
UNLOCKING FUNCTIONAL 
POTENTIAL IN NONWOVENS 
THROUGH COLLABORATIVE 
INNOVATION

3M  Technical Seminar
October 14th , 2025

Delivered by: Dr. Mandy Clement CSci Cchem FRSC



Leaders in advanced materials, James Cropper operates at the forefront of fiber 
technology and material science, working alongside our partners to create new 
material solutions. 

With over 178 years of experience, James Cropper combines generations of 
craft with cutting edge material science to create brand new solutions for 
customers.

Advanced Materials Paper & Packaging

MAKING A MATERIAL DIFFERENCE 
SINCE 1845



OUR MATERIALS ARE ALL AROUND US



OUR CAPABILITY



SYNONYMS: VEIL, SCRIM, MAT, PAPER

ÅMade of short chopped engineered fibers and a binder 
system

ÅWet laid manufacturing process

UNIQUE CAPABILITIES

ÅBespoke solutions for customer specific requirements

ÅBlends of multiple fiber types to optimize final properties

ÅWide array of fiber and binder types

KEY PROPERTIES

ÅExtremely lightweight ï down to 2 g/m 2 

ÅOutstanding uniformity in areal weight and thickness

ÅUniform fiber distribution

ÅHigh porosity and surface area

ÅCompatible with all common resins and manufacturing 
techniques

WHAT IS UNIQUE ABOUT OUR 
NONWOVENS?



NONWOVENS AS CARRIERS ï 
INTEGRATING TECHNOLOGY 
THROUGH COATING

JAMES CROPPER NONWOVENS ARE IDEAL FOR USE 

AS CARRIERS AND SCAFFOLDS ENSURING UNIFORM 

DISTRIBUTION OF COATING THROUGHOUT THE 3D 

POROUS STRUCTURE. 

Unlike traditional substrates, our nonwovens become an embedded support 
layer , forming a stable and functional part of the final product.

ÅMINIMAL WEIGHT ADDITION: veils from as light as 2g/m2

ÅHIGHLY POROUS : A porosity of over 95% aids impregnation and 
wetting by the adhesive.

ÅUNIFORM FIBER DISTRIBUTION:

ÅEnables efficient and accurate impregnation;

ÅOptimized use of active materials;



We manufacture some of the most advanced nonwovens on the market, utilizing a 
wide range of raw materials and binders. 

Our nonwovens improve the finish, fabrication and performance of composites to 
create market leading products for our customers.

Fiber & Binder Options include: 

COMPOSITE SOLUTIONS
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We partner with manufacturers around the world to create nonwoven 
materials that will form the fibers of the future. They work at the 
forefront of fiber technology & material science, turning our partnersô 
unique industry challenges into material possibilities. From advanced 
metal coated carbon fiber veils used in EMI shielding, to lightweight 
materials used in most commercial aircraft today.

We manufacture some of the most advanced nonwovens on the 
market, utilizing a wide range of raw materials and binders. 

Applications include: 

Å Carrier Substrate

Å Surface Finish

Å Abrasion Resistance

Å Fracture Toughness

Å Resin Flow Media

Å EMI Shielding & conductivity

Å Fuel Cell & Electrolyser substrates

Å Fire Protection

Å Corrosion Resistance 

Å Sustainable and Recycled Materials

MATERIAL 
SOLUTIONS



James Cropper has a range of fibre and binder 
solutions to choose from which are designed to 
perform in high temperature applications: 

ÅPEI

ÅPPS

ÅPEEK

Our adhesive carriers can deliver strength and 
structure to the adhesive by incorporating 

ÅCarbon

Å IM Carbon

ÅAramid

We have developed a range of metal coated range of 
products, which incorporate the lightweight, uniform 
and porous qualities of the nonwoven, whilst also 
having electrically and thermally conductive 
properties. 

ÅCarbon and carbon glass blend

ÅNickel coated carbon fibre

ÅCopper/Nickel carbon fibre

HIGH TEMPERATURE STRUCTURAL CONDUCTIVE

LIMITLESS MATERIAL CHOICES



COLLABORATING WITH 
JAMES CROPPER



The nonwoven research and development group at James 
Cropper combines deep expertise in materials science and 
advanced manufacturing to develop innovative solutions 
across multiple industries. With a strong focus on research, 
precision engineering, and collaboration, our specialists 
drive progress in fuel cells, aerospace, and ensuring high-
performance materials that meet evolving market demands.

