. silica 180 m?/g (5 phr DEG)
Pptd. aluminum silicate

Pptd. aluminum silicate (2 phr DEG)
Pptd. calcium silicate

Pptd. calcium silicate (2 phr DEG)
French Hard Clay (5 phr DEG)

Engl. Hard Clay (5 phr DEG)

Engl. Clay (2 phr DEG)

Engl. Soft Clay

Engl. Soft Clay (2 phr DEG)

Engl. calcined Clay

Americ. calcined Clay

Americ. calcined Clay, vinyl functio. (T)
Americ. calcined Clay, amino functio.

0,6 0,8 1,0

0,0 0,2 0,4 0,6 0,8

e (3

e ()3

W

() 2

e () 3
e () 4
e () /

() ?

e () 3

e () 3
e () 4
e () /
I () 7
S () 7
I () 7
e () /

1,0

Aktisil VM 56/89 S ( 4 _ . _ :
Aktisil MAM-R 0.3 Americ. calcined Clay, vinyl funct|o._ _(B) E—— () 5
—— Whiting =——— 0 5
Aktisil MAM - —— 0,3 Whiting, stearate functio. — ————— (), 4
Aktisil Q mE——— (3 Americ. Talc ————— () /4
Aktisil PF 777 S () 4 Americ. coated Talc, amino functio. —— O 4
25 Note: Sillitin N 82 will be replaced by Sillitin N 75 M



Results

Rotorless curemeter, 180 °C 6
Conversion time tq,in min. 6
Neuburg Siliceous Earth 0 2 4 6 8 10 Competitors 0 2 4 6 8 10
Sillitin V 85 I S 0 Carbon black N 550 meee—— 3 O
Sillitin V 88  m————— G 1 Pptd. silica 180 mz/g m—— 3 O

Pptd. silica 180 m?/g (5 phr DEG) m————— 3 O
Pptd. aluminum silicate — — — 3 7
Pptd. aluminum silicate (2 phr DEG) m————— 5 (

Sillitin N 82 I /. /
Sillitin N 85 I /[ S

Silliin 286 EEG—— 4,1 Pptd. calcium silicate ——————— /4 O
Sillitin Z 89 N G 0 Pptd. calcium silicate (2 phr DEG) m————— /1
Sillikolloid P 87 mEEEEEE——— / 5 French Hard Clay (5 phr DEG) m—— 5 2
Sillikolloid P 87 (2 phr DEG) nE— = G Engl. Hard Clay (5 phr DEG) 3,8

Engl. Clay (2 phr DEG) m—— 3 S
Engl. Soft Clay m——— / 2
Engl. Soft Clay (2 phr DEG) m——— 5 O

Silfit Z91 I G 0
Aktifit AM I S 5

Aktisil AM 5,7 Engl. calcined Clay m———s—— 5 O
Aktisil PF 216 s G 0 Americ. calcined Clay me—_——— S 4
Aktisil VM 56 HE— S O Americ. calcined Clay, vinyl functio. (T) . — e ——— 5 O

Aktisil VM 56/89  n—— G 0 Americ. calcined Clay, amino functio. mEE — ——————— 5 O

Americ. calcined Clay, vinyl functio. (B) m .—“—“—————— /7
Whiting me—— 5 |

Whiting, stearate functio. T T S 5 7

Aktisil Q I 5 3 Americ. Talc ——— s 5 5
Aktisil PF 777 . G0 Americ. coated Talc, amino functio. T S 5 /

Aktisiil MAM-R IS 5 3
Aktisil MAM I 5 G

26 Note: Sillitin N 82 will be replaced by Sillitin N 75
P / [INTER/AE



Results

Rotorless curemeter, 180 °C
Max. speed of cure in Nm/min.

7

Neuburg Siliceous Earth 0,0 0,5 1,0

Sillitin vV 85 S ( 49
Sillitin V 88 m— 0,46
Sillitin N 82 m— 0 61
Sillitin N 85 m— ( 65
Sillitin Z 86 — S () 73
Sillitin Z 89 n— . 0 60
Sillikolloid P 87 m——— 0 90
Sillikolloid P 87 (2 phr DEG) m——— 0,66
Silfit Z 91 m——— ()67
Aktifit AM I (0,47
Aktisil AM e 0 41
Aktisil PF 216 e (0,49
Aktisil VM 56 mm 0 47
Aktisil VM 56/89 mm— (0,49
Aktisil MAM-R mmmm (0,43
Aktisil MAM e 0 46
Aktisil Q m— ( 58
Aktisil PF 777 mmm 0 30

Competitors 0,0 0,5 1,0 1,5 2,0

Carbon black N 550 e 0, 42
Pptd. silica 180 mz/g e——————— | 32
Pptd. silica 180 m?/g (5 phr DEG) m——————— ] 17
Pptd. aluminum silicate . T ] (1
Pptd. aluminum silicate (2 phr DEG) mee—— | 36
Pptd. calcium silicate = — ———— ] 11
Pptd. calcium silicate (2 phr DEG) m—————— ] 11
French Hard Clay (5 phr DEG) m— (0 47
Engl. Hard Clay (5 phr DEG) m—— (62
Engl. Clay (2 phr DEG) e 0 46
Engl. Soft Clay wmsm 0 24
Engl. Soft Clay (2 phr DEG) wmmm 0,24
Engl. calcined Clay wmm ( 30
Americ. calcined Clay = 0,33
Americ. calcined Clay, vinyl functio. (T) s 0 25
Americ. calcined Clay, amino functio. m=msm 0 28
Americ. calcined Clay, vinyl functio. (B) mmm 0,25
Whiting s 0,27
Whiting, stearate functio. mmm 0,19
Americ. Talc ===mm (28
Americ. coated Talc, amino functio. s (0 26

15 2,0

27 Note: Sillitin N 82 will be replaced by Sillitin N 75
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Results

Rotorless curemeter, 180 °C

Time until max. speed of cure in min.

\

Neuburg Siliceous Earth 0,0 0,2 0,4

Sillitin V 85
Sillitin V 88
Sillitin N 82
Sillitin N 85
Sillitin Z 86
Sillitin Z 89
Sillikolloid P 87
Sillikolloid P 87 (2 phr DEG)
Silfit Z 91
Aktifit AM
Aktisil AM
Aktisil PF 216

I () /
I () 4
I () /
I () /
I () /
I () /
I () 3
I () /
S () 3
I () /
I () /
I () /

0,8 Competitors 0,0 0,2 0,4 0,6 0,8

Carbon black N 550 m————— (), 4

Pptd. silica 180 m?/g m——— () /
Pptd. silica 180 m?/g (5 phr DEG) m————— () 4
Pptd. aluminum silicate — ———— (3
Pptd. aluminum silicate (2 phr DEG) m—— 0 2
Pptd. calcium silicate ——————— O 3
Pptd. calcium silicate (2 phr DEG) m—s—— () 4
French Hard Clay (5 phr DEG) m— 0 5
Engl. Hard Clay (5 phr DEG) m— 0 4
Engl. Clay (2 phr DEG) me——— (5

Engl. Soft Clay m————— () 5
Engl. Soft Clay (2 phr DEG) m—— () 6

Engl. calcined Clay m——————————— () 5
Americ. calcined Clay meee——————— () 5

Aktisil VM 56 ma— () / Americ. calcined Clay, vinyl functio. (T) mn—— s 0 5
Aktisil VM 56/80  n—— () /| Americ. calcined Clay, amino functio. T E——— () 5
n Americ. calcined Clay, vinyl functio. (B) m———ss O 5
Aktisil MAM-R I (0 4 »
Whltlng | 0,4
Aktisil MAM  E— 0,4 Whiting, stearate functio. E—— O 4
Aktisil Q I (,3 Americ. Talc n—— s——— () 5
Aktisil PF 777 I () 4 Americ. coated Talc, amino functio. T E———— () 5
28 Note: Sillitin N 82 will be replaced by Sillitin N 75 M



Results

Rotorless curemeter, 180 °C

tan 8, end of test

7

Neuburg Siliceous Earth 0,0

Sillitin V 85
Sillitin V 88
Sillitin N 82
Sillitin N 85
Sillitin Z 86
Sillitin Z 89
Sillikolloid P 87
Sillikolloid P 87 (2 phr DEG)
Silfit Z 91
Aktifit AM
Aktisil AM
Aktisil PF 216
Aktisil VM 56

0,1 0,2

I O 17
I (.16
I (01
I 0 18
I 0,19
I 0 19
I (03
I O 19
I () 15
I () 14
I () 15
I () 17

I (0,16

Competitors

Carbon black N 550

Pptd. silica 180 m3/g

Pptd. silica 180 m?/g (5 phr DEG)
Pptd. aluminum silicate

Pptd. aluminum silicate (2 phr DEG)
Pptd. calcium silicate

Pptd. calcium silicate (2 phr DEG)
French Hard Clay (5 phr DEG)

Engl. Hard Clay (5 phr DEG)

Engl. Clay (2 phr DEG)

Engl. Soft Clay

Engl. Soft Clay (2 phr DEG)

Engl. calcined Clay

Americ. calcined Clay

Americ. calcined Clay, vinyl functio. (T)
Americ. calcined Clay, amino functio.

