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Introduction
Electric vehicle (EV) battery systems
operate under high thermal loads and
demand precise temperature control
to ensure performance, safety, and
longevity. Without effective thermal
management, heat generated by the
battery cells especially during
charging and discharging, can lead to
performance degradation, accelerated
ageing, and, in extreme cases, thermal
runaway events.

A critical part of this challenge lies in
controlling heat transfer both
between cells and between the
battery pack and its environment.

To address these challenges,
automotive engineers often turn to
thermally insulating materials that
can:

Limit heat propagation in the event
of a cell failure.
Maintain stable operating
temperatures across all cells.
Provide fire safety through
compliance with flammability
standards such as UL 94 V-0.

In addition to thermal performance,
the materials must withstand
vibration, resist chemical exposure,
tolerate environmental extremes, and
integrate smoothly into high-speed
manufacturing lines. 
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The importance of thermal management
Battery temperature directly affects the performance, lifetime, safety and reliability of

electric vehicle (EV) lithium-ion batteries. Systems are therefore designed to maintain

cells within a controlled operating range, typically between 20°C and 40°C.

Temperatures above approximately 60°C are widely recognised as a threshold at

which thermal instability increases, significantly raising the risk of thermal runaway. As

a result, effective thermal management not only prevents overheating during normal

operation but also mitigates fault conditions and limit thermal runaway propagation.

To address these risks, a range of international standards and regulations set out

testing and performance criteria to verify that effective thermal mitigation measures

are implemented. 

International Standard

ISO 12405
International Standard

ISO 6469-3 IEC 62660
International Standard

SAE J2464
International Standard

SAE J2929 UL 2580
International Standard

International Standard



Executive Summary

Electric vehicle (EV) battery

manufacturers seek material solutions

that could meet several critical

requirements for next-generation

battery systems. The objective is to

identify a material that provides

effective thermal insulation and precise

heat-spread control, while also meeting

the UL94V-0 flammability equivalent

standard to ensure the highest level of

fire safety. Beyond thermal and safety

considerations, the material also needs

to offer vibration damping to withstand

the rigors of automotive use, provide

reliable protection against water

ingress, and integrate seamlessly into

existing high-throughput production

lines. 

After evaluating a wide range of

material classes, including polyolefin

foams, microcellular polyurethane

foams, potting compounds, and

epoxies, all alternatives fell short in one

or more essential areas, preventing

them from meeting the full scope of

performance and manufacturing

requirements.

After extensive investigation, a silicone

cellular coating foam, SCCF6, was found

to come out on top because it uniquely

combined all the desired properties into

a single solution. 
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Coloured samples of SCCF Microscopic image at 500µm scale
3:1 foam



Background: the search for a material

EV battery manufacturers require a

material that could reliably occupy the

tight spaces between individual battery

cells, providing both protection and

performance. Engineering teams across

the EV industry have evaluated a range

of established materials, beginning with

potting compounds and moving on to

different foam technologies.

Potting compounds, such as epoxy and

resin-based encapsulants, were initially

considered because of their proven

ability to create strong environmental

seals. However, their significant weight

posed a major drawback for electric

vehicle applications, where energy

efficiency and range are directly

impacted by mass.

Also investigated were polyolefin foams.

While these foams are lightweight and

easy to handle, they lack the viscosity

and flow characteristics necessary to

spread into the narrow inter-cell spaces.

Their flame resistance is also limited

unless additional additives are used,

making it challenging to achieve

compliance with stringent fire safety

standards such as UL94 V-0.

Microcellular polyurethane foams were

another class of materials examined.

These foams provide some degree of

thermal management, but their higher

viscosities make them less suitable for

fine-gap penetration. Because they are

not self-levelling, they also tend to leave

voids in coverage, undermining

consistency and performance.

Across all alternatives, several recurring

shortcomings emerged. Ultimately,

these limitations reinforced the need

for a more advanced solution - one that

could combine fire safety compliance,

low viscosity, and self-levelling

behaviour, without adding unnecessary

weight or complexity.
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 No suitable materials on the
market could fully meet the

requirements



Finding SCCF6: Why This Silicone Foam Fit the
Bill

For EV battery application, SCCF6

meets every priority identified by the

industry. Most importantly, it meets the

UL 94 V-0 equivalent flammability

rating. This level of fire safety is critical

to the design requirements and had

proven difficult to achieve with other

material classes. In addition to meeting

this standard, SCCF6 addresses the full

set of performance, manufacturing, and

serviceability needs, making it the only

solution that could be integrated into

production without compromise.
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Extensive discussions
were held to clarify the
priorities, each of which

reflected critical
performance

requirements specific to
EV battery applications

It is critical that EV batteries incorporate materials with a V-0 flammability rating
because it ensures that, in the event of ignition, the material self-extinguishes quickly
and does not contribute to the spread of fire. Using V-0 rated materials significantly
enhances passenger safety and protects the integrity of the battery system under fault
conditions.

SCCF6 has been tested internally and shown it would pass the UL 94 V-0 rating. 

Priority 1: V-0 Flame Retardancy



Low thermal conductivity helps to limit heat transfer between cells, reducing the risk of

thermal runaway and improving overall system safety. At the same time, the ability to

operate reliably across a wide temperature range (from sub-zero conditions to high

ambient heat) is essential to ensure consistent performance, range, and durability in

diverse real-world environments.

