
INTELLIGENT INDUSTRY SOLUTIONS

Solid Sil icone Rubber
New high performance materials



INTRODUCTION:

Sili cone Rubber Types

Sili cone Rubber

Room temperature curing

One compon ent
RTV-1

Cond ensation curing
Zinc-catalysed

High temperature curing

Solid Sili cone Rubb er
HTV

Peroxide curing Platinum curing

Liqu id Sili cone Rubb er
LR

Two components
RTV-2

Platinum curing
Addition curing
Platin-catalysed

Cond ensation curing
Zinc-catalysed



Silicone Rubber

Quartz

Siloxanes
= Silicone

OilSilica

RTV-1 RTV-2LRHTV

Silicon

Silanes

Polymer

... bu ilt on sand

Silicon

Silica

Curing system
Additives



Nature of silicone rubber

Bonding energy:
Si-O: 451 kJ/mol
C-C:  352 kJ/mol
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High Thermostability

High flexibility of siloxane chains Low glass transition state

Structural similarity of 
polymer and filler

Transparency



Properties of GP grades

Te m p e r at u r e Re s is t an ce

<  130° C s everal y ears

150° C 1-2 y ears  

300° C 10 d ays

200° C 8 m onths

250° C 3 m onths

flexible down to -45 ° C

„ constant“ mechanical properties
over a wide temp. range 

excellent weather resistance

electrically insulating (5 x 1015 W.cm)

compliant with food regulations
FDA, BgVV

suitable for medical devices
certificates USP class VI, ISO 10993

sterili sable by gamma irradiation, steam
and ETO

excellent damping properties



Mechan ical Properties
in dependance of temperature

S hore tens . e long. tear tens . e long. tear tens . e long. tear

EPD M 42 15,4 670 17 9,8 270 5 200

N R 37 15,2 610 42 9,4 330 17 5 210 10

VMQ 40 9,6 710 22 8,5 530 15 7,6 490 11

25° C 100° C 150° C



Mechan ical Properties
of Natural Rubbe r, EPDM and Silicone Rubbe r

before and after aging at 150� C

Mec h an ica l Prop er t ies EPDM NR VMQ

hardness  [S hore  A ] 42 37 45

tens ile  [N /m m 2] 15 ,4 15,2 9

e longation  [% ] 670 610 600

tear res is tance [N /m m ] 15 43 17

rebound res ilience [% ] 67 73 63
com press ion  se t [% ] 64 n.a . 10
(150 � C /120h)



Crosslinking systems

Bis (2,4-dichlorobenzoylperoxide)

Extrusion

Cure temperature: 95-125 ° C

Pt-Catalyst + Si-H Cross linker

Dicumylperoxide
Bis(tert.butylperoxy)dimethylhexane

Press moulding

Cure temperature: 130 - 165 ° C

Pt-Catalyst + Si-H Cross linker

Shift



Comparison of Curing systems
Curing system produ cts t90at 180 � C [s]

Di-cumyl-peroxid ELASTOSIL ® R 420/60   C1 68

Bis-(t-butyl-peroxy)-hexan ELASTOSIL ® R 420/60   C6 84

Platinum-complex (2-K) ELASTOSIL ® R 4000/60 A, B 35

Platinum-complex (1-K) ELASTOSIL ® R 4001/60 35

Curing system produ cts Curing time
at 180 � C [s]

Peroxide-curing HTV ELASTOSIL® R 420 120

Platinum-curing HTV ELASTOSIL® R 4000 A, B 50

Platinum-curing LR ELASTOSIL® LR 3004 A, B 25



Platinum curing HTV

Advantage of Platinum Cure:

dry surface

faster curing

higher transparency

no split-products

no yellowinghigher tear resistance

Disadvantage of 2K-Platinum Cure:

2-pack system affords mixing

Pot life limited after mixing A+B: 1-10 days

easy demoulding



Process ing of ELASTOSIL eco Sil icone Rubbe r

Two compon ent systems are mixed on a roller mill:

1. Mill must be chilled (not too cold to avoid condensation of water)

2. AB mixture then must be kept in hermetic wrapping (PE-foil) 

3. AB mixture then must be kept at a low temperature (< 25 � C)

3 ESSENTIALS:

Curing characteristics:

1. Sufficient pot life

2. Curing above 100� C

3. Post-curing at 200� C / 4h



Preform types of Solid Sil icone Rubbe r (HTV)

¾ Blocks

¾ Strips

¾ Sheets

¾ endless Cord

Pellets !



HCR solid silicone rubber: pelletized

Š hardness range 60 Shore A and higher

Š Advantages
¾ fully automatic extrusion line

¾ pneumatic feeding over long distances from boxes

¾ ready to use: catalysed and pigmented
¾ storage stable in 270 kg boxes

Š Applications 
¾ wire & cable

¾ window and door gasket

¾ tubings and profiles for technical applications



Pneumatical Dosing system 
for conv eying of 
HTV pellets

Z
Extruder

Venting via fil ter

Zyklon

ValveValve

Sensor

Sensor

Hopper

Silo

Motor

Sensor

Pellets



Special grades: „ Added Value“

¾ Highly damping grade : 35% resili ence (R 752)

¾ High green strength (R 760)

¾ High radiation resistance (R 490, R 501)

¾ Low temperature flexibility : -100� C (R 490)

¾ Ceramifying grade for moulding (R 543)

¾ Ceramifying Sili cone foam

¾ highly electrically or thermally cond uctive grades

¾ abrasion resistant coating (RD 3151)

¾ Sili cone Printink

etc. .....



Silicone blowing agents

Azo-blowing agent
· poor compatibility with

with Silicone rubber
· Toxic
· Closed cell foam

· fairly poor mechanical
properties (C.S.)

· simple processing
· post-curing
· for extrusion, limited use for

moulding

Blowing agent MTB
· very good compatibility with

Silicone Rubber
· non-toxic
· open cell foam

· very good mechanical

· experience needed
· post-curing not needed
· only for extrusion

Blowing agent XTB
· good compatibility with

· non-toxic
· closed cell foam

· good mechnical properties

· simple processing
· post-curing not needed
· for extrusion and

moulding

Silicone Rubber

properties



Silicone in Fire Safety Cables

Moscow 2000

London 1997



Important Burning Test standards

French standard NFC 32070

British standard BS 6387

German standard DIN 4102

UL Fire Wall Test UL 2196

• mechanical impact
• water impact
• temperature / time curve
• temperature maximum ~ 1000� C
• volts AC: 400 - 1000 V

• horizontal mounting to brick wall
• burned at 1080� C / 2 hours
• permanently powered at 500 volts AC
• water hose spraying at 5 bar for 5 minutes



Usual Technology
ELASTOSIL R 502/75
ELASTOSIL R 543/70 A+B

· layers of mica coated glass-fibre tape

· line speed ~ 10m / minute

· silicone rubber to be processed on 
standard equipment

· line speed up to 450m / minute

Special features:

· no corrosive or toxic by-products (IEC 754 part 2 / DIN 0472 part 813)

· light transmission > 90% (IEC 1034 part 1)

· on burning, no formation of ash but ceramic layer

· volume resistivity sufficiently high to prevent break-down at 1000� C

· good resistance to mechanical impact


