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European foreword

This document (EN 6042:2023) has been prepared by the Aerospace and Defence Industries
Association of Europe — Standardization (ASD-STAN).

After enquiries and votes carried out in accordance with the rules of this Association, this document has
received the approval of the National Associations and the Official Services of the member countries of
ASD-STAN, prior to its presentation to CEN.

This European standard shall be given the status of a national standard, either by publication of an
identical text or by endorsement, at the latest by June 2024, and conflicting national standards shall be
withdrawn at the latest by June 2024.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CEN shall not be held responsible for identifying any or all such patent rights.

Any feedback and questions on this document should be directed to the users’ national standards body.
A complete listing of these bodies can be found on the CEN website.

According to the CEN-CENELEC Internal Regulations, the national standards organizations of the
following countries are bound to implement this European Standard: Austria, Belgium, Bulgaria,
Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland,
Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Republic of
North Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Tiirkiye and the
United Kingdom.
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1 Scope

This document specifies the test method which describes the principles applicable to infrared
transmission spectrophotometric analysis of organic compounds (elastomers, basic resins, resin mixes
or resin systems) used as the matrix in reinforced polymers, adhesives, bonding primers and, in general
terms, all organic compounds.

The method could also be applied to some inorganic products.

It is presupposed to be used jointly with special test conditions specified in the materials specification
invoking the test.

This document does not give any directions necessary to meet the health and safety requirements. It is
the responsibility of the user of this document to adopt appropriate health and safety precautions.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

EN 2743, Aerospace series — Fibre reinforced plastics — Standard procedures for conditioning prior to
testing unaged materials

3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.
ISO and IEC maintain terminology databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp
— IEC Electropedia: available at https://www.electropedia.org/

31
base resin
main component of a resin system

3.2

resin mix

resin system

neat resin

resin

base resin + fillers + additive + catalytic systems + hardener + accelerator + thinner

3.3
prepreg resin
resin obtained from the prepreg
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4 Principle of the method
4.1 General

Organic molecules consist of atoms bonded together. Many bonds vibrate at a characteristic frequency
in the infrared (IR) range.

If a monochromatic IR beam impinges on the molecule and its frequency corresponds to a natural
vibration frequency between functional groups, energy from the beam is absorbed.

Varying the wavelength of the beam therefore generates a series of absorption lines corresponding to
the various molecular bonds. This set of lines forms a spectrum. The sample is subjected to a beam at all
frequencies of interest and a computer determines which wavelengths have been absorbed. The
preferred method is Fourier Transform Infrared (FTIR).

The IR absorption spectrum is reproducible and not greatly affected by the apparatus. It can be used to

— identify the main organic functional groups of the molecule (carbonyl, ether, amine, epoxy, etc.) and
— identify a material by comparison with reference spectra.

4.2 The Beer-Lambert law (Method of tangents)

For any absorption line in the IR spectrum (see Figure 2), a line can be drawn tangential to the
transmission maxima on either side of the band. The absorption Beer's law is then written:

A is the absorbance;
I is the transmittance at the maximum absorption within the band (see Figure 2);

Io is the transmittance read from the tangent at the maximum absorption wavelength (see
Figure 2);

is the factor of absorption (characteristic of the bond generating the absorption);
C isthe concentration;

is the length of the optical path in the sample.

For a given absorption band, € and L are constant and absorbance A is therefore directly proportional to
concentration C.
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5 Designation of the method

The designation of the method used shall be drawn up as follows.
EXAMPLE

Description block Identity block

Analysis of organic compounds by EN 6042 A
Infrared Spectroscopy (IR)

Number of this standard

Method used (see annexes A to G)

6 Apparatus
6.1 Spectrometer

6.1.1 General

Two types of spectrometer are used covering the range 400 cm~—! to 4 000 cm~! (2,5 pm to 25 pm).
These instruments give the same type of spectrum.

6.1.2 Wavelength dispersion spectrometer

An infrared polychromatic source generates a beam which is partially absorbed in the sample and then
enters a monochromator. The output from the monochromator is a monochromatic beam with
wavelength A.

A detector measures the intensity of this beam and transmits the result to a recorder. The
monochromator scans the wavelength and the recorder thus produces the sample IR absorption
spectrum. The spectral resolution at 3 000 cm~! shall be better than 5 cm~! and at 1 000 cm~! better
than 3 cm—L

6.1.3 Fourier Transform Infrared spectrometer (FTIR)

The Fourier transform is a basic mathematical operation which converts a time periodic function into a
frequency function.

In the FTIR spectrometer, the optical dispersion system is replaced by an interferometer. The
absorption spectrum A =f(A) is the Fourier transform of the interference diagram obtained; this
operation is performed by a computer connected to the spectrometer. FTIR spectroscopy offers the
following advantages:

— faster;
— better resolution (1 - 2) cm—3;
— more sensitive since the energy loss is lower and the detectors used are more sensitive;

— more suitable for sensitive materials that change with time.
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6.1.4 Calibration

The wavelength and absorption shall be calibrated with the standards recommended by the instrument
supplier (e.g. polystyrene film).

6.2 Sampling method

Sampling procedures together with method specific apparatus and reagents are defined in Annex A to
Annex G.

7 Testspecimen
7.1 Preparation
In general terms, the sample analysed shall be representative of the entire substance, i.e. the quantity of

each component it contains shall be reproducible.

With reinforced products, it is usually necessary to eliminate the support (fibres or fabric), any mineral
fillers and solvents using an appropriate process (extraction of the solvent, evaporation,
centrifuging, etc.) to isolate the resin system.

Subsequently, take all precautions to obtain a homogeneous sample from a mixture of compounds,
some of which tend to segregate. A resin system can contain some insolubles, some partially solubles
and some entirely solubles.

7.2 Storage

The sample for analysis shall be stored under conditions such that it does not change between sampling
and analysis or between two analyses.

8 Procedure
8.1 General
The test shall be carried out at (23 +2) °C and (50 * 5) % relative humidity (according to EN 2743 B

conditions).

Several infrared spectrophotometry methods can be used. The differences lie in the preparation and
processing of the sample or the type of result expected.

The annexes describe special features of each method.
8.2 Pelletization

This method is applicable to solid substances that are insoluble or difficult to dissolve, such as
elastomers and cured materials.
This method is described in Annex A.

It offers qualitative and, possibly, semi-quantitative results.
8.3 Deposit on a plate

This is a method frequently used for pasty, viscous organic substances. The deposit may be
heterogeneous and can be difficult to reproduce.

This method is described in Annex B.
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