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Beyond flocking: from what exists to what is possible: from a sensory finish to a measurable
material system

Abstract

Flocking has been widely used for decades as a surface finishing technology across various industrial
sectors. Despite its widespread use and functional importance, its adoption in engineering applications
could be expanded. One reason for its underutilisation in certain engineering applications may be the lack
of clearly defined and standardised performance parameters.

This presentation explores whether the establishment of standardised and recognised values for key
technical characteristics — such as abrasion resistance, lightfastness, durability, fibre loss and operating
temperature range — expressed as measurable and comparable ranges, could significantly broaden the
scope of applications for flocking technology.

By analysing current industrial practices, particularly in the automotive sector, and examining existing
scientific standards, the study proposes a structured classification system, termed ‘Flocking Performance
Classes’, aimed at transforming flocking from a finishing process into a defined engineering materials
system.

1. Introduction

Flocking is traditionally valued for its tactile, aesthetic and functional qualities. The perception of
softness, surface uniformity and visual refinement has historically driven its adoption in applications
ranging from fashion to car interiors.

Furthermore, its functional properties have enabled its use in technical sectors such as noise reduction,
medical applications and specialised coatings.

Despite these advantages, flocking is rarely regarded as a fully defined engineering material. Its selection
is often based on qualitative perception rather than quantifiable performance criteria.

This could represent a barrier to its wider industrial adoption.

2. Industrial context and challenges
2.1 Industrial Decline and Market Pressure

In Europe, certain sectors of the flocked materials industry — particularly in the textile and fashion sectors
— have experienced a gradual decline in terms of industrial significance.

This trend is driven by:

- rising production costs

- regulatory constraints

- reduced profit margins

- a gradual loss of specialist expertise

AIGLE Macchine S.r.1. )

Via Donatello 8 - 10071 - Borgaro Torinese - Italia i i \ BRES \

Tel +39 011 2624382 Rl‘H fan W Rl‘H fa W

E-mail: info@aigle.it  http.//www.aigle.it } & } A
sarvow svaren ST e e

C.F.e VAT N° 08765330017


http://www.aigle.it/

/ = :
AIGLE

Consequently, flocking is often perceived as a secondary or niche process rather than as a strategic
production technology.

2.2 Competition from alternative materials

At the same time, alternative materials — such as advanced polyester microfibres, which have been
widely introduced into the textile market — have achieved high levels of performance in terms of:

- tactile quality

- visual uniformity

- durability

- cost-effectiveness

These materials are capable of replicating various characteristics traditionally associated with flocked
surfaces, particularly when performance parameters are clearly defined.

2.3 Innovation gap

Despite its potential, flocking has shown limited structured innovation in recent years, both in:
- applications in the fashion sector

- technical developments

This contributes to reducing its industrial appeal and limiting technological progress.

3. Technical limitations

Various technical challenges continue to affect flocked surfaces, particularly in non-European production:
- fibre loss over time

- surface defects (e.g. craters, uneven distribution)

- edge effects and process variability

These factors can affect repeatability and consistency of performance, particularly in the most demanding
applications.

4. The automotive sector’s perspective

The automotive sector provides a useful framework for understanding how flocking is currently assessed.
Different OEMs adopt different approaches:

- Stellantis: flocking is assessed at component level and is not defined as a material in its own right

- Volkswagen Group: partial integration within structured coating systems

- Tesla: extensive functional use (e.g. noise reduction), but without formal standardisation

- Chinese OEMs: rapid industrial adoption driven by efficiency rather than formal frameworks

Despite these differences, a common observation emerges:

flocking is not defined as a standalone engineering material in any major automotive specification system.

5. Existing scientific standards

All relevant performance parameters of flocked materials can already be measured using established
scientific standards relating to the automotive sector.

These include:

- Abrasion resistance (SAE J1530, ISO 12947)

- Fibre loss (SAE J1530)

- Adhesion strength (ASTM D903)

- Light resistance (SAE J1885 — SAE J2412, xenon arc)



[
/ = 3
AIGLE
- Thermal resistance (OEM cyclic climatic tests)
- Flammability (ISO 3795)

- Emissions (VOCs, ISO 12219)
These methods are reproducible, quantifiable and widely accepted in engineering practice.

6. The Missing Piece

We wonder whether the creation of a common standard for technical performance parameters might help
the flocking industry to identify further applications. Technical decision-makers, faced with clear and
achievable standards that flocking technology should meet, might feel more confident in using flocking.
This principle could be extended to the wide range of sectors in which flocking technology could be
utilised.
The lack of standardisation in flocking does not stem from a lack of measurement capabilities.
Rather, it stems from the absence of:

e aunified framework,

o astructured classification system
o ashared technical language

At present, parameters are applied individually, without being integrated into a coherent system.
7. Proposed framework: aggregation performance classes

To address the identified gap, this work proposes the introduction of a structured classification framework
based on existing and widely accepted test methods.
The proposed system, termed ‘Flocking Performance Classes’ (FPC), is based on a series of measurable
key parameters:

e F-A: Abrasion resistance

e F-FL: fibre loss over time
o F-AD: Adhesion resistance
o F-L: Light resistance

e F-T: Thermal resistance

Each parameter is classified into performance levels (for example, from Class 1 to Class 4), defined by
measurable and reproducible ranges derived from existing standards.

The aim of this framework is not to introduce new test methods, but to structure and integrate existing
measurements into a coherent and usable system.

8. From qualitative perception to technical specifications

The adoption of Flocking Performance Classes would enable a clear transition from subjective description
to technical specification.
Currently, flocked surfaces are often defined using qualitative terms such as:

e Soft

e durable
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e uniform

Under the proposed framework, these descriptions could be replaced by a structured coding system, for
example:
F-A3 /F-FL2 /F-AD3 /F-L3/F-T2
This approach allows for:
e an objective comparison of materials

o integration into technical specifications
e better communication between suppliers and OEMs
o greater reproducibility across different production environments

9. Industrial and engineering implications

The introduction of a standardised classification system for flocking could have several direct industrial
impacts:

Integration into the design process

Flocking becomes a selectable and specifiable element within engineering design processes.

Risk reduction

Defined performance ranges reduce uncertainty and variability.

Industry-wide consistency

Standardised parameters improve repeatability across suppliers and production sites.

Expansion of applications

Once performance is clearly defined and comparable, new technical applications become accessible.
From this perspective, flocking evolves from being:

a finishing process

to

a defined and engineerable material system

10. Conclusion and proposal

Flocking is a mature and versatile technology, already capable of delivering both functional and aesthetic
performance across a wide range of industrial applications.

All relevant performance characteristics can be measured using existing and well-established scientific
standards.

However, its industrial potential remains partly untapped due to the absence of a structured and shared
engineering framework.

This work proposes the introduction of Flocking Performance Classes as a practical and immediately
applicable solution.

This proposal does not require the development of new technologies or new test methods.

Instead, it requires:

o the formalisation of measurable parameters
» the integration of existing standards

o the adoption of a common technical language
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Such a framework could enable:

comparability between suppliers

integration into OEM specifications

greater confidence amongst technical decision-makers
e expansion into new industrial applications

In this context, the future development of flocking may not depend on a technological revolution, but
rather on its redefinition as an engineering material.

Once performance parameters have been structured, classified and communicated consistently, flocking
will be able to move beyond perception-based evaluation and fully enter the realm of engineering design.
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