0,3

0,0

0,1 0,2 0,3

e ) 15

s () 09

= (0,05

e (0 10

s () 09

s () 10

s () 08
S () 05
S () 05
I () 03
I () ] 3
e () 15
e () 15
e ) 15
e ) 15
e () 1]

Aktisil VM 56/89 I 0 17 _ ) . _
Aktisil MAM-R 0.15 Americ. calcined Clay, vinyl functlo._ _(B) I (]2
Whiting m——— (0 19
Aktisil MAM ~ E— 0,15 Whiting, stearate functio. T  —————— (20
Aktisil Q EEE————— (15 Americ. Talc  n—— 0 11
Aktisil PF 777 S (0,18 Americ. coated Talc, amino functio. - —— (0 10
29 Note: Sillitin N 82 will be replaced by Sillitin N 75 M
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Results

Hardness — piled-up S2 dumbbells

DIN ISO 7619-1

7

Neuburg Siliceous Earth 0 20 40 60

Sillitin V 85
Sillitin V 88
Sillitin N 82
Sillitin N 85
Sillitin Z 86
Sillitin Z 89
Sillikolloid P 87
Sillikolloid P 87 (2 phr DEG)
Silfit Z 91
Aktifit AM
Aktisil AM
Aktisil PF 216
Aktisil VM 56

I G 3
I 0
I 0
I )
I (4
I G 3
I (/|
N
I (4
I GO
I G5
I 7
N

100

Competitors

Carbon black N 550
Pptd. silica 180 m3/g

Pptd. silica 180 m?/g (5 phr DEG)

Pptd. aluminum silicate

Pptd. aluminum silicate (2 phr DEG)

Pptd. calcium silicate

Pptd. calcium silicate (2 phr DEG)
French Hard Clay (5 phr DEG)

Engl. Hard Clay (5 phr DEG)
Engl. Clay (2 phr DEG)
Engl. Soft Clay

Engl. Soft Clay (2 phr DEG)
Engl. calcined Clay

Americ. calcined Clay

Americ. calcined Clay, vinyl functio. (T)
Americ. calcined Clay, amino functio.

0 20 40 60 80 100

72
I G/

I (5
I (5
I (5
I (S
I (5
I (5
I (5
S S 7

I 5/}
I (7
I 3
I (5 5
I (5 5

Aktisil VM 56/89 I 5 ‘ ) . _
Aktisil MAV-R e /| Americ. calcined Clay, vinyl funct|o._ _(B) I (S
Whiting =——— /3
Aktisil MAM - e —— 53 Whiting, stearate functio. T — S /O
Aktisil Q I 5 Americ. Talc T — —— 3
Aktisil PF 777 S 50 Americ. coated Talc, amino functio. T G ((
31 Note: Sillitin N 82 will be replaced by Sillitin N 75 M



Results

Tensile strength in MPa
DIN 53 504, S2

7

Neuburg Siliceous Earth 0 5 10

Sillitin V 85 m—— 4 4
Sillitin V 88— 4 5
Sillitin N 82 m— 4 7
Sillitin N 85 m— 4 7
Sillitin Z 86 —— 8 5 1
Sillitin Z 89 N G 1
Sillikolloid P 87 m——8 5 3
Sillikolloid P 87 (2 phr DEG) m——S 5 7
Silfit Z91 NI G 4
Aktifit AM
Aktisil AM
Aktisil PF 216 S / O

I 8 5
I 5

Aktisil VM 56 I S 6
Aktisil VM 56/89 m— 3 O
Aktisil MAM-R IS G S
Aktisil MAM
Aktisil Q I 7 3
Aktisil PF 777 m—— / 3

I .4

15 20 Competitors

0 5 10

15

Carbon black N 550 ee—————————— 12 6

Pptd. silica 180 m3/g

Pptd. silica 180 m?/g (5 phr DEG)
Pptd. aluminum silicate

Pptd. aluminum silicate (2 phr DEG)
Pptd. calcium silicate

Pptd. calcium silicate (2 phr DEG)
French Hard Clay (5 phr DEG)

Engl. Hard Clay (5 phr DEG)

Engl. Clay (2 phr DEG)

Engl. Soft Clay

Engl. Soft Clay (2 phr DEG)

Engl. calcined Clay

Americ. calcined Clay

Americ. calcined Clay, vinyl functio. (T)
Americ. calcined Clay, amino functio.
Americ. calcined Clay, vinyl functio. (B)
Whiting

Whiting, stearate functio.

Americ. Talc

Americ. coated Talc, amino functio.

14,8

I 5

20

17,7

32 Note: Sillitin N 82 will be replaced by Sillitin N 75
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Results

Elongation at break in %

7

DIN 53 504, S2
Neuburg Siliceous Earth 0 300 600 900 Competitors 0 300 600 900
Sillitin V 85 I, /7 S Carbon black N 550 e 182
Sillitin V 88 n—— /5> Pptd. silica 180 m?/g ——— 505
.sili 2 DE |
Sillitin N 82 506 Pptd. silica 180 m3/g .(5 phr O G) 604
Pptd. aluminum silicate  — e —————— /5
Sillitin N 85 470 Pptd. aluminum silicate (2 phr DEG) m—-————— 5 |
Sillitin Z 86— 543 Pptd. calcium silicate n—————— 4139
Sillitin Z 89 T /70 Pptd. calcium silicate (2 phr DEG) m— ——— 5/ 6
Sillikolloid P 87 E———————— /S French Hard Clay (5 phr DEG) m—— /1
Sillikolloid P 87 (2 phr DEG) m— 433 Engl. Hard Clay (5 phr DEG) 455
Engl. Clay (2 phr DEG) m—— 319
SilfitZ 91  ——— 333 gl. Clay (2 phr DEG)
B Engl. Soft Clay m—————— 5/
AKUfIt AM - I— 213 Engl. Soft Clay (2 phr DEG) m—— /3]
Aktisil AV E— 251 Engl. calcined Clay m—— 312
Aktisil PF 216 m——— 757 Americ. calcined Clay m————————— /(04
Aktisil VM 56 279 Americ. calcined Clay, vinyl functio. (T) m—— —— 223
Aktisil VM 56/89 269 Americ. calcined Clay, amino fgnctlo. e |99
. Americ. calcined Clay, vinyl functio. (B) m—— 172
Aktisil MAM-R I 246 -
o Whltlng I /31
Aktisil MAM - I— 235 Whiting, stearate functio. e ———— G20
Aktisil Q  nE— 219 Americ. Talc ————— 328
Aktisil PF 777 . 58 Americ. coated Talc, amino functio. = 148
33 Note: Sillitin N 82 will be replaced by Sillitin N 75 M



Results

Modulus 100 % in MPa

DIN 53 504, S2

Neuburg Siliceous Earth 0

Sillitin V 85 mE—— ? 7
Sillitin V 88 m———— 2 S
Sillitin N 82 m——— 2 7
Sillitin N 85 IEEEE—— ) 7
Sillitin Z 86 N D 7
Sillitin Z 89 N ) O
Sillikolloid P 87 m—— ? 6
Sillikolloid P 87 (2 phr DEG) mEEmm— 3 4
Silfit Z 91 NN 36
Aktifit AM I S 0
Aktisil AM I /. 5
Aktisil PF 216 e /| 5
Aktisil VM 56 I 3 O
Aktisil VM 56/89 S /1
Aktisil MAM-R IS 3 S
Aktisil MAM I /. ()
Aktisil Q I /] 3
Aktisil PF 777 nEaaa——— ? ?

Competitors

Carbon black N 550

Pptd. silica 180 m3/g

Pptd. silica 180 m?/g (5 phr DEG)
Pptd. aluminum silicate

Pptd. aluminum silicate (2 phr DEG)
Pptd. calcium silicate

Pptd. calcium silicate (2 phr DEG)
French Hard Clay (5 phr DEG)

Engl. Hard Clay (5 phr DEG)

Engl. Clay (2 phr DEG)

Engl. Soft Clay

Engl. Soft Clay (2 phr DEG)

Engl. calcined Clay

Americ. calcined Clay

Americ. calcined Clay, vinyl functio. (T)
Americ. calcined Clay, amino functio.
Americ. calcined Clay, vinyl functio. (B)
Whiting

Whiting, stearate functio.

Americ. Talc

Americ. coated Talc, amino functio.

— D |
| 8

I 4 O

34 Note: Sillitin N 82 will be replaced by Sillitin N 75
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Results

Rebound elasticity in %

DIN 53 512

7

Neuburg Siliceous Earth 0 10 20 30 40 50

Sillitin V 85
Sillitin V 88
Sillitin N 82
Sillitin N 85
Sillitin Z 86
Sillitin Z 89
Sillikolloid P 87
Sillikolloid P 87 (2 phr DEG)
Silfit Z 91
Aktifit AM
Aktisil AM
Aktisil PF 216
Aktisil VM 56

I /|
I £/
W
Wy
I 30
I /O
I 3 7
I 35
W
W
I /)
Wil
Wil

60 Competitors

Carbon black N 550

Pptd. silica 180 m3/g

Pptd. silica 180 m?/g (5 phr DEG)
Pptd. aluminum silicate

Pptd. aluminum silicate (2 phr DEG)
Pptd. calcium silicate

Pptd. calcium silicate (2 phr DEG)
French Hard Clay (5 phr DEG)

Engl. Hard Clay (5 phr DEG)

Engl. Clay (2 phr DEG)

Engl. Soft Clay

Engl. Soft Clay (2 phr DEG)

Engl. calcined Clay

Americ. calcined Clay

Americ. calcined Clay, vinyl functio. (T)
Americ. calcined Clay, amino functio.

0 10 20 30 40 50 60

48
I /| G
not determinable, specimen inflated

not determinable, specimen inflated
)
S ] |
I /5

Aktisil VM 56/89 N /0 _ ) _ :
Aktisil MAM-R e /3 Americ. calcined Clay, vinyl funct|o._ _(B) I /] |
Whiting =———— /| (5
Aktisil MAM - S — 44 Whiting, stearate functio. T — /|5
Aktisil Q I 4 3 Americ. Talc S /| /|
Aktisil PF 777 e /\() Americ. coated Talc, amino functio. T T T T T /|G
35 Note: Sillitin N 82 will be replaced by Sillitin N 75 M



Results

Tear resistance in N/mm — Trousers specimen

DIN ISO 34-1, A

7

Neuburg Siliceous Earth 0 10

Sillitin Vv 85
Sillitin \ 88
Sillitin N 82
Sillitin N 85
Sillitin Z 86
Sillitin Z 89
Sillikolloid P 87
Sillikolloid P 87 (2 phr DEG)
Silfit Z 91

Aktifit AM

Aktisil AM
Aktisil PF 216
Aktisil VM 56
Aktisil VM 56/89
Aktisil MAM-R
Aktisil MAM
Aktisil Q

Aktisil PF 777

I 10 5
I O 7
I |0 4
I ] ]
I ] 3 7
I |0 3
I 4 2
I 1
I 7 8
40

5 3

43

— 5 4

5 4

4 2

N 36

. 35
KW

20

30

Competitors

Carbon black N 550

Pptd. silica 180 m3/g

Pptd. silica 180 m?/g (5 phr DEG)
Pptd. aluminum silicate

Pptd. aluminum silicate (2 phr DEG)
Pptd. calcium silicate

Pptd. calcium silicate (2 phr DEG)
French Hard Clay (5 phr DEG)

Engl. Hard Clay (5 phr DEG)

Engl. Clay (2 phr DEG)

Engl. Soft Clay

Engl. Soft Clay (2 phr DEG)

Engl. calcined Clay

Americ. calcined Clay

Americ. calcined Clay, vinyl functio. (T)
Americ. calcined Clay, amino functio.
Americ. calcined Clay, vinyl functio. (B)
Whiting

Whiting, stearate functio.

Americ. Talc

Americ. coated Talc, amino functio.

0 10 20 30

32
I | O 2
EE——— |3 8
e ] 7
EEEE——— D )
O 3
s O 3
e (), 2
E—— {0 8
e 10,1
e 1] O
e () 7
7 5
EEEE—— O 3
m— /8

mm 33

- 32

E—— 7 D
E— 5 5
S

m— 37

36 Note: Sillitin N 82 will be replaced by Sillitin N 75
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Results

Compression set in % (24 h /100 °C / 25 % Def.)

DIN I1SO 815-1, Type B

7

Neuburg Siliceous Earth 0 25 50 Competitors 0 25 50 75 100
Sillitin V 85 mm— 18 Carbon black N 550 mmm 10
Sillitin V 88 mmmmm 15 Pptd. silica 180 m?/g = — G ———— 5/
Sillitin N 82 27 Pptd. silica 180 m3/g .(5 phr .IZ?EG) I 4.6
Pptd. aluminum silicate S  ——— S 50
Siliin N 85 m—""22 Pptd. aluminum silicate (2 phr DEG) m--———————— 53
Sillitin Z 86 EEG——88 23 Pptd. calcium silicate  E———— 34
Sillitin Z 89 = 19 Pptd. calcium silicate (2 phr DEG) ——— 33
Sillikolloid P 87 n——— 4 French Hard Clay (5 phr DEG) me—— 35
Sillikolloid P 87 (2 phr DEG) e 21 Engl. Hard Clay (5 phr DEG) me———34
Siffitz 91 e 13 Engl. Clay (2 phr DEG) m— 33
Engl. Soft Clay m—— 32
AKIifit AM - - 10 Engl. Soft Clay (2 phr DEG) s 16
Aktisil AM 13 Engl. calcined Clay 19
Aktisil PF 216 ma—— 25 Americ. calcined Clay m—— 18
Aktisil VM 56 19 Americ. calcined Clay, vinyl functio. (T) m—— 16
Aktisil VM 56/89 mmmm— 21 Americ. calcined Clay, amino functio. mm 11
. Americ. calcined Clay, vinyl functio. (B) = 14
Aktisil MAM-R = 10 .
Whiting = 16
Aktisil MAM 9 Whiting, stearate functio. m—— 16
Aktisil Q == 9 Americ. Talc n— 22
Aktisil PF 777 e 17 Americ. coated Talc, amino functio. —— 20
37 Note: Sillitin N 82 will be replaced by Sillitin N 75 M



Results

\

Compression set in % (24 h/ 125 °C / 25 % Def.) 6
DIN ISO 815-1, Type B
Neuburg Siliceous Earth 0 25 50 75 100 Competitors 0 25 50 75 100
Sillitin V 85 S ?3 Carbon black N 550 mmm 15
Sillitin V 88— 17 Pptd. silica 180 m?/g — ——— 57
Sillitin N 82 31 Pptd. silica 180 m?/g .(5 phr III.)EG) I G
Pptd. aluminum silicate T S
Sillitin N 85 Eu—25 Pptd. aluminum silicate (2 phr DEG) - S G5
Sillitin Z 86— 37 Pptd. calcium silicate  n————— 4G
Sillitin Z 89 N 26 Pptd. calcium silicate (2 phr DEG) m—————— 50
Sillikolloid P 87 mEEEE— /O French Hard Clay (5 phr DEG) m—— /3
Sillikolloid P 87 (2 phr DEG) e 30 Engl. Hard Clay (5 phr DEG) e————— 39
- Engl. Clay (2 phr DEG) m— 33
SilfitZ91 m— 20
Engl. Soft Clay m———— 33
Aktifit AM - —" 15 Engl. Soft Clay (2 phr DEG) mmmmm 18
Aktisil AM 16 Engl. calcined Clay m—— 24
Aktisil PF 216 maaa 3/ Americ. calcined Clay m—— 2?2
Aktisil VM 56 e 17 Americ. calcined Clay, vinyl functio. (T) m— 19
Aktisil VM 56/89 m—— >/ Americ. calcined Clay, amino functio. = 14
- Americ. calcined Clay, vinyl functio. (B) 17
Aktisil MAM-R 13 -
Whiting m—— 23
Aktisil MAM - 14 Whiting, stearate functio. m—— 19
Aktisil Q  mm— 15 Americ. Talc —— 26
Aktisil PF 777 m— 20 Americ. coated Talc, amino functio. m— — 23
38 Note: Sillitin N 82 will be replaced by Sillitin N 75 M



Results

Compression set in % (24 h/ 150 °C / 25 % Def.)

DIN I1SO 815-1, Type B

7

Neuburg Siliceous Earth 0 25 50

Sillitin V 85
Sillitin V 88
Sillitin N 82
Sillitin N 85
Sillitin Z 86
Sillitin Z 89
Sillikolloid P 87
Sillikolloid P 87 (2 phr DEG)
Silfit Z 91
Aktifit AM
Aktisil AM
Aktisil PF 216

I 34
I 8
I 4.3
I 38
I 4.6
I 34
I 60
I 40
I 9O
I 1
I ?3
I 56

Competitors

Carbon black N 550

Pptd. silica 180 m3/g

Pptd. silica 180 m?/g (5 phr DEG)
Pptd. aluminum silicate

Pptd. aluminum silicate (2 phr DEG)
Pptd. calcium silicate

Pptd. calcium silicate (2 phr DEG)
French Hard Clay (5 phr DEG)
Engl. Hard Clay (5 phr DEG)
Engl. Clay (2 phr DEG)

Engl. Soft Clay

Engl. Soft Clay (2 phr DEG)

Engl. calcined Clay

Americ. calcined Clay

0 25 50 75 100

72
I |
I 7 5

Aktisil VM 56 s 30 Americ. calcined Clay, vinyl functio. (T) . — 26
Aktisil VM 56/89 s 33 Americ. calcined Clay, amino functio. m—— 20
. Americ. calcined Clay, vinyl functio. (B) = 24
Aktisii MAM-R I 23 .
Whiting m— 27
Aktisil MAM  mmm— 21 Whiting, stearate functio. - 4
Aktisil Q m— 21 Americ. Talc e —— 35
Aktisil PF 777 S )9 Americ. coated Talc, amino functio. T  — — 3/
39 Note: Sillitin N 82 will be replaced by Sillitin N 75 M
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Results

Hot air aging 168 h / 100 °C
Change of hardness in Shore A — piled up S2 dumbbells

7

Neuburg Siliceous Earth 0 5 10 15 Competitors 0 5 10 15

Sillitin V 85 mm—_ 3 Carbon black N 550 e 2

Sillitin V 88  m—— 3 Pptd. silica 180 m?/g ~m—— /

Sillitin N 82 n—— Pptd. silica 180 m?/g (5 phr DEG) m———— (G

Pptd. aluminum silicate =  —  ———————— ] O

Sillitin N 85 - _— Pptd. aluminum silicate (2 phr DEG) m-.——————————— O

Sillitin Z 86—/ Pptd. calcium silicate e — ——— ] |

Sillitin Z 89 — 3 Pptd. calcium silicate (2 phr DEG) m--——————— 7

Sillikolloid P 87 S |0 French Hard Clay (5 phr DEG) m—— O
Sillikolloid P 87 (2 phr DEG) m—— 4 Engl. Hard Clay (5 phr DEG) ~me———5
SilfitZ 91— 7 Engl. Clay (2 phr DEG)  mm— 4