ÅCollaborative approach 

ÅInterdisciplinary scientists & engineers with 
impressive track record commercializing project

ÅDedicated team for each project from Ideation to 
Commercialisation

ÅAll projects unique, tailored approach for each 
project

ÅDesign & development process accredited to 
AS9100

ÅMaterials ñDesigned for Six Sigmaò (DFSS)

NONWOVEN RESEARCH & 
DEVELOPMENT GROUP



Modelling

Customer specification 
alignment

IDEATION

NEW PRODUCT DEVELOPMENT 
PROCESS ï AS9100 & DFSS

Raw material selection

Material characterisation

Supply chain checks

Screening

Health & safety 
considerations

FEASIBILITY

Sow agreed

Hand sheets 

Test methods

Material combinations

Range of variants for 
consideration

Downs election of raw 
materials

LAB WORK

Small scale production run

Processability of variants

PILOT LINE

Trials run on production 
machines

Tolerances and machines 
specifications set

Technical and operations 
engineers optimise product 
for full scale production

SCALE-UP

Product sign-off by customer 
and technical team

Manufacturing now at full 
scale. 

COMMERCIALISATION



ÅBatch sizes can be varied from 5kg to 500+kg

ÅManufacturing widths up to 2100mm (82ò)

ÅCapacity to manufacture 10ôs of millions sqm 
nonwoven/year. 

ÅDedicated to the development of new materials

ÅSmaller scale version of main manufacturing line

ÅMaximum product width of 500mm (19ò)

ÅSlitting, sheeting and custom cut shapes

ÅLamination and powder scatter

STATE OF THE ART WET-LAID 
NONWOVEN MANUFACTURING 
LINES

PURPOSE BUILT PILOT LINE EXTENSIVE IN-HOUSE CONVERTING 
CAPABILITY

MANUFACTURING CAPABILITY



Our products are designed to perform at the highest level, supported 
by cutting -edge quality and control systems. These systems include 
high-resolution fault detection for paper and nonwovens and rigorous 
in-house XRD and ICR testing of electrochemical materials, ensuring 
continuous monitoring and exceptional quality.

Å Inline Grammage measurement

Å Inline quality inspection using Easy Inspect system

ÅAccredited

ÅBS EN (AS) 9100: 2018 Global Aerospace Quality Standard

Å ISO 9001 : 2015 Quality Standard

Å ISO 14001 : 2015 Environmental Management

ÅOHSAS 18001 : 2007 Occupational Health & Safety Standard

QUALITY 



EXPLORING THE 
VERSATILITY OF OUR 
UNIQUE CAPABILITY



FLOW BATTERY ELECTRODE 
DEVELOPMENT AND 
COLLABORATION

Overview
A European manufacturer of flow batteries was preparing to scale up production 
to commercialise their long -duration energy storage technology. While their 
existing electrode solution met the required electrochemical performance, it 
introduced significant processability issues during manufacturing ðultimately 
leading to catastrophic failure in operational environments.

Challenges
To support commercialisation, the manufacturer needed an electrode material 
that could:

ÅDeliver precise electrochemical performance , including 
conductivity and resistivity tailored to system requirements

Å Integrate seamlessly into existing production lines , without 
requiring costly retooling or process redesign

ÅEnsure long -term durability and reliability  of the flow battery 
system under real-world conditions

ÅMaintain compatibility with proprietary electrolyte 
formulations , critical to the batteryôs overall performance



FLOW BATTERY ELECTRODE 
DEVELOPMENT AND 
COLLABORATION

Solution
James Cropper brought deep expertise in the electrochemical behaviour of 
nonwoven materials, developed through years of supplying advanced components 
for fuel cells, electrolysers, and other energy systems. Leveraging this knowledge, 
the technical team collaborated closely with the battery manufacturer to co-develop 
a novel nonwoven electrode material .

This new solution was engineered to:

ÅMatch the required conductivity and resistivity parameters , ensuring 
optimal energy transfer

ÅExhibit excellent processability , enabling smooth integration into the 
manufacturerôs existing machinery and workflows

ÅDeliver robust long -term performance , withstanding the demanding 
operational cycles of flow batteries

ÅRemain chemically stable and compatible  with the proprietary electrolyte, 
preserving system integrity

Outcome
The partnership resulted in a breakthrough electrode material that not only met 
stringent technical specifications but also unlocked scalable production for the 
battery manufacturer. By resolving the processability and reliability issues, James 
Cropper helped accelerate the path to commercialisationðsupporting the broader 
transition to sustainable, long -duration energy storage.
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In -house electrochemical testing of 
carbon nonwoven electrode variants 



JC and Airbus Group Innovations initiated talks 

regarding the material requirements for aerocomposite 

fire protection.

