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Elastomeric Compounding Specialists
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• Specialists in ALL heat curable elastomers, NR to FFKM
• Industry leading technical service for compound optimisation 

and development. From 1kg to >100t
• Compounding facility with 11 mixing lines, 

5 environments one in ISO 6 clean room
• Ultimate support for both rubber processors and engineering 

firms

Who we are:

We offer a comprehensive compounding service, 
from Formulation to Application.
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Challenges around elastomers ?

Hydrogen is the 
smallest molecule 

High diffusivity 
/permeation & 

Swelling

Extreme 
temperature 

ranges required

Additional Challenges

• New PFAS regulations

• High pressure applications requiring RGD capabilities.

• Lack of service validated test methodologies
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Experimental approach

Testing Protocols

• Tensile properties & Compression set
• Heat Ageing properties
• DSC for glass transition temperature (Tg).
• H2 permeation as per BS ISO 15105-1
• Processability with rubber process analyser. 

Benchmarking 
High-Pressure 

Clwyd offerings

ISO Hydrogen 
Permeation 

analysis

Next-Generation 
Material 

Development

ISO Permeation 
analysis

Testing under 
bespoke test kit

6



Physical Properties

• Benchmarking Clwyd’s offerings already in field service for RDG applications.

• Essential to note these materials are more rigid tailored for high pressure application. 

Mechanical Properties FFKM FKM FKM LT AFLAS EPDM NBR HNBR

Hardness 93 94 95 90 91 91 85
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FKM LT

Compression set and Heat Ageing

Choice of materials is influenced on service 
conditions like Temperature, Chemical in 
contact and final application. 

FKM LT
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Next generation Material Development
Performance & Regulatory drivers

o FKM offers excellent performance but faces future 
restrictions due to PFAS regulations. 

o A compliant alternative is required with equivalent 
operation capability

Material innovation requirements
o  Development of elastomers capable of low 

temperature performance in extreme environments. 
o Replace VMQ for Low temperature applications?

Advanced material concepts
o Incorporating 2D materials (Graphene) to create a 

tortuous pathway.

R&D collaboration
o Bespoke test protocols under Innovate UK project
o Partnership with the University of Manchester Fig: SEM images of Graphene Dispersed in 

Clwyd Rubber 10
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Next generation Material Development



Physical Properties

• The formulations were modified with 5% graphene loading.

• Improved properties were observed in terms of tear and modulus, due to the tortuous pathway created.  

Mechanical 
Properties FKM NFS FKM + 

Graphene EPDM EPDM + 
Graphene

LT EPDM + 
Graphene

HNBR + 
Graphene

FFKM LT + 
Graphene

Hardness 94 95 89 92 91 89 94
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Compression set and Heat Ageing

• Graphene has made impact on material 
properties.

• CS has slightly increased and Heat Aged EB has 
been decreased.

• FKM is not observed to be affected. 

26%

35%
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Low Temperature Properties

• The Gehman test measures torsional stiffness as a function of temperature, 
starting from a low temperature.

• New LT EPDM compound demonstrate its improved low temperature capability 
with Gehman results for 70 MPa at -54.8°C.

Gehman Test

Materials °C at 70 Mpa 
Torsional Mod

FKM -33.16

NFS FKM + Graphene -33.64

EPDM -40.7

EPDM + Graphene -38.6

LT EPDM + Graphene -54.8

HNBR + Graphene -35.5

FFKM LT + Graphene -26.3
Gehman Test
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www.clwydcompounders.com

Enquiries

info@clwydcompounders.com

T. +44 1978 810551

Sales Director

Ian Haywood 

ih@clwydcompounders.com

Mob. +44 7968 035063

Thank You!

Specialists in Custom 
Rubber Compounds
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