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European foreword 

This document (EN 2667-3:2019) 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 Standard has 
received the approval of the National Associations and the Official Services of the member countries of 
ASD, 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 March 2020, and conflicting national standards shall 
be withdrawn at the latest by March 2020. 

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. 

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, Turkey and the 
United Kingdom. 
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1 Scope 

This document specifies the test method for determining the expansion ratio and the volatile content in 
structural foaming adhesive films. 

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 2090, Aerospace series — Aluminium alloy AL-P2024 - — T3 — Clad sheet and strip —  
0,3 mm ≤ a ≤ 6 mm 

EN 2334, Aerospace series — Chromic-sulphuric acid pickle of aluminium and aluminium alloys 

3 Terms and definitions 

For the purposes of this document, the following terms and definitions apply. 

ISO and IEC maintain terminological databases for use in standardization at the following addresses: 

• IEC Electropedia: available at http://www.electropedia.org/ 

• ISO Online browsing platform: available at http://www.iso.org/obp 

3.1 
expansion ratio 
the increase in thickness after curing of a foaming adhesive film expressed as a percentage of its 
original, pre-cured thickness 

3.2 
volatile content 
the decrease in mass after curing of a foaming adhesive film expressed as a percentage of its original, 
pre-cured mass 

4 Principle 

The principle of the test is to measure the thickness and weigh the foaming adhesive film before and 
after curing on a support material. 

5 Apparatus and auxiliary equipment 

Air circulating oven: 

• programmable or controllable when conducting the curing cycle; 

• regulating in temperature stages of ± 2 °C; 

• equipped with thermoelectric couples for continuously recording the temperatures. 

Balance with an accuracy of 1 mg. 

Micrometer provided with a flat ended probe 6 mm in diameter for thickness measurement with an 
accuracy of 0,01 mm. 

Desiccator. 
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6 Test specimens 

A minimum of three (3) test specimens shall be made for each test and prepared in accordance with  
6.2 to 6.5. Subclause 6.1 describes the requirements for weighing and thickness measurements. 

6.1 All weighings (m) and thickness measurements (a) are to be respectively measured to the nearest 
1 mg and 0,01 mm. 

For 6.3 to 6.5 the thickness (𝑎𝑎𝑥𝑥) the test specimen is the average of minimum four (4) measurements 
taken from the five (5) positions shown in Figure 1 (𝑎𝑎 1, 𝑎𝑎2, 𝑎𝑎3, 𝑎𝑎4, 𝑎𝑎5). 

See Figure 2 for 6.2 to 6.5. 

6.2 Cut out as many square samples from the width of the foaming film, as test specimens needed. 

Dimensions per Figure 1 — Sides �100 −50 � mm. 

Do not remove their separators. 

Weigh and measure the thickness: 𝑚𝑚1, 𝑎𝑎1. 

Identify each sample with a reference number. 

6.3 Cut out as many square aluminium alloy sheets 2024-T3 in accordance with EN 2090, as adhesive 
samples, with �𝟏𝟏𝟏𝟏𝟏𝟏 𝟏𝟏+𝟓𝟓� mm sides, sheet thickness 1 mm to 2 mm. 

Degrease these sheets with an appropriate solvent in the vapour phase or pickle as per EN 2334. 

Weigh and measure the thickness: 𝑚𝑚2, 𝑎𝑎2. 

Identify each sheet. 

6.4 Remove the separators on one (1) side only (separator n°1) of the squares of adhesive film. 

Place these squares in the center of the aluminium alloy sheets, the side with no separator in contact 
with the alloy, while ensuring that no air bubbles are trapped. 

Then remove the second separator (separator n°11). 

Weigh and measure the thickness of each separator: 𝑚𝑚3
1,  𝑚𝑚 311, 𝑎𝑎31, 𝑎𝑎311. 
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6.5 Cure each test specimen, in a horizontal position with no additional pressure at the center of an 
air circulating oven in conformity with the material standard or in accordance with the manufacturer's 
recommendations. The temperature shall be monitored and recorded using a thermoelectric couple 
placed in contact with the sheet as per Figure 1. 

Cool in a desiccator until it reaches ambient temperature. 

Weigh and measure the thicknesses: 𝑚𝑚4, 𝑎𝑎4. 

7 Expression of results 

Calculate the expansion ratio for each test specimen as follows: 

𝐸𝐸 % =
𝑎𝑎4 − [(𝑎𝑎2  + 𝑎𝑎1)− (𝑎𝑎31  + 𝑎𝑎311)]  

𝑎𝑎1  −  (𝑎𝑎31  +  𝑎𝑎311)
× 100 

NOTE Where there is only one (1) separator, (𝑎𝑎31  +  𝑎𝑎311) becomes 𝑎𝑎3. 

Calculate the average expansion ratio of the series of test specimens. 

Calculