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Dow Automotive Solutions
Dow Automotive Solutions (consumer.
dow.com/transportation) is focused 
on meeting automotive megatrend 
challenges for smarter, safer, lighter  
and connected vehicles. Dow’s  
experience, creativity and problem- 
solving collaboration are helping the 
global automotive industry meet its  
needs for sustainable innovation, 
enhanced reliability and cost in use.

With a rich history of proven innovation 
for more than 70 years, Dow has developed 
cost-effective solutions for unique design 
and production requirements involving 
numerous vehicle systems. These include 
powertrain, chassis and brakes, body 
and lighting, interior, and electrical/
electronics. The range of proven, effective 
Dow materials for automotive  
applications includes:

• Dow adhesives and sealants

• Dow and SILASTIC™ silicone and 
fluorosilicone engineered elastomers

• Dow electronics materials

Established in 1943 specifically to explore 
and develop the potential of silicones, 
Dow (consumer.dow.com) has been a 
pioneer of silicon-based technologies for 
business and industry worldwide. Today, 
the company provides performance-
enhancing solutions to serve the diverse 
needs of more than 25,000 customers 
worldwide. A global leader in silicones, 
silicon-based technology and innovation, 
Dow offers more than 7,000 products and 
services. More than half of Dow’s annual 
sales are outside the United States. 

Introduction
This paper aims to demonstrate the 
various ways fluorosilicone elastomers 
can offer innovations to the automotive 
industry and provide answers for  
new challenges.

After an introduction to fluorosilicone 
chemistry and related definitions, we 
will present benefits of this material 
class and show typical applications in 
the automotive industry that can make 
the most of this technology – both in 

the current environment and in the 
future. To design emission-reduction 
technologies, we need new materials, 
such as the new SILASTIC™ 100% F-LSR 
from Dow: a range of products combining 
fluorosilicone rubber properties (broad 
temperature range, plus fluid resistance) 
and liquid injection molding technologies 
(LSR productivity). Developments for 
turbocharger hoses and exhaust gas 
recirculation will demonstrate the 
progress made in terms of fluid and 
temperature resistance in combination 
with optimized processing behavior. 
Sustainable innovation is not only a 
matter of offering new products or 
improved material performance; it also 
should combine material improvements 
and intimate market understanding to 
offer solutions responding exactly to  
new application challenges.
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Replacing one CH3 with CH2CH2CF3 gives:

•  Improved resistance to non-polar 
hydrocarbon fuels, oils and solvents

•  Increased specific gravity

•  Improved solubility in polar fluids 
such as esters and ketones

•  Improved lubricity

•  Lower use temperature by eliminating 
polymer Tm crystallization

What Are Fluorosilicone Rubber  
(FSR) Compounds?

SILASTIC™ FSR (and HCR) compounds 
are ready-to-use rubber crepe mixtures 
designed for traditional molding, 
calendering and extrusion processes.

The properties of a compound are 
influenced by:

•  The base(s) used

•  The curing system

•  Additives

•  Secondary fillers
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Figure 2: Positioning of solid and liquid fluorosilicone in the silicone rubber range
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Figure 3: SILASTIC™ F-LSR product range
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Figure 1: Fluorosilicone performance matrix
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FVMQ Definition and Benefits
Fluorosilicone elastomers are very 
competitive in applications operating 
under wide ranges of temperatures 
and in contact with aggressive fluids. 
In applications like turbocharger hose 
liners, the combined needs of high-
temperature stability, adhesion to 
dimethyl silicones and resistance to 
fluid make fluorosilicone elastomers 
the natural choice. They are equally 
competitive in harsh application 
environments that combine low 
temperatures and presence of fluids.

Fluorosilicone is competitive

Fluorosilicone is very competitive

Fluorosilicone not typically used
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What Are Fluoro Liquid Silicone 
Rubbers (F-LSRs)?

SILASTIC™ F-LSRs are liquid silicone 
rubbers that are fluorinated (40 mol% 
and 100 mol%). SILASTIC™ F-LSRs have 
much lower viscosity compared to FSR, 
which allows them to utilize traditional 
LSR production equipment to make 
fluorosilicone rubber seals, gaskets and 
diaphragms faster and more efficiently 
with better dimensional control.

F-LSR – A New Dimension  
of FVMQ
In Figure 4, the cure profile for the  
new F-LSR – measured here with a 
moving die rheometer (MDR) – shows 
sharp curves at low (120°C) and high 
(170°C) temperatures.

As shown in Figure 5, in comparison  
with peroxide-cured solid FSR (grey curve) 
the platinum-addition-cured F-LSR 
(orange curve) cures much faster (i.e.,  
can be demolded earlier during the 
injection molding process) and also 
shows reduced mold stickiness due to 
complete cure of molded parts – and,  
as such, easier mold release.

The fast cycle times of the F-LSRs are 
not obtained at the expense of higher 
molding temperatures; as such, it is 
possible to overmold SILASTIC™ F-LSR 
onto plastic parts. The overmolding can 
happen either in a separate operation or 
in a successive injection sequence in the 
same mold.

Property Unit Test Standard As Molded[1] Post-Cure[2]

Durometer Shore A ASTM D2240 65 70

Tensile MPa DIN 53504, S2 5.4 5.6

Elongation % DIN 53504, S2 162 151

100% Modulus MPa DIN 53504, S2 3.2 3.7

Tear B kN/m ASTM D624B 15.0 13.7

Compression Set[3] % ASTM D395 22 12

Extrusion Rate g/min MIL-S-8802D 15

Viscosity at 10s-1 Pa.s CTM 1094 900

[1] Press-cured 10 min at 120°C 
[2] Post-cured 4 hr at 200°C 
[3] 22 hr at 175°C, 25% compression

Table 1: General properties of SILASTIC™ FL 70-9201 F-LSR

Figure 4: Cure profile of SILASTIC™ FL 70-9201 F-LSR
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Figure 5: Cure profile of SILASTIC™ FL 70-9201 F-LSR versus peroxide-cured LSR
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Figure 6: Rheological properties of 
SILASTIC™ FL 70-9201 F-LSR

Overmolding processes can help to 
integrate single operations by either 
the silicone molder or the plastic 
molder. Overmolding can enhance 
manufacturing flexibility by:

• Saving time

• Saving costs on shipment and stock  
of intermediate parts

• Reducing quality assurance issues  
of incoming parts made elsewhere

• Removing the cost of assembling parts

Considering current automotive trends 
for small engine designs and increased 
efficiency, an environmental focus, and 
longer warranty periods, the increase in 
design flexibility as a result of innovative 
materials like these will be critical to 
meet market needs.

Part A and Part B have nearly similar 
viscosities, and the shear thinning 
behavior is comparable to standard  
LSR materials. 

This clearly helps designers of fuel-
resistant parts to not be constrained by 
processing limitations inherent to small 
or intricate parts. What makes liquid 
injection molding a better solution 
from a manufacturing standpoint is 
now available for fluorinated silicones. 
SILASTIC™ 100% F-LSR rubber processes 
like a dimethyl liquid silicone rubber, 
which means no special equipment 
or tooling is necessary. Standard LSR 
equipment can be used.
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Figure 7: Compression set of SILASTIC™ 
FL 70-9201 F-LSR

Internal test runs at temperatures 
between 120°C and 165°C have confirmed 
the good processability of the new 
material, and mechanical results 
from molded test sheets at different 
temperatures and curing times show 
practically no major differences, which 
confirms the wide process window 
possible for this new generation of  
F-LSR material.

In Figure 7, compression set results show 
low values at 24 hours/175°C standard 
test – but values < 50% also are obtained 
after 168 hours/175°C, indicating the 
qualification of this new material class 
for sealing applications.

Typical Automotive Applications
Typical applications for fluorosilicones in 
the automotive industry are:

•  Fuel line safety seals

•  Oil system seals

•  Turbocharger hoses

•  Membranes

•  O-rings

•  Gaskets

Emission-Reduction Technologies: 
Biodiesel, Fuels, Oils
Biodiesels are popular, renewable, 
biodegradable, less-toxic automotive 
fuels that are used pure or in blend with 
petroleum diesel.

Typical contaminants added for  
test purposes:

•  Metals: aluminum, copper and  
iron powder

•  Distilled water (biodiesels  
absorb water)
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Figure 8: FVMQ study in oxidized B30 + 1% H2O, 336 hours at 125°C in sealed tank 
(first screening)
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Ultimate test methods require long runs in a pressure tank at 
125°C. (Fluorocarbon rubbers need special formulation.)

The influence of formulation chemistry is obvious. In  
Figure 8, Sample 6 gives the best performance in this test,  
with the lowest changes and volume swell under the described 
conditions.

SILASTIC™ FL 70-9201 F-LSR Biodiesel, Diesel, Fuel Data

The new F-LSR material, SILASTIC™ FL 70-9201 F-LSR, also shows 
adequate performance in various test fluids, including biodiesel, 
diesel and specific reference fuels (Table 2). For example, after 
168 hours/40°C in biodiesel, only 3.1% volume swell, -5 points 
durometer change, -14% tensile strength change and 6.7% 
elongation reduction versus the original values are found.

In Reference Fuel C after 168 hours/60°C, the volume swell 
is found to be at 23% – in the normal range for FVMQ; the 
durometer change is only 1 point; the change in tensile 
strength is 5%; and the elongation change is 4.7%.

Table 2: Performance in test fluids

Material SILASTIC™ FL 70-9201 (PC)

Batch 23888-14

Durometer 68

Median Tensile 5.8

Median Elongation 150

100% Modulus, MPa 3.56

PC = Post-cured 4 hr/200°C

Fuel Type

Biodiesel 40°C Diesel 40°C Fam B 23°C Fam B 60°C

70 hr 168 hr 70 hr 168 hr 70 hr 168 hr 70 hr 168 hr

Average Volume Swell, %

Average Weight Loss, %

3.6
-1.8

3.1
-1.7

3.5
-0.5

3.6
-0.3

23.6
0.9

23.3
0.9

29.0
1.4

21.4
1.6

Median Durometer 63 63 67 66 67 66 66 66

Durometer Change, pts -5 -5 -1 -2 -1 -2 -2 -2

Median Tensile 5.0 5.0 5.5 5.3 5.9 6.2 6.0 6.2

Tensile Change, % -13.1 -14.3 -5.9 -8.4 1.7 6.6 4.0 6.9

Median Elongation 141 140 154 146 154 162 157 171

Elongation Change, % -6.0 -6.7 2.7 -2.7 2.7 8.0 4.7 14.0

Median 100% Modulus 3.7 3.6 3.7 3.8 3.9 4.0 4.0 3.8

100% Modulus Change, % 3.4 0.6 4.5 5.6 8.7 11.5 11.2 7.0

Fuel Type

Reference Fuel B 23°C Reference Fuel C 23°C Reference Fuel C 60°C E85 60°C

70 hr 168 hr 70 hr 168 hr 70 hr 168 hr 70 hr 168 hr

Average Volume Swell, % 18.3 18.1 20.9 20.7 24.0 23.0 11.4 11.4

Average Weight Loss, % 0.5 0.6 0.6 0.6 0.9 1.0 0.8 0.9

Median Durometer 66 67 66 67 66 67 67 67

Durometer Change, pts -2 -1 -2 -1 -2 -1 -1 -1

Median Tensile 5.4 5.8 5.8 6.3 6.0 6.1 6.0 6.1

Tensile Change, % -7.4 0.3 -0.3 9.3 3.8 5.0 2.9 5.9

Median Elongation 140 153 147 160 157 157 153 157

Elongation Change, % -6.7 2.0 -2.0 6.7 4.7 4.7 2.0 4.7

Median 100% Modulus 4.0 3.8 4.0 3.9 3.9 4.0 3.9 3.9

100% Modulus Change, % 12.9 5.9 12.9 10.7 9.6 13.5 10.1 10.4

Note: All properties measured after 72-hour dry-out
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SILASTIC™ FL-70-9201 F-LSR Oil,  
Fluid Data

In conclusion, optimized SILASTIC™ FSR 
compounds can be formulated with 
low swell and low property changes 
according to the latest demanding testing 
requirements, as demonstrated with 
selected tests in biodiesel. 

Also, the new-generation SILASTIC™ F-LSR 
is performing in the same way as solid 
FSR under various test conditions, with 
low swell and property changes.

Both materials meet the challenges of 
new fuel and fluids used in automotive 
applications well.

The new SILASTIC™ F-LSR could be 
the material of choice for many new 
applications, providing higher efficiency 
at a given performance and allowing 
wider design flexibility of parts.