Priority 2: Thermal management

Low thermal
conductivity (0.23
W/m·K) to reduce

heat transfer
between cells
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Good flowability is important as it ensures that the foam can infiltrate narrow voids
between battery cells, creating complete and uniform coverage without leaving voids.
Filling every gap is essential to maintain consistent thermal management, electrical
insulation, and protection against vibration or moisture ingress in EV batteries.

Priority 3: Flowability & self levelling

Maintains
performance over

-40 °C to 180 °C

Flow rate test –
superior
flowability and
coverage

Ensuring that the foam could reach and seal even the smallest
gaps was a critical priority. Flow rate tests were conducted by
tipping the foam mixture at an angle to assess how long the
material remains flowable. The duration and behaviour of
material flow, especially for gap fillers or foams used between EV
battery cells, can be a strong indicator of its coverage ability. 

The foam exhibited a mixed viscosity of 8 Pa.s,
outperforming other materials in its category. 

Self-levelling
ensures complete,
uniform coverage
without manual

redistribution

This low mixed viscosity is critical
for penetrating narrow inter-cell
spaces and achieving uniform
coverage, allowing it to flow into
gaps and self-level.



Permeability test
– 100% success
rate for 48+
hours

A key priority was ensuring the foam’s impermeability to water,
which is crucial for protecting automotive components from
moisture damage. We conducted a stringent permeability test
where cured foam samples were exposed to a coloured water
solution and tracked for any seepage. The results were conclusive:
even after 48 hours, the water remained entirely on the surface,
with zero penetration into the foam. This test achieved a 100%
success rate, confirming the foam’s exceptional barrier properties
against water ingress.

Priority 4: Water and fluid resistance

Water immersion
test in acidic
demineralised
water – effective
for 6 days

To push the material’s limits, we introduced a more aggressive
testing environment. The same coated circuit board was
submerged in demineralised water mixed with acetic acid to
simulate harsh, real-world conditions. Despite this challenging
environment, the circuit board only began showing signs of
electrical shorting after 52 hours. Remarkably, even after complete
failure at the 6-day mark, the board regained functionality once
removed from the water and dried. This demonstrated not only
the foam’s resilience but also its ability to recover after exposure
to harsh conditions, offering a level of protection that exceeds
typical market standards.

Chemical
resistance test –
proven durability
against multiple
automotive fluids 

To evaluate the foam’s chemical resilience, a comprehensive test
was conducted by submerging cured foam samples in a variety of
fluids commonly found in vehicles, including diesel, biodiesel,
petrol, brake fluid, antifreeze, and engine oil. The results were
impressive: the foam exhibited no visible damage, swelling or
degradation in any of the tested fluids, regardless of the storage
temperature. This confirmed that the foam maintained its
structural integrity and protective properties even after exposure
to aggressive automotive chemicals, highlighting its compatibility
with diverse automotive applications.
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Whilst EV housing is predominately waterproof, in case of fault or damage, strong
resistance in the foam material ensures long-term reliability, protects high-voltage
components, and maintains the overall safety and durability of the vehicle in real-world
conditions.



Low expansion strain is highly advantageous in EV battery applications because it
prevents the material from exerting pressure that could shift or deform individual cells.
Maintaining precise cell alignment is critical to preserving both the mechanical
integrity and electrical performance of the pack. 

Priority 5: Low expansion strain 

Pressure testing –
low strain result
with only 0.3N
peak force

The test results were highly favourable – the foam exhibited a
peak force of only 0.3 Newtons, equivalent to a pressure of 0.87
PSI. This low-pressure expansion confirmed that the material
could be safely applied without imposing strain on existing
components. 
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Priority 6: Efficient within fast production
line 

Expansion time
test – optimal for
production
efficiency

To validate the foam’s suitability for high-speed application, a
series of tests were conducted to measure its snap and tack-
free times. These metrics are critical in determining how
quickly the foam can be applied, cured, and handled without
disrupting the production line. 

Snap time

4 mins
Tack free time

8 mins

3:1 foam structure



Outcome
Implementing SCCF6 into an EV battery production line allows for:

Improved safety compliance via UL 94 V-0 equivalent flame rating.

Better heat management between cells, reducing the risk of thermal runaway.

Lighter weight compared to potting alternatives, preserving EV range.

Faster production thanks to rapid cure times and easy application.

SCCF6 performs best with the aid of a closed-system dispensing kit equipped with a

dynamic mixer, adjustable flow speed, and pressure control.
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Curing condition
Viscosity part A (Pa.s)
Viscosity part B (Pa.s)
Ratio
Hydrogen as by-product
Expansion ratio (times)
Tack free (s3cs)
Density (g/ml)
Flammability
Colour
Dielectric constant (50Hz)
Dissipation factor (50Hz)
Volume resistivity (Ω .cm)
Thermal conductivity (W/m・K)
Hardness (Asker C)
Dielectric strength (KV/mm)
Elongations (%)
Tensile strength (Mpa)
Ozone resistance
Chemical resistance
Water resistance
Self-levelling
Storage temperature (°C)
Temperature range (°C)
Filler for mechanical properties
Working temperature (°C)
Material as gasket 

SCCF6
24h @23C
4.5
6.9
1:1
Yes
>2.5 to 3
360
0.4
UL 94 V-0 equivalent
White, black, custom
2.2
0.005
1.7 x 10¹⁵
0.23
20
15
120 - 150
0.2
Yes
Yes
Yes
Yes
1 to 30*
-40 to 180
Yes
23 ±1 
Yes

Technical Specification
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