Main c hallenges

Å Priority on achieving low weight, minimal thickness

Å Improved Fire, Smoke, and Toxicity characteristics 

necessary to meet FAR25.853 Aviation standards

Å Fire protection material must be compatible with 

epoxy prepreg and its related manufacturing 

processes

CASE STUDY ï FIRE PROTECTION
LIGHTWEIGHT AEROSPACE SOLUTIONS

*Investigations Into Lightweight Solutions for Improvement of Fire Properties 
of Epoxy Composites by P. Parlevliet, Airbus Group Innovations, ECCM16



Solution established

Å JC created an innovative lightweight nonwoven 

material

Å Nonwovens were effectively incorporated into epoxy 

prepreg (autoclave) panels

Å Control panels were made without Tecnofire

Å Testing conducted using Cone Calorimetry at 50 

kW/m² following ISO 5660 standards

Å Reductions observed in smoke production, heat 

release, and mass loss

Å Peak Heat Release was notably delayed  and 

decreased

CASE STUDY ï FIRE PROTECTION
LIGHTWEIGHT AEROSPACE SOLUTIONS

*Investigations Into Lightweight Solutions for Improvement of Fire 
Properties of Epoxy Composites by P. Parlevliet, Airbus Group Innovations, 
ECCM16



CASE STUDY: ENHANCING FIRE 
RESISTANCE OF EPOXY COMPOSITES 
WITH ADVANCED INTERLAYER 
SOLUTIONS

JC collaborated with the University of Nottingham, Ningbo 

Campus, to create an innovative fire protection panel for rail

Main challenges

Å The panels needed to be lightweight, appropriate for mass 

industrial production, and comply with the EN45545 -2 rail 

safety standard.

Solution established

Å JC introduced a durable fire protection nonwoven 

material.

Å Compression moulding methods utilizing prepreg 

materials were effectively demonstrated.

Å Control panels were manufactured without incorporating 

Tecnofire.



CASE STUDY ï FIRE PROTECTION
ACHIEVING EN45545-2 EUROPEAN RAIL FST STANDARD
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MARHE ï Maximum Average Heat Release Rate; Ds ï Specific Optical Smoke Density 
VOF4 ï Smoke Growth Rate;  CIT ï Conventional Index of Toxicity



Challenge:  Ice build -up on wing can compromise 
performance of the aircraft. Existing solutions 
require harsh chemicals and are labor intensive.  

Solution: Carbon glass blend, with tuneable 
electrical properties.

Result: Active, uniform heating of wing surface 
integrated into composite.

RESISTIVE HEATING

CASE STUDIES



Challenge: Lightweight EMI solution for battery 
boxes in advanced air mobility

Solution: 34g/m² copper nickel nonwoven

Result:

Å  -60dB of shielding

Å Seamlessly incorporated into composite 
structure, reducing need for secondary step

Å Increased durability compared to aluminum  foil 
solution

EMI SHIELDING

CASE STUDIES



CASE STUDIES
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EMI Shielding Performance

Low grammage < High grammage

Carbon<Ni-Carbon<Cu-Ni-Carbon



ABOUT 
JAMES CROPPER



OUR MATERIALS ARE ALL AROUND US



JAMES CROPPER 
CONTACTS:

Americas:

Ben Niesen

Business Development Manager

Ben.niesen@us-cropper.com 

Europe & Asia Pacific:

Chris Lesak

Account Manager

chris.lesak@cropper.com 
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MAKING A 
MATERIAL
DIFFERENCE

THANK YOU FOR LISTENING



James Cropper has a range of fiber and binder 
solutions to choose from which are designed to 
perform in high temperature applications: 

ÅPEI

ÅPPS

ÅPEEK

Our adhesive carriers can deliver strength and 
structure to the adhesive by incorporating 

ÅCarbon

Å IM Carbon

ÅAramid

We have developed a range of metal coated range of 
products, which incorporate the lightweight, uniform 
and porous qualities of the nonwoven, whilst also 
having electrically and thermally conductive properties. 

ÅCarbon and carbon glass blend

ÅNickel coated carbon fiber

ÅCopper/Nickel carbon fiber

HIGH TEMPERATURE STRUCTURAL CONDUCTIVE

LIMITLESS 
MATERIAL CHOICES



Adhesive dimensional 
stability is substantially 
improved by carrier , 
which also improves handling 
and processability

STABILITY 

ADVANTAGES OF USING JAMES CROPPER 
NONWOVENS AS ADHESIVE CARRIERS

Provides control over bond 
line thickness , due to 
exceptionally even fiber 
structure ensuring film 
consistency & quality, 
reducing waste. 