Engl. Soft Clay m————

AKIfit AM ~ —"3 Engl. Soft Clay (2 phr DEG) mm 1
Aktisil AM ~ — 4 Engl. calcined Clay m—3
Aktisil PF 216 I 5 Americ. calcined Clay m—— 3
Aktisil VM 56 m—— 3 Americ. calcined Clay, vinyl functio. (T) m— 3
Aktisil VM 56/89 mm— Americ. calcined Clay, amino functio. - ——— 4
_ Americ. calcined Clay, vinyl functio. (B) m—— 2
Aktisil MAM-R mmm 2 .
Whiting s 2
Aktisil MAM 2 Whiting, stearate functio. T — ] 3
Aktisil Q m——— 3 Americ. Talc m— 3
Aktisil PF 777 mEaa—— / Americ. coated Talc, amino functio. = 2
41 Note: Sillitin N 82 will be replaced by Sillitin N 75 M



Results

Hot air aging 168 h / 100 °C
Change of tensile strength in %

7

Neuburg Siliceous Earth -60 -40 -20 0 20 40 60 80 Competitors 60 -40 -20 O 20 40 60 80
Sillitin V 85 W46 Carbon black N 550 m 45
Sillitin \V 88 11,7 Pptd. silica 180 m3/g -26 n—
Sillitin N 82 m 54 Pptd. silica 180 m3/g .(5 phr III.)EG) -18
Pptd. aluminum silicate 35
Sillitin N 85 112 Pptd. aluminum silicate (2 phr DEG) I 53
Sillitin Z 86 0,2 Pptd. calcium silicate E—— 5O
Sillitin Z 89 -11 == Pptd. calcium silicate (2 phr DEG) I 5]
Sillikolloid P 87 125 French Hard Clay (5 phr DEG) "31
Sillikolloid P 87 (2 phr DEG) 105 Engl. Hard Clay (5 phr DEG) —16
Silfit 7 91 13 e Engl. Clay (2 phr DEG) - ]2
Engl. Soft Clay 30
Altifit AM 2,2 1 Engl. Soft Clay (2 phr DEG) - 93
Aktisil AM 55 Engl. calcined Clay m51
Aktisil PF 216 m 31 Americ. calcined Clay m 33
Aktisil VM 56 13 = Americ. calcined Clay, vinyl functio. (T) -16 —
Aktisil VM 56/89 17 Americ. calcined Clay, amino functio. -7,4 =
_ Americ. calcined Clay, vinyl functio. (B) m 40
Aktisil MAM-R -6,0 = .
Whiting -33
Aktisil MAM 4,7 Whiting, stearate functio. -13 ==
Aktisil Q -3,3 1 Americ. Talc . ]
Aktisil PF 777 -11 . Americ. coated Talc, amino functio. m57
42 Note: Sillitin N 82 will be replaced by Sillitin N 75 M



Results

Hot air aging 168 h / 100 °C

Change of elongation at break in rel.%

Neuburg Siliceous Earth -80 -60 -40 -20 0 20 Competitors -80 -60 -40 -20 0 20
Sillitin v 85 -39 I Carbon black N 550 m27
Sillitin \V 88 43 EE— Pptd. silica 180 m3/g -4
Sillitin N 82 34 Pptd. silica 180 m3/g .(5 phr III.)EG) -33 —
Pptd. aluminum silicate -56
Sillitin N 85 e e m— Pptd. aluminum silicate (2 phr DEG) =52 I —
Sillitin Z 86 -47 Pptd. calcium silicate 60 nE——
Sillitin Z 89 -43 Pptd. calcium silicate (2 phr DEG) -6/
Sillikolloid P 87 -50 I French Hard Clay (5 phr DEG) -39 ——
Sillikolloid P 87 (2 phr DEG) 31— Engl. Hard Clay (5 phr DEG) A —
Silfit 7 91 37 Engl. Clay (2 phr DEG) -30 TE—
Engl. Soft Clay -5  —
AKtifit AM 12— Engl. Soft Clay (2 phr DEG) A0 —
Aktisil AM -20 — Engl. calcined Clay 53 E—
Aktisil PF 216 -21 Americ. calcined Clay -50)
Aktisil VM 56 -15 n— Americ. calcined Clay, vinyl functio. (T) -38 ——
Aktisil VM 56/89 10 m— Americ. calcined Clay, amino functio. -13 —
. Americ. calcined Clay, vinyl functio. (B) -151
Aktisil MAM-R -12 .
Whiting -8,8 .
Aktisil MAM -13 — Whiting, stearate functio. -S43
Aktisil Q -5,0 = Americ. Talc -0,1
Aktisil PF 777 -8,2 Americ. coated Talc, amino functio. -13
43 Note: Sillitin N 82 will be replaced by Sillitin N 75 M



Results

Hot air aging 168 h / 100 °C

Change of modulus 100 % in %

Neuburg Siliceous Earth -50 0 50 100 150 Competitors 0 50 100 150
Sillitin V 85 m 2 Carbon black N 550 " 38
Sillitin V 88 m 80 Pptd. silica 180 m3/g 2
_ Pptd. silica 180 m2/g (5 phr DEG) 4
Sillidn N 82 16 Pptd. aluminum silicate I
Sillitin N 85 - 17 Pptd. aluminum silicate (2 phr DEG) I G5
Sillitin Z 86 20 Pptd. calcium silicate e 3/
Sillitin Z 89 . 13 Pptd. calcium silicate (2 phr DEG) I 01
Sillikolloid P 87 33 French Hard Clay (5 phr DEG) - 2
Sillikolloid P 87 (2 phr DEG) i Engl. Hard Clay (5 phr DEG) — 4T
- Engl. Clay (2 phr DEG) m— 05
Silfit 2 91 ' 30 Engl. Soft Clay E— /2
Aktifit AM = 8,0 Engl. Soft Clay (2 phr DEG) . 14
Aktisil AM 21 Engl. calcined Clay — 29
Aktisil PF 216 . 15 Americ. calcined Clay 47
Aktisil VM 56 W69 Americ. calcined Clay, vinyl functio. (T) 7
Aktisil VM 56/89 m o5 Americ. calcined Clay, amino functio. m 48
Aktisil MAM-R b 30 Americ. calcined Clay, vinyl functio. (B) 49
’ Whiting m 383
Aktisil MAM Whiting, stearate functio. S | D |
Aktisil Q Americ. Talc — D5
Aktisil PF 777 13 Americ. coated Talc, amino functio. = 96
44 Note: Sillitin N 82 will be replaced by Sillitin N 75 M
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Results

Hot air aging 168 h / 125 °C
Change of hardness in Shore A — piled up S2 dumbbells

7

Neuburg Siliceous Earth 0 5 10 15 20 Competitors 0 5 10 15 20
Sillitin V 85 IS S Carbon black N 550 m——— 5
ili 2 I
Sillitin N 82 IS 3 Pptd. silica 180 m*/g _(5 phr .E_)EG) 7
. Pptd. aluminum silicate — — —— 10
Sillitin N 85 6 Pptd. aluminum silicate (2 phr DEG) m————— | 0
Sillitin Z 86 NI 10 Pptd. calcium silicate  n—— 10
Sillitin Z 89 NEEEEEE——— G Pptd. calcium silicate (2 phr DEG) m——— G
Sillikolloid P 87 mEEEESEE—— O French Hard Clay (5 phr DEG) m—
Sillikolloid P 87 (2 phr DEG) n—— 5 Engl. Hard Clay (5 phr DEG) 9
|
SilfitZ 91 n—— 6 Engl. Clay (2 phr DEG) 8
. Engl. Soft Clay m——— ] ]
]
Aktfit AM 12 Engl. Soft Clay (2 phr DEG) mmm 2
Aktisil AM  E—— 5 Engl. calcined Clay me— 7
Aktisil PF 216 S / Americ. calcined Clay me—— 5
Aktisil VM 56 n—— / Americ. calcined Clay, vinyl functio. (T) m— ———— 5
Aktisil VM 56/89 e Americ. calcined Clay, amino functio. ~—— 5

Americ. calcined Clay, vinyl functio. (B) m— 4

Aktisil MAM-R I 7 .
Whiting  m———— | 3
Aktisil MAM - m——— & Whiting, stearate functio. T S ] 3
Aktisil Q  IEG—S———— 7 Americ. Talc n— 5
Aktisil PF 777 S 0 Americ. coated Talc, amino functio. m—— 3
46 Note: Sillitin N 82 will be replaced by Sillitin N 75 M



