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In addition-cured, high consistency silicone rubber
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Experimental

Fillers, Characteristics

Oil absorption Density Specific Calcination

surface area -
BET Functionalization

[9/1009] [m?/g]
Silfit Z 91 2.0 10 65 2.6 10 calcined
Aktisil Q 4.0 18 43 2.6 6 methacrylic functionalized
Aktifit Q 2.0 10 65 2.6 9 calcined,

methacrylic functionalized

calcined,

Aktifit VM 2.0 10 65 2.6 9 : ) :
vinyl functionalized
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Experimental

Formulation 6

two-component high consistency silicone rubber for
ELASTOSIL® R plus 4000/40 molded articles

Wacker hardness: 40 Shore A 100
characteristics: high tear resistance

Neuburg Siliceous Earth filler, based on corpuscular Neuburg Silica and lamellar o5

(calcined/functionalized) kaolinite

Elastosil® AUX Batch PT 2 platinum catalyst batch for molded articles 1.5

Wacker
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Experimental 6

Compounding, vulcanization and post-cure parameters 6@

Vulcanization

Compounding The curing was carried out in a press at 150 °C

Open mill @ 150 x 300 mm Curing time 5 minutes

Batch weight approx. 800 g

Mixing time approx. 10 to 12 mins. Temperature 200 °C
Duration 4 hours
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Results

Rotorless curemeter, 150 °C, 0.1° deflection

7
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Results
Rotorless curemeter, 150 °C, 0.1° deflection 6
tan §, end of test 6
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Results — post-cured specimen (4 h / 200 °C)

Hardness in Shore A
Piled-up S2 dumbbells
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Results — post-cured specimen (4 h / 200 °C)

Tear resistance in N/mm
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Results — post-cured specimen (4 h / 200 °C)
Tensile test with S2 dumbbells 6
Modulus 100 % & 300 % in MPa &,

HE100% N300 %

Base cpd. Silfit Z 91 Aktisil Q Aktifit Q Aktifit VM
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Results — post-cured specimen (4 h / 200 °C) 6

Compression setin % (24 h /175 °C / 25 % deformation) 6
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Results — post-cured specimen (4 h / 200 °C)

Rebound elasticity in % 6
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*eCe€r Ope?,

Hot air aging
168 h /200 °C
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Results — post-cured specimen (4 h / 200 °C)

Hot air aging 168 h / 200 °C

Change of tear resistance (trousers) in %
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Results — post-cured specimen (4 h / 200 °C)

Hot air aging 168 h / 200 °C
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Results — post-cured specimen (4 h / 200 °C) 6

Hot air aging 168 h / 200 °C

Change of tensile strength in % Change of elong. at break in %, rel.
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Immersion in reference oil IRM 903
72 h /150 °C
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Results — post-cured specimen (4 h / 200 °C)

Immersion in reference oil IRM 903
72 h /150 °C
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Results — post-cured specimen (4 h / 200 °C)

Immersion in reference oil IRM 903
72 h /150 °C
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Summary 6

General benefits with 25 phr NSE vs. base compound 6@

processing properties

* less stickiness and higher intrinsic strength of the non-cured compounds (green strength)

mechanical properties

comparable or higher tear resistance
higher modulus

better oil resistance

comparable hot air resistance

compound costs

« compound cost reduction potential
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Summary 6

Product specific benefits with 25 phr NSE vs. base compound 6

_ Silfit Z 91 Aktisil Q Aktifit Q Aktifit VM

reduction of stickiness

intrinsic strength of the non-cured

compounds (green strength) * + + +
torque minimum = = = =
cure yield + + + +
tear resistance trousers = =

tear resistance graves + — + +
modulus + + + +
compression set =

hot air resistance +

oil resistance + + + +

+ = petter than base compound + = best product = = comparable to base compound
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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

Test standards — overview

Cure characteristics
Tensile test
Compression set
Hardness

Rebound elasticity

Tear resistance - Trousers
specimen

Tear resistance - Graves
specimen

Resistance to liquid media

Resistance to air

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 34-1, Bb

DIN ISO 1817
ISO 188, D
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Appendix