Castrol Syntec 0W-30 
70 hr/150°C

Castrol Syntec 0W-30 
168 hr/150°C

ATF 4 
70 hr/150°C

ATF 4 
168 hr/150°C

SILASTIC™ 
FL 70-9201 
F-LSR (AM)

SILASTIC™ 
FL 70-9201 
F-LSR (PC)

SILASTIC™ 
FL 70-9201 
F-LSR (AM)

SILASTIC™ 
FL 70-9201 
F-LSR (PC)

SILASTIC™ 
FL 70-9201 
F-LSR (AM)

SILASTIC™ 
FL 70-9201 
F-LSR (PC)

SILASTIC™ 
FL 70-9201 
F-LSR (AM)

SILASTIC™ 
FL 70-9201 
F-LSR (PC)

Median Volume Change, % -0.6 1.3 -0.4 1.1 0.2 2.1 0.2 2.3

Median Weight Change, % -1.1 0.6 -1.25 0.46 -0.6 1.1 -0.7 1.2

Durometer 65.0 67.0 64 67 63.0 66.0 64.0 65.0

Durometer Change, pts 1.0 -1.0 0 -1 -1.0 -2.0 0 -3

Median Tensile 4.6 5.3 5.2 5.4 5.4 5.1 4.7 5.1

Tensile Change, % -24.5 -8.2 -14.5 -6.2 -12.0 -12.8 -22.3 -11.6

Median Elongation 130.0 126.0 148 129 144.0 125.0 127.0 133.0

Elongation Change, % -24.9 -16.0 -14.5 -14.0 -16.8 -16.7 -26.6 -11.3

Median 100% Modulus 3.6 4.2 3.5 4.2 3.7 4.0 3.7 3.8

100% Modulus Change, % 2.4 18.7 0.9 18.5 4.8 13.0 7.0 8.1

PC = Post-cured 4 hr/200°C
AM = As molded
Note: All properties measured 30 minutes after immersion

Table 3: Heat aging in test oils shows low volume swell and good retention of mechanical properties.

Emission-Reduction Technologies: 
Turbocharger Hose Performance
Factors Governing Choice of TCH  
Inner Liner

•  Oil resistance (new grades)

•  Modulus (some rigid liners tend to 
break and delaminate)

•  Adhesion to silicone (VMQ) layer

•  Temperature resistance from hot 
(225°C) to cold (-40°C)

•  Processability

•  Cost

Also, development of new HCR-FSR 
combinations for turbocharger hoses 
contributes to enhanced exhaust gas 
management with higher temperature 
stability (> 200 to 250°C) and chemical 
resistance to emissions.

A new range of optimized FSR 
formulations shows excellent stability. 

The best material (2B) yields 15% loss in 
tensile strength and just a 5 to 10% loss  
in elongation at break when tested in oil 
7 days/175°C (Figure 9).

In conclusion:

•  SILASTIC™ FSR compounds show 
excellent resistance to the most 
aggressive oils

•  FSR and HCR show very similar 
modulus, hence their behavior  
under dynamic stress is less prone  
to delaminating issues

•  The FSR/HCR adhesion package 
ensures good adhesion between  
the FSR liner and HCR layer

•  While the low-temperature resistance 
of FSR matches the application 
requirements, the high-temperature 
resistance was increased thanks to a 
continuous development effort

Emission Reduction Technologies: 
Exhaust Gas Recirculation (EGR)
Exhaust gas recirculation systems are 
becoming standard in the automotive 
industry, and many OEM specifications 
have been written around this application, 
such as:

•  BMW GS97018:2008-11

•  Fiat 902139

•  Ford AZ 102-02

•  GM GME 8688

•  VW PV3936

All specifications follow different 
approaches and use various test fluid 
mixtures or real condensates, as well  
as various testing temperatures.

Performance of SILASTIC™ FL 70-9201 
F-LSR according to VW PV3936 appears  
to be very good (Table 4).
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As new specifications are issued or 
updated, Dow will continue to monitor 
the evolution of the need with the 
objective of optimizing FSR performance.

Sustainability Outlook: SILASTIC™ 
FSR and F-LSR Innovation
Emission Reduction –  
Fuel Management

Optimum control of the gasoline/air  
ratio requires improved fuel management. 
Constant elastic properties at negative 
temperatures as well as at permanent 
engine service conditions require 
improved materials with good  
fuel resistance.