Results

Hot air aging 168 h / 125 °C
Change of tensile strength in %

7

Neuburg Siliceous Earth -100 0 50 100 Competitors -100 -50 0 50 100
Sillitin V 85 EE 16 Carbon black N 550 -84 m
Sillitin \V 88 m 36 Pptd. silica 180 m3/g -6/ T
Sillitin N 82 >0 Pptd. silica 180 m3/g .(5 phr .D_EG) -62 N
Pptd. aluminum silicate -26 W—
Sillitin N 85 " 37 Pptd. aluminum silicate (2 phr DEG) 27
Sillitin Z 86 m71 Pptd. calcium silicate —— )
Sillitin Z 89 -6,5 H Pptd. calcium silicate (2 phr DEG) I /O
Sillikolloid P 87 m59 French Hard Clay (5 phr DEG) - 11
Sillikolloid P 87 (2 phr DEG) — Engl. Hard Clay (5 phr DEG) m— 25
Silfit 7 91 12 mm Engl. Clay (2 phr DEG) = 16
Engl. Soft Clay 32
Aktifit AM -19 — Engl. Soft Clay (2 phr DEG) . 14
Aktisil AM 13 Engl. calcined Clay m 10
Aktisil PF 216 10 Americ. calcined Clay m58
Aktisil VM 56 79 M Americ. calcined Clay, vinyl functio. (T) -11 wm
Aktisil VM 56/89 11 = Americ. calcined Clay, amino functio. -4,2 1
. Americ. calcined Clay, vinyl functio. (B) -18 m=m
Aktisil MAM-R -15 . .
Whiting -25 ==
Aktisil MAM -17 - Whiting, stearate functio. m56
Aktisil Q -16 . Americ. Talc = 13
Aktisil PF 777 -22 . Americ. coated Talc, amino functio. -1,11
47 Note: Sillitin N 82 will be replaced by Sillitin N 75 M



Results

Hot air aging 168 h / 125 °C
Change of elongation at break in rel.%

Neuburg Siliceous Earth -100 -80 -60 -40 -20 0 Competitors -100  -80 -60 -40 -20 0
Sillitin V 85 -55 I Carbon black N 550 -1,8 1

Sillitin V 88 55 E— Pptd. silica 180 m?/g -78
Sillitin N 82 53 Pptd. silica 180 m3/g .(5 phr F)EG) -6/ I —
Pptd. aluminum silicate - 78—
Sillitin N 85 =5 Pptd. aluminum silicate (2 phr DEG) -68
Sillitin Z 86 -6 — Pptd. calcium silicate 50—
Sillitin Z 89 -50 I Pptd. calcium silicate (2 phr DEG) -6/
Sillikolloid P 87 -6/ I French Hard Clay (5 phr DEG) -53 I —
Sillikolloid P 87 (2 phr DEG) 44— Engl. Hard Clay (5 phr DEG) ] —
Silfit 7 91 61 Engl. Clay (2 phr DEG) -6/
Engl. Soft Clay ey
Aktifit AM L — Engl. Soft Clay (2 phr DEG) 55—
Aktisil AM -24 — Engl. calcined Clay -7 ——
Aktisil PF 216 -36 I Americ. calcined Clay -53 I
Aktisil VM 56 12 smmm Americ. calcined Clay, vinyl functio. (T) 47—
Aktisil VM 56/89 16— Americ. calcined Clay, amino functio. -24 —
_ Americ. calcined Clay, vinyl functio. (B) -43 I

Aktisil MAM-R -44 I .

Whiting s
Aktisil MAM SA3 I — Whiting, stearate functio. -5 6 1——
Aktisil Q -41 I Americ. Talc -26 NEE—
Aktisil PF 777 -47 Americ. coated Talc, amino functio. -20 E—
48 Note: Sillitin N 82 will be replaced by Sillitin N 75 M



Results

Hot air aging 168 h / 125 °C
Change of modulus 100 % in %

Neuburg Siliceous Earth 0 50 100

Sillitin vV 85 mmm 31
Sillitin V 88 e 25
Sillitin N 82 m—— -1
Sillitin N 85 m— 34
Sillitin Z 86 MEEE———— /?
Sillitin Z 89 m——— 34
Sillikolloid P 87 m——— 53
Sillikolloid P 87 (2 phr DEG) mmmm 23
Silfit Z91 m—— 29
Aktifit AM
Aktisil AM  — 24
Aktisil PF 216 maa— 45
Aktisil VM 56 mmmm 16
Aktisil VM 56/89 mmmmm 20
Aktisii MAM-R m——— 34
Aktisil MAM w17
Aktisil Q N 26
Aktisil PF 777 mmmm 16

not determinable, elongation at break under 100 %

150 Competitors

Carbon black N 550

Pptd. silica 180 m3/g

Pptd. silica 180 m?/g (5 phr DEG)
Pptd. aluminum silicate

Pptd. aluminum silicate (2 phr DEG)
Pptd. calcium silicate

Pptd. calcium silicate (2 phr DEG)
French Hard Clay (5 phr DEG)

Engl. Hard Clay (5 phr DEG)

Engl. Clay (2 phr DEG)

Engl. Soft Clay

Engl. Soft Clay (2 phr DEG)

Engl. calcined Clay

Americ. calcined Clay

Americ. calcined Clay, vinyl functio. (T)
Americ. calcined Clay, amino functio.
Americ. calcined Clay, vinyl functio. (B)
Whiting

Whiting, stearate functio.

Americ. Talc

Americ. coated Talc, amino functio.

0 50 100 150

mmm 15

- 15
not determinable, elongation at break under 100 %
I | 3/
not determinable, elongation at break under 100 %
I 37
m 57

49 Note: Sillitin N 82 will be replaced by Sillitin N 75
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Results

Immersion in deionized water 168 h / 95 °C
Change of hardness in Shore A — piled up S2 dumbbells

Neuburg Siliceous Earth -10 -5 0 5 10 15 Competitors -5 0 5 10 15
Sillitin V 85 -3 Carbon black N 550 -
Sillitin VV 88 0 Pptd. silica 180 m3/g - )
- )
Sillitin N 82 1 m Pptd. silica 180 m?/g .(5 phr III.)EG) /]
o Pptd. aluminum silicate -6 —
Sillitn N 85 -1 Pptd. aluminum silicate (2 phr DEG) -3
Sillitin Z 86 0 Pptd. calcium silicate - )
Sillitin Z 89 LIl Pptd. calcium silicate (2 phr DEG) -l m
Sillikolloid P 87 1w French Hard Clay (5 phr DEG) -6 —
sillikolloid P 87 (2 phr DEG) - Engl. Hard Clay (5 phr DEG) 5 M—
Silfit 7 91 5 Engl. Clay (2 phr DEG) -4 —
N Engl. Soft Clay -4 —
I
AKtifit AM 10 Engl. Soft Clay (2 phr DEG) -5 —
Aktisil AM - 2 Engl. calcined Clay —— 3
Aktisil PF 216 0 Americ. calcined Clay 3
Aktisil VM 56 1 . Americ. calcined Clay, vinyl functio. (T) I 5
Aktisil VM 56/89 - 3 Americ. calcined Clay, amino functio. I
. Americ. calcined Clay, vinyl functio. (B) 3
Aktisil MAM-R .1 .
- Whiting )
Aktisil MAM -2 Whiting, stearate functio. - 3
Aktisil Q - 2 Americ. Talc -3 -
Aktisil PF 777 -1 . Americ. coated Talc, amino functio. . ]
51 Note: Sillitin N 82 will be replaced by Sillitin N 75 M



Results

Immersion in deionized water 168 h / 95 °C
Change of tensile strength in %

7

Neuburg Siliceous Earth -60 -40 -20 0 20 40 Competitors -60 -40 -20 0 20 40
Sillitin V 85 -19 —— Carbon black N 550 m 38
Sillitin \V 88 22/ EE—— Pptd. silica 180 m3/g -4
ili 2 -45 I
Sillitin N 82 o6 m Pptd. silica 180 m3/g .(5 phr III.)EG) 45
- Pptd. aluminum silicate -7,1 ==
Sillitin N 85 -20 Pptd. aluminum silicate (2 phr DEG) = 10
Sillitin Z 86 -11 m— Pptd. calcium silicate . 77
Sillitin Z 89 -28 I Pptd. calcium silicate (2 phr DEG) -3,0 =
Sillikolloid P 87 -4,5 M French Hard Clay (5 phr DEG) -11 —
Sillikolloid P 87 (2 phr DEG) 117 e— Engl. Hard Clay (5 phr DEG) 8,0 -
|. Clay (2 phr DEG -13 —
SifitZ 91 -44 n————— Engl. Clay (2 phr DEG) i
- Engl. Soft Clay -22 —
AKtifit AM 16 Engl. Soft Clay (2 phr DEG) -11 —
Aktisil AM -36 | Engl. calcined Clay -2] —
Aktisil PF 216 15 Americ. calcined Clay -23
Aktisil VM 56 S11 — Americ. calcined Clay, vinyl functio. (T) -8,4 w=m
Aktisil VM 56/89 15— Americ. calcined Clay, amino functio. -1,6 1
. Americ. calcined Clay, vinyl functio. (B) - G
Aktisil MAM-R -6,5 . .
. Whiting m 44
Aktisil MAM -1 W— Whiting, stearate functio. m 45
Aktisil Q 10,6 Americ. Talc m—— 13
Aktisil PF 777 mm 71 Americ. coated Talc, amino functio. 201
52 Note: Sillitin N 82 will be replaced by Sillitin N 75 M