BOND LINE 
THICKNESS

Good bonding to adhesive- 
veil improves peel and 
shear strength

Uniform fiber distribution 
and thickness 

AS9100 Quality Assured

CONSISTENCY 

Wide range of carrier fibers, 
and material options, 
including thickness. 

This means that we can 
develop a solution to suite our 
customers adhesive thickness 
requirements. 

TAILORED SOLUTIONS

Fast, even wet out of 
adhesive or resin reduces 
production time. 

Easy to handle, and good 
temperature stability

Suitable for all composite 
manufacturing techniques

Resin and adhesive 
compatible

PRODUCTION 
EFFICIENCY

Minimal weight addition, with 
various nonwovens available 
at 2 g/m²

LIGHTWEIGHT



OTHER FUNCTIONALITIES



CONDUCTIVE MATERIALS
WHERE DO NONWOVENS SIT?

/sq

EMI SHIELD                   FLEXIBLE                     LIGHT WEIGHT              INFUSIBLE
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Metals Carbon Powders 
& Fibers

Shielding 
Composites

Conductive 
Composites

Static Dissipative 
Composites

Anti -Static 
Composites

Base Polymers
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ELECTRICAL CONDUCTIVITY

Our conductive nonwovens impart electrical conductivity to the adhesive.  The level 
of conductivity is tunable, enabling them to be used in a broad range of applications 
including:

Å Conductive tapes or carriers

Å De-icing using resistive heating

Å Dissipation of static charge

KEY FEATURES:

Å Improves XY and Z-Plane conductivity of adhesive 

Å Conductivity can be precisely adapted to meet application or resistive heating 

requirements.

Å Lightweight, and thin, our veils provide excellent electrical conductivity 

relative to weight down to 4 g/m²

Å Conformable to complex shapes and flex fatigue resistant. 

Å Conductive carriers provide EMI Shielding capability and enhance LSP 

functionality

EASY TO INTEGRATE, OUR NONWOVENS IMPART 

ELECTRICAL CONDUCTIVITY FOR EMI SHIELDING, 

LSP AND RESISTIVE HEATING
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EMI SHIELDING

Our EMITEC conductive nonwovens have been proven to provide 
a high level of shielding to electromagnetic interference from 
100MHz up to and beyond 40GHz. Applications include: 

Å Battery boxes

Å Avionics housings

Å Lightning strike protection
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KEY FEATURES:

Å Incorporated into the composite part, reducing production processes 

compared to conductive paints or foils. 

Å Lightweight, and thin, our veils provide excellent shielding effectiveness 

relative to weight. 

Å Conformable to complex shapes and flex fatigue resistant. 

Å Shielding effectiveness can be tailored to meet application requirements. 

Å Provide shielding from electromagnetic interference (EMI) which could 

interfere with operation, compromising security and control.

ÛfkG£Bk®_‐G]]G;äkÿG®GÛÛ‐¶]‐;¶®Bë;äkÿG‐®¶®ă¶ÿG®Û

ADVANCED AIR MOBILITY
AEROSPACE

AUTOMOTIVE
CONSUMER ELECTRONICS

DEFENSE
MEDICAL

A LIGHTWEIGHT, FLEXIBLE SOLUTION 

FOR IMPARTING TUNABLE EMI 

SHIELDING TO COMPOSITES.



THERMAL CONDUCTIVITY

Material Thermal Conductivity 
[W/mK]

20301 Carbon 20g/m² 0.124

20301 Carbon 100g/m² 0.168

OUR MATERIALS ARE IDEAL FOR APPLICATIONS 

WHERE EFFICIENT HEAT TRANSFER IS CRUCIAL. 

MAKING THEM PERFECT FOR USE IN 

ELECTRONICS, AUTOMOTIVE COMPONENTS, AND 

OTHER HIGH-PERFORMANCE ENVIRONMENTS.

Common applications include :

Å Thermally  conductive films. 

Å Thermal management of electronic components and avionics.

ÅNote structure is >95% porous therefore unfilled TC values are 
low



SURFACE FINISH

OUR LIGHTWEIGHT NONWOVENS ARE USED 

TO ENHANCE SURFACE FINISH THROUGH 

SURFACING FILMS AND FUNCTION TO 

COMPOSITE SURFACES 

Surface carriers can add increased functionality including:

Å Fracture Toughness

Å Corrosion Resistance

Å Abrasion Resistance

Å Fire Protection 

Å High Temperature Performance

KEY FEATURES:

Å Improved surface quality leading to reduced use of paint and primers

ÅOptimizes production times due to reduced need for surface processing. 

Å Even distribution of resin, ensuring high quality finish.
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