New fuel-resistant F-LSRs provide the 
desired end-product properties while also 
granting economical production of large 
series of control membranes or seals for 
the fuel system, including resistivity to 
new, alternative fuels like bioethanol or 
rapeseed esters.

Emission Reduction – Exhaust  
Gas Management

By improving the efficiency of 
combustion, it is possible to better utilize 
the fuel, thus reducing carbon-dioxide 
emission. This happens by increasing the 
pressure on the side of fuel intake.

Increased temperatures, higher pressure 
and increasing residues of oil require 
improved material combinations with 
long-term temperature resistance of 
200 to 250°C and chemical resistance to 
emissions. Newly developed HCR-FSR 
combinations for turbocharger hoses 
meet those requirements exactly.

Today – and even more in the future –
megatrends will drive the growth.

Increasing demand for products, 
processes and technologies that meet 
environmental and societal needs will 
play a key role in current and future 
innovation activities. Silicon-based 
materials provide answers and solutions 
for a sustainable future.

Figure 9: Optimized FSR technology: oil resistance – 7 days/175°C
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Table 4: SILASTIC™ FL 70-9201 F-LSR resistance to blow-by-gas (VW PV3936-B, Edition 
October 2010)

Initial Properties

Hardness Shore A 67

Tensile MPa 6.1

Elongation % 178

After 4 Cycles, According to VW PV3936-B

Hardness
Hardness change

Shore A
pts

63
-4

Tensile
Tensile drop

MPa
%

5.1
-16

Elongation
Elongation drop

%
%

148
-17

Mass Change % 3.6

Visual Aspect no changes
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PRODUCT SAFETY INFORMATION REQUIRED FOR SAFE USE IS NOT INCLUDED IN THIS DOCUMENT. 
BEFORE HANDLING, READ PRODUCT AND SAFETY DATA SHEETS AND CONTAINER LABELS FOR 
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LIMITED WARRANTY INFORMATION – PLEASE READ CAREFULLY 

The information contained herein is offered in good faith and is believed to be accurate. However, because 
conditions and methods of use of our products are beyond our control, this information should not be used 
in substitution for customer’s tests to ensure that our products are safe, effective and fully satisfactory for 
the intended end use. Suggestions of use shall not be taken as inducements to infringe any patent. 

Dow’s sole warranty is that our products will meet the sales specifications in effect at the time of shipment. 

Your exclusive remedy for breach of such warranty is limited to refund of purchase price or replacement of 
any product shown to be other than as warranted. 

TO THE FULLEST EXTENT PERMITTED BY APPLICABLE LAW, DOW SPECIFICALLY DISCLAIMS 
ANY OTHER EXPRESS OR IMPLIED WARRANTY OF FITNESS FOR A PARTICULAR PURPOSE OR 
MERCHANTABILITY. 

DOW DISCLAIMS LIABILITY FOR ANY INCIDENTAL OR CONSEQUENTIAL DAMAGES. 
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Learn More About Fluorosilicones
With more than 70 years of advanced 
silicone science experience, Dow 
(consumer.dow.com) is an innovative 
global leader in specialty fluorosilicone 
engineered elastomers. Initially developed 
for high-performance, fuel-resistant 
seals and gaskets for the aerospace 
industry, SILASTIC™ fluorosilicone 
rubber provides key advantages for 
automotive applications as well. 
Continuous performance improvements 
in fluorosilicone technologies help 
Dow provide solutions to today’s 
manufacturing needs and develop 
technologies to address tomorrow’s 
toughest automotive challenges.

Today, SILASTIC™ fluorosilicone rubber 
(FSR) and fluoro liquid silicone rubber 
(F-LSR) engineered elastomers from 
Dow are proven, effective answers for a 
diverse range of demanding automotive 
challenges. These special-purpose 
engineering materials can help improve 
component durability with excellent 
resistance to the newer fuels, synthetic 
oils, and more aggressive chemicals and 
fluids being used. They withstand extreme 
hot and cold operating conditions. They 
can be supplied as bases or fully custom-
compounded to meet specific application 
requirements. Also, Dow ensures further 
technology improvements, continued 
innovation, supply reliability, and broad 
technical service and support worldwide.

For more information or to request 
samples for testing, please:

• Contact Dow (consumer.dow.com/
contactus)

• Explore the Dow Automotive Solutions 
website (consumer.dow.com/
transportation) to find answers to 
your other automotive challenges