Results

Immersion in deionized water 168 h / 95 °C

Change of elongation at break in rel.%

Neuburg Siliceous Earth -50 0 50 150 Competitors -50 0 50 100 150
Sillitin V 85 ] Carbon black N 550 -351
Sillitin \V 88 E—— 37 Pptd. silica 180 m2/g mm 16
I Pptd. silica 180 m?/g (5 phr DEG) mm 13
Sillitin N 82 I 48 : .
Pptd. aluminum silicate - 17
Sillitin N 85 — 31 Pptd. aluminum silicate (2 phr DEG) 18
Sillitin Z 86 — 33 Pptd. calcium silicate - 14
Sillitin Z 89 I /0 Pptd. calcium silicate (2 phr DEG) -0,3
Sillikolloid P 87 — ) French Hard Clay (5 phr DEG) E— 49
Sillikolloid P 87 (2 phr DEG) E— G0 Engl. Hard Clay (5 phr DEG) T— 51
Silfit 7 91 69 Engl. Clay (2 phr DEG) I 11
Engl. Soft Clay -0,5
AKIfItAM 25— Engl. Soft Clay (2 phr DEG) — 50
Aktisil AM  -21 == Engl. calcined Clay I 5O
Aktisil PF 216 52 1 Americ. calcined Clay (]
Aktisil VM 56 A48 N Americ. calcined Clay, vinyl functio. (T) -7,7 =
Aktisil VM 56/89 75 m Americ. calcined Clay, amino functio.  -17 ===
Aktisil MAM-R 428 Americ. calcined Clay, vinyl functio. (B) 55 .
’ Whiting 3,21
Aktisil MAM - -25 m— Whiting, stearate functio. -1,1 1
Aktisil Q 341 Americ. Talc — )
Aktisil PF 777 -50m Americ. coated Talc, amino functio. 90 m
53 Note: Sillitin N 82 will be replaced by Sillitin N 75 M



Results

Immersion in deionized water 168 h / 95 °C 6
Change of weight in % 6
Neuburqg Siliceous Earth 0 2 4 6 8 10 Competitors 0 2 4 6 8 10
Sillitin V 85 N ? 7 Carbon black N 550 s 1 3
Sillitin V 88— 2,3 Pptd. silica 180 m?/g 8,0

Pptd. silica 180 m?/g (5 phr DEG) m— /5
Pptd. aluminum silicate . —  ———— N 5 O
Pptd. aluminum silicate (2 phr DEG) me—————— 5 7

Sillitin N 82 ma—— 3 2
Sillitin N 85 m— 3 1

Silltin 286 n— 3,0 Pptd. calcium silicate  n— — ——— 5 G
Sillitin Z 89 N——— ? 3 Pptd. calcium silicate (2 phr DEG) m————— 5 3
Sillikolloid P 87 me——— 3 2 French Hard Clay (5 phr DEG) e 3 S
Sillikolloid P 87 (2 phr DEG) m— 3 0 Engl. Hard Clay (5 phr DEG) 5,5

Engl. Clay (2 phr DEG) m—— 3 3
Engl. Soft Clay m——— ? S
Engl. Soft Clay (2 phr DEG) m——— ? 8

Silfit Z91 N ? 4
Aktifit AM 1 4

Aktisil AM ~ — 2] Engl. calcined Clay m— 2 2
Aktisil PF 216 m— 1 S Americ. calcined Clay m—— 2 2
Aktisil VM 56 1 9 Americ. calcined Clay, vinyl functio. (T) m=m 1.0

Aktisil VM 56/80 1.9 Americ. calcined Clay, amino functio. === 0,9

n Americ. calcined Clay, vinyl functio. (B) m=m 0,9
Aktisil MAM-R mmm 1 6

B Whiting - ? 6
Aktisil MAM ] 4 Whiting, stearate functio. = 1 3

Aktisil Q m— 1 7 Americ. Talc e—— 3 G
Aktisil PF 777 m—— ? O Americ. coated Talc, amino functio. T — ——— ? O

54 Note: Sillitin N 82 will be replaced by Sillitin N 75 M



Results

Immersion in deionized water 168 h / 95 °C
Change of volume in %

Neuburg Siliceous Earth 0 2 4 6 8 10

Sillitin V 85 I /3
Sillitin V 88 S 3 S
Sillitin N 82 N / O
Sillitin N 85 I, /. /
Sillitin Z 86 M. / /4
Sillitin Z 89 NEEE—— 3 3
Sillikolloid P 87 mEEEESSSSSS— /. O
Sillikolloid P 87 (2 phr DEG) mE / 4
Silfit Z 91 —— 3 3
Aktifit AM 1 6
Aktisil AM  TE— 3
Aktisil PF 216 m—— ? 4
Aktisil VM 56 NI 3 /4
Aktisil VM 56/89 m——— 3,1
Aktisil MAM-R I ? 7
Aktisil MAM  m— 2 1
Aktisil Q I D 6
Aktisil PF 777 ma—— ? S

Competitors

Carbon black N550 mmm 15

Pptd. silica 180 m3/g

Pptd. silica 180 m?/g (5 phr DEG)

Pptd. aluminum silicate

Pptd. aluminum silicate (2 phr DEG)
Pptd. calcium silicate

Pptd. calcium silicate (2 phr DEG)
French Hard Clay (5 phr DEG)

Engl. Hard Clay (5 phr DEG)

Engl. Clay (2 phr DEG)

Engl. Soft Clay

Engl. Soft Clay (2 phr DEG)

Engl. calcined Clay

Americ. calcined Clay

Americ. calcined Clay, vinyl functio. (T)
Americ. calcined Clay, amino functio.
Americ. calcined Clay, vinyl functio. (B)

Whiting, stearate functio.
Americ. Talc
Americ. coated Talc, amino functio. T —— 3 O

0 2 4 6 8 10

55 Note: Sillitin N 82 will be replaced by Sillitin N 75
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Results

Summary: Special features... 6@

... of Neuburg Siliceous Earth in peroxide-cured EPDM rubber for extrusion applications (silitin, Aktisil, Silfit, Aktifit)

Characteristic for the NSE:
- good processing properties with medium viscosity

Compression set:
- Silfit Z 91 and Sillitin V 88 achieve the best result of all non-functionalized fillers
- best results with methacrylic as well as amino functionalized NSE

- DEG additive in Sillikolloid P 87 reduces the compression set up to 50 % depending on the test condition

Tensile test results after vulcanization:
- good results in tensile strength and stress value 100 % with amino, tetrasulfane, vinyl- methacrylic functionalized NSE and Silfit Z 91

- Aktisil PF 777 outstanding due to very high elongation at break and good tear resistance
- non-functionalized NSE have a high elongation at break and tear resistance

Hot air aging (168 h / 100 °C; 125 °C):
- over all good resistance with Aktifit AM, Silfit Z 91, Aktisil MAM, Aktisil MAM-R and Aktisil Q
- best performance of Aktisil VM 56 and VM 56/89 at elevated temperature overall

Immersion in deionized water (168 h / 95 °C):
- good water resistance with almost all NSE products with very low weight and volume increase

56
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We supply materials for good ideas!

HOFFMANN MINERAL GmbH Phone: +49 8431 53-0
Muenchener Stral3e 75 Internet: www.hoffmann-mineral.com
DE-86633 Neuburg (Donau) E-mail: info@hoffmann-mineral.com

Our applications engineering advice and the information contained in this memorandum are based on experience and are made to the best of our knowledge and belief, they must be regarded however as non-

binding advice without guarantee. Working and employment conditions over which we have no control exclude any damage claim arising from the use of our data and recommendations. Furthermore we cannot
assume any responsibility for patent infringements, which might result from the use of our information.
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Appendix

Properties of raw compound — Mooney Viscosity and Scorch

Mooney Viscosity Mooney Scorch
ML 1+4 ML +5
100 °C 120 °C
[MU] [min.]

Mooney Viscosity Mooney Scorch Competitors

ML 1+4 ML +5
100 °C 120 °C
[MU] [min.]

Neuburg Siliceous Earth

Carbon black N 550

Pptd. silica 180 m2/g

Pptd. silica 180 m?/g (5 phr DEG)
Pptd. aluminum silicate

Pptd. aluminum silicate (2 phr DEG)
Pptd. calcium silicate

Pptd. calcium silicate (2 phr DEG)
French Hard Clay (5 phr DEG)
Engl. Hard Clay (5 phr DEG)
Engl. Clay (2 phr DEG)

Engl. Soft Clay

Engl. Soft Clay (2 phr DEG)

Engl. calcined Clay

Americ. calcined Clay

Americ. calcined Clay, vinyl functio. (T)

Americ. calcined Clay, amino functio.
Americ. calcined Clay, vinyl functio. (B)
Whiting

Whiting, stearate functio.

Americ. Talc
Americ. coated Talc, amino functio.

59 HOFFMANN
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Appendix

Properties of raw compound — Neuburg Siliceous Earth

Torque o : Conversion Conversion o Time until max. speed of
Rotorless Curemeter o Cross-linking yield . : Max. speed of vulcanization o
minimum time t. time tg, vulcanization

180°C [Nm] (Nm] [min.] [min] [Nm/min | [min.]

Sillitin V 85
Sillitin V 88
Sillitin N 82
Sillitin N 85
Sillitin Z 86
Sillitin Z 89
Sillikolloid P 87
Sillikolloid P 87 (2 phr DEG)
Silfit Z 91

Akiifit AM

Aktisil AM
Aktisil PF 216
Aktisil VM 56
Aktisil VM 56/89
Aktisil MAM-R
Aktisil MAM
Aktisil Q

Aktisil PF 777

(o]
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Appendix

Properties of raw compound — Competitors

Torque o . Conversion Conversion o Time until max. speed of
o Cross-linking yield : : Max. speed of vulcanization o
minimum time tg time tg, vulcanization tan &

605 C [Nm] L [min ] [min ] Dl [min.]

Rotorless Curemeter

Carbon black N 550 . . . 0.15
Pptd. silica 180 m2/g 0.74 1.06 0.3 3.9 1.32 0.4 0.09
Pptd. silica 180 m2/g (5 phr DEG) 0.53 1.23 0.2 3.9 1.17 0.4 0.05
Pptd. aluminum silicate 0.52 1.39 0.2 3.7 1.61 0.3 0.10
Pptd. aluminum silicate (2 phr DEG) 0.43 1.53 0.3 5.0 1.36 0.2 0.09
Pptd. calcium silicate 0.36 1.34 0.4 4.0 1.11 0.3 0.10
Pptd. calcium silicate (2 phr DEG) 0.35 1.41 0.4 4.1 1.11 0.4 0.08
French Hard Clay (5 phr DEG) 0.35 0.77 0.2 587 0.47 0.5 0.25
Engl. Hard Clay (5 phr DEG) 0.38 0.73 0.3 3.8 0.62 0.4 0.25
Engl. Clay (2 phr DEG) 0.17 0.55 0.3 3.8 0.46 0.5 0.23
Engl. Soft Clay 0.09 0.34 0.4 4.2 0.24 0.5 0.18
Engl. Soft Clay (2 phr DEG) 0.11 0.50 0.4 5.9 0.24 0.6 0.15
Engl. calcined Clay 0.26 0.61 0.7 589 0.30 0.5 0.15
Americ. calcined Clay 0.22 0.57 0.7 5.4 0.33 0.5 0.15
Americ. calcined Clay, vinyl functio. (T) 0.13 0.50 0.7 519 0.25 0.5 0.15
Americ. calcined Clay, amino functio. 0.16 0.51 0.4 5.8 0.28 0.5 0.11
Americ. calcined Clay, vinyl functio. (B) 0.15 0.53 0.5 7.7 0.25 0.5 0.12
Whiting 0.08 0.35 0.5 5.1 0.27 0.4 0.19
Whiting, stearate functio. 0.05 0.35 0.4 5.7 0.19 0.4 0.20
Americ. Talc 0.08 0.45 0.4 5.3 0.28 0.5 0.11
Americ. coated Talc, amino functio. 0.08 0.48 0.4 5.4 0.26 0.5 0.10

]
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Hardness : Elongation Modulus Tear resistance
: Tensile strength .
S2 specimen [MPa] at break 100 % Trousers specimen
[Shore A] [%] [MPa] [N/mm]

Rebound elasticity
(%]

Silitin v 85
Silitin v 88

Silitin N 82

Siliitin N 85

Sillitin Z 86

Silitin Z 89

Sillikolloid P 87

Sillikolloid P 87 (2 phr DEG)
Silfit z 91

Aktifit AM

Aktisil AM

Aktisil PF 216

Aktisil VM 56

Aktisil VM 56/89

Aktisil MAM-R

Aktisil MAM

Aktisil Q

Aktisil PF 777

<]
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Hardness . Elongation Modulus Tear resistance
Tensile strength

Rebound elasticity

S2 specimen [%]

[Shore A]

at break 100 % Trousers specimen

Ll [%] [MPa] [N/mm]

Carbon black N 550 182
Pptd. silica 180 m2/g 72 14.8 595 2.1 19.2 48
Pptd. silica 180 m2/g (5 phr DEG) 67 17.7 604 1.8 13.8 45
Pptd. aluminum silicate 66 8.5 545 2.3 11.7 46
Pptd. aluminum silicate (2 phr DEG) 66 7.3 521 2.2 12.2 46
Pptd. calcium silicate 66 5.1 489 2.4 9.3 n.d.
Pptd. calcium silicate (2 phr DEG) 68 5.4 546 2.3 9.8 n.d.
French Hard Clay (5 phr DEG) 66 5.4 461 3.3 10.2 32
Engl. Hard Clay (5 phr DEG) 66 5.2 455 29 10.8 88
Engl. Clay (2 phr DEG) 64 4.7 319 3.4 10.1 40
Engl. Soft Clay 57 3.0 549 2.2 11.9 48
Engl. Soft Clay (2 phr DEG) 64 85 431 3.1 10.7 43
Engl. calcined Clay 67 5.2 312 3.8 7.5 38
Americ. calcined Clay 63 5.8 404 3.3 9.8 41
Americ. calcined Clay, vinyl functio. (T) 65 7.6 228 4.9 4.8 40
Americ. calcined Clay, amino functio. 65 8.0 199 5.1 3.3 45
Americ. calcined Clay, vinyl functio. (B) 68 8.0 172 5.9 3.2 41
Whiting 48 3.8 781 1.2 7.2 46
Whiting, stearate functio. 48 3.0 686 1.0 5.5 45
Americ. Talc 63 4.3 328 3.4 8.4 44
Americ. coated Talc, amino functio. 66 5.7 148 4.9 3.7 46

n.d.: not determinable, specimen inflated

3 HOFFMANN
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Appendix

Properties of vulcanizate — Compression set

CS 100 °C CS 125°C CS 150 °C

Gl E 241/ 25 % Def. | 24 h / 25 % Def. | 24 h / 25 % Def,

CS 100 °C CS125°C CS 150 °C
24 h /25 % Def. | 24 h/25 % Def. | 24 h/ 25 % Def.

Neuburg Siliceous Earth
Carbon black N 550 . 29.4

Pptd. silica 180 m#/g 53.7 57.4 72.2
Pptd. silica 180 m2/g (5 phr DEG) 46.0 60.8 71.2
Pptd. aluminum silicate 49.7 62.4 75.2
Pptd. aluminum silicate (2 phr DEG) 52.6 65.4 78.7
Pptd. calcium silicate 33.7 45.7 59.1
Pptd. calcium silicate (2 phr DEG) 37.8 49.7 63.1
French Hard Clay (5 phr DEG) 34.9 43.4 55.2
Engl. Hard Clay (5 phr DEG) 33.5 39.2 52.5
Engl. Clay (2 phr DEG) 2.9 38.4 46.4
Engl. Soft Clay 32.1 37.6 46.8
Engl. Soft Clay (2 phr DEG) 15.6 18.1 329
Engl. calcined Clay 19.2 23.8 31.5
Americ. calcined Clay 18.3 22.1 29.1
Americ. calcined Clay, vinyl functio. (T) 15.7 19.2 26.4
Americ. calcined Clay, amino functio. 10.6 13.8 20.0
Americ. calcined Clay, vinyl functio. (B) 13.8 16.5 235
Whiting 15.7 23.2 26.6
Whiting, stearate functio. 16.1 19.0 23.9
Americ. Talc 21.5 25.5 34.9
Americ. coated Talc, amino functio. 19.5 23.2 33.6

Sillitin V 85
Sillitin V 88
Sillitin N 82
Sillitin N 85
Sillitin Z 86
Sillitin Z 89
Sillikolloid P 87
Sillikolloid P 87 (2 phr DEG)
Silfit Z 91

Akiifit AM

Aktisil AM
Aktisil PF 216
Aktisil VM 56
Aktisil VM 56/89
Aktisil MAM-R
Aktisil MAM
Aktisil Q

Aktisil PF 777

o]
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Appendix

Hot air aging 168 h / 100 °C — Neuburg Siliceous Earth

Change of hardness Change of Change of Change of
S2 specimen tensile strength elongation at break modulus 100 %
[Shore A] [%] [rel.%] [%0]

Sillitin V 85
Sillitin v 88
Sillitin N 82
Sillitin N 85
Sillitin Z 86
Sillitin Z 89
Sillikolloid P 87

=
o

Sillikolloid P 87 (2 phr DEG) 4 0.5 -30.6 11.3
Silfit Z 91 7 -12.9 -37.1 3.0
Aktifit AM 3 2.2 -12.1 8.0
Aktisil AM 4 5.5 -19.5 21.4
Aktisil PF 216 5 3.1 -20.9 15.1
Aktisil VM 56 3 -13.4 -15.3 6.9
Aktisil VM 56/89 6 -17.1 -18.7 9.5
Aktisil MAM-R 2 -6.0 -11.8 3.9
Aktisil MAM 2 4.7 -13.2 7.3
Aktisil Q 3 -3.3 -5.0 1.7
Aktisil PF 777 4 -10.6 -8.2 13.1

o]
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Appendix

Hot air aging 168 h / 100 °C — Competitors

Change of hardness Change of Change of Change of
S2 specimen tensile strength elongation at break modulus 100 %
[Shore A] [%] [rel.%] [%0]

Carbon black N 550

Pptd. silica 180 m2/g

Pptd. silica 180 m2/g (5 phr DEG)
Pptd. aluminum silicate

Pptd. aluminum silicate (2 phr DEG)
Pptd. calcium silicate

Pptd. calcium silicate (2 phr DEG)
French Hard Clay (5 phr DEG)
Engl. Hard Clay (5 phr DEG)
Engl. Clay (2 phr DEG)

Engl. Soft Clay

Engl. Soft Clay (2 phr DEG)

Engl. calcined Clay

Americ. calcined Clay

Americ. calcined Clay, vinyl functio. (T)
Americ. calcined Clay, amino functio.
Americ. calcined Clay, vinyl functio. (B)
Whiting

N N A W W WL A~ DB 010N

Whiting, stearate functio. 13 -12.6 -43.0 121.3
Americ. Talc 3 11.3 -0.1 24.8
Americ. coated Talc, amino functio. 2 5.7 -12.6 9.6

[e2]

6
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Appendix

Hot air aging 168 h / 125 °C — Neuburg Siliceous Earth

Change of hardness Change of Change of Change of
S2 specimen tensile strength elongation at break modulus 100 %
[Shore A] [%] [rel.%] [%0]

Sillitin V 85
Sillitin v 88
Sillitin N 82
Sillitin N 85
Sillitin Z 86
Sillitin Z 89
Sillikolloid P 87
Sillikolloid P 87 (2 phr DEG)
Silfit z 91

Aktifit AM

Aktisil AM
Aktisil PF 216
Aktisil VM 56
Aktisil VM 56/89
Aktisil MAM-R
Aktisil MAM
Aktisil Q

Aktisil PF 777

O N o N o b~ N O

n.d.: not determinable, elongation at break under 100 %
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Appendix

Hot air aging 168 h / 125 °C — Competitors

Change of hardness Change of Change of Change of

S2 specimen tensile strength elongation at break modulus 100 %
[Shore A] [%] [rel.%] [%0]

Carbon black N 550 5 -8.4

| CarbonblackNS50 |

7 -61.9 645 85.8
10 -25.7 77.9 120.8
8 703 64.4 1075
9 25.2 -56.7 7.7
1 323 729 722
7 10.1 -67.4 425
5 115 416 222
4 17.7 425 nd

13 -25.4 -68.4 133.8
18 5.6 -86.2 nd

3 11 198 5.7

n.d.: not determinable, elongation at break under 100 %
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Appendix

Immersion in deionized water 168 h / 95 °C — Neuburg Siliceous Earth

Sillitin V 85
Sillitin v 88
Sillitin N 82
Sillitin N 85
Sillitin Z 86
Sillitin Z 89
Sillikolloid P 87
Sillikolloid P 87 (2 phr DEG)
Silfit z 91

Aktifit AM

Aktisil AM
Aktisil PF 216
Aktisil VM 56
Aktisil VM 56/89
Aktisil MAM-R
Aktisil MAM
Aktisil Q

Aktisil PF 777

Change of hardness
S2 specimen
[Shore A]

Change of
tensile strength
(%]

Change of
elongation at break
[rel.%]

Change of weight
(%]

Change of volume
[%]

2]

9

HOFFMIANN
[MAINTER/AL



Appendix

Immersion in deionized water 168 h / 95 °C — Competitors

Change of hardness Change of Change of

Change of weight Change of volume

S2 specimen tensile strength elongation at break [%] [%]

[Shore A] [%] [rel.%]

Carbon black N 550 2 . . . 1.5

| CarbonblackNS50 |

2 41.2 15.6 8.0 7.9
4 -44.9 13.3 7.5 8.0
1 3.0 03 5.3 6.1
6 111 49.4 3.8 5.4
5 8.0 51.0 55 8.7
4 -13.2 1106 3.3 4.9
4 222 05 28 43
5 -10.7 50.0 2.8 4.1
3 -20.8 89.1 2.2 2.6
3 -22.7 60.7 2.2 2.7
5 8.4 71 L0 L7
3 6.1 55 0.9 14
3 45 1.1 13 22
3 17.9 62.5 3.6 5.1
1 20 9.0 29 39

~
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Appendix

Garvey extrusion — Neuburg Siliceous Earth

I - e e T
At Oumimin: haul-off speed Extruder torque

4.0 2 4 4.0 140 Already at 2 m/min. no 4444 assessment reached Already at 2 m/min. no 4444 assessment reached
4.0 2 4 4.0 135 Already at 2 m/min. no 4444 assessment reached Already at 2 m/min. no 4444 assessment reached
4.0 2 4 4.0 135 Already at 2 m/min. no 4444 assessment reached Already at 2 m/min. no 4444 assessment reached
4.0 2 4 4.0 135 Already at 2 m/min. no 4444 assessment reached Already at 2 m/min. no 4444 assessment reached
4.0 4 4 4.0 140 2.0 140

4.0 4 4 4.0 140 4.5 160

4.0 3.5 4 4.0 145 Already at 2 m/min. no 4444 assessment reached Already at 2 m/min. no 4444 assessment reached
4.0 4 4 4.0 145 4.0 165

4.0 4 4 4.0 145 5.5 170

4.0 4 4 4.0 145 10.0 190

4.0 4 4 4.0 130 3.0 150

4.0 4 4 4.0 130 6.0 165

4.0 4 4 4.0 140 45 145

4.0 4 4 4.0 140 7.0 160

4.0 4 4 4.0 125 35 140

4.0 4 4 4.0 125 3.0 130

4.0 4 4 4.0 120 45 150

4.0 4 4 4.0 130 45 155

~
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Appendix

Garvey extrusion — Competitors

Assessment Garvey profile Max. extrusion speed with Max. extrusion speed with
At Ounimin: haul-off speed Extruder torque

4.0 4 4 4.0 150 13.0 (higher speed possible) 200

4.0 1.5 4 3.3 180 Already at 2 m/min. no 4444 assessment reached Already at 2 m/min. no 4444 assessment reached
4.0 15 4 3.2 165 Already at 2 m/min. no 4444 assessment reached Already at 2 m/min. no 4444 assessment reached
4.0 1 3.5 2.2 160 Already at 2 m/min. no 4444 assessment reached Already at 2 m/min. no 4444 assessment reached
4.0 1 3.5 2.2 150 Already at 2 m/min. no 4444 assessment reached Already at 2 m/min. no 4444 assessment reached
4.0 1.5 4 3.5 145 Already at 2 m/min. no 4444 assessment reached Already at 2 m/min. no 4444 assessment reached
4.0 1.3 4 2.2 145 Already at 2 m/min. no 4444 assessment reached Already at 2 m/min. no 4444 assessment reached
4.0 1 3 13 115 Already at 2 m/min. no 4444 assessment reached Already at 2 m/min. no 4444 assessment reached
4.0 15 . 2.0 130 Already at 2 m/min. no 4444 assessment reached Already at 2 m/min. no 4444 assessment reached
4.0 1 4 2.8 120 Already at 2 m/min. no 4444 assessment reached Already at 2 m/min. no 4444 assessment reached
4.0 15 4 2.8 110 Already at 2 m/min. no 4444 assessment reached Already at 2 m/min. no 4444 assessment reached
4.0 15 . 2.0 110 Already at 2 m/min. no 4444 assessment reached Already at 2 m/min. no 4444 assessment reached
4.0 4 4 4.0 140 3.0 140

4.0 4 4 4.0 130 4.0 145

4.0 4 4 4.0 125 45 150

4.0 4 4 4.0 120 5.5 150

4.0 4 4 4.0 120 25 130

4.0 2.5 4 3.3 110 Already at 2 m/min. no 4444 assessment reached Already at 2 m/min. no 4444 assessment reached
4.0 2.5 4 3.3 105 Already at 2 m/min. no 4444 assessment reached Already at 2 m/min. no 4444 assessment reached
4.0 25 35 2.7 100 Already at 2 m/min. no 4444 assessment reached Already at 2 m/min. no 4444 assessment reached
4.0 1.3 3 22 110 Already at 2 m/min. no 4444 assessment reached Already at 2 m/min. no 4444 assessment reached
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Appendix

Garvey extrusion - extrudates at 2.0 m/min haul-off speed

Sillitin V 85 Sillitin V 88 Sillitin N 82

Sillitin Z 86 Sillitin Z 89 Sillikolloid P 87 with DEG
| | front | back

-

back to diagram MDME




Appendix

Garvey extrusion - extrudates at 2.0 m/min haul-off speed

Silfit Z 91 Aktifit AM Aktisil AM

Aktisil PF 216

Aktisil VM 56 Aktisil VM 56/89 Aktisil MAM-R

Aktisil MAM

| front | back

back to diagram
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Appendix

Garvey extrusion - extrudates at 2.0 m/min haul-off speed

Aktisil Q Aktisil PF 777

Carbon black N 550

Pptd. silica 180 m2/g Pptd. silica 180 m2/g with DEG Pptd. aluminum silicate Pptd. aluminum silicate with DEG
front

~
(o]

-

@ back to diagram MDME




Appendix

Garvey extrusion - extrudates at 2.0 m/min haul-off speed

Pptd. calcium silicate Pptd. calcium silicate with DEG French Hard Clay with DEG

Engl. Hard Clay with DEG

front | back front back front | back

front

Engl. Clay with DEG Engl. Soft Clay with DEG

Engl. calcined Clay

front

back

back to diagram
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Appendix

Garvey extrusion - extrudates at 2.0 m/min haul-off speed

Americ. calcined Clay Americ. calcined Clay, vinyl functio. (T) Americ. calcined Clay, amino functio. Americ. calcined Clay, vinyl functio. (B)
front back front | back front back front | back

Whiting, stearate functio. Americ. coated Talc, amino functio.
front | back

back to diagram MDME