Neuburg Siliceous Earth

A natural combination of corpuscular Neuburg silica and lamellar kaolinite: a loose mixture impossible to separate by

physical methods. The silica portion exhibits a round grain shape and consists of aggregated primary particles of about
200 nm diameter.
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Appendix 6

Morphology of Neuburg Siliceous Earth 6

lamellar:
Kaolifiite

Magnification El??).OQQx
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Appendix 6

Calcined Neuburg Siliceous Earth 6

A downstream thermal process lead to the calcined products SILFIT and AKTIFIT, based on SILLITIN Z 86.

Calcination Process

~
7

o > . Lo - ’1:.

Calcined Neuburg Siliceous Earth

Additional application benefits, as well as the removing of crystal water included in the kaolinite. The silica part remains
inert.

back to formulation
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Results In tabular form
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Appendix

Results in tabular form

7

Rheology

Torque minimum

Torque maximum

Cure yield

Curing time

Tan d

Vulcanisate — post-cured 4 h / 200 °C
Hardness

Tensile strength

Elongation at break

Modulus 100 %

Modulus 300 %

Tear resistance trousers

Tear resistance graves

Compression set (24 h / 175 °C / 25 % def.)

Rebound elasticity

Nm
Nm
Nm

mins.

Shore A
MPa

%

MPa
MPa
N/mm
N/mm
%

%

0.013
0.200
0.187

5.00
0.08

37
7.9
887
11
2.6
20.6
35.3
24
49

0.016

0.275

0.259
5.00

0.08

43
6.2
637
1.6
3.8
20.8
38.3
32
44

0.014

0.257

0.243
5.00

0.07

48
5.8
629
1.8
3.8
19.7

36.4

24

46

0.016

0.272

0.256
5.00
0.08

46
6.3
676
1.8
3.9
20.9
38.3
32
43

0.016

0.266

0.250
5.00
0.08

42
5.8
739
1.4
3.2

19.1
37.8

28
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Appendix 6

Results in tabular form 6

Hot air aging 168 h / 200 °C

Hardness Shore A 41 51 53 50 50
Tensile strength MPa 9.5 6.7 5.6 5.4 6.3
Elongation at break % 664 357 500 391 416
Modulus 100 % MPa 1.3 2.1 2.0 2.1 2.0
Modulus 300 % MPa 3.5 5.9 4.4 4.7 4.9
Tear resistance trousers N/mm 17.0 17.1 17.3 15.8 15.8
Tear resistance graves N/mm 31.3 31.8 29.0 28.0 33.7
Rebound elasticity % 46 41 43 42 44
AHardness Shore A 4 8 5 4 8
ATensile strength % 20.1 8.2 -2.8 -13.6 7.9
AElongation at break %, rel. -25.1 -43.9 -20.6 -42.1 -43.7
AModulus 100 % % 19.1 33.3 25.0 16.4 42.6
AModulus 300 % % 34.6 53.5 15.0 225 52.5
ATear resistance trousers % -17.5 -17.8 -12.2 -24.4 -17.3
ATear resistance graves % -11.3 -17.0 -20.3 -26.9 -10.8
ARebound elasticity %, rel. -6.1 -6.8 -6.5 -2.3 2.3
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Appendix

Results in tabular form

7

Immersion in reference oil IRM 903 72 h / 150 °C
Hardness

Tensile strength

Elongation at break

Modulus 100 %

AHardness

ATensile strength

AElongation at break

AModulus 100 %

AWeight

AVolume

Shore A
MPa

%

MPa
Shore A
%

%, rel.
%

%

%

23
Sl
267
1.3

-61.4
-69.9
14.5
5y
65

28
S
251
1.7
-15
-46.6
-60.7
6.3
42
59

31
3.4
272
1.9

-40.5
-56.8
s
=8
56

28
Sk
248
1.7
-18
47.0
GO
-6.8
42
58

26
2.9
286
1.3

-49.4
61.3

-6.4
44
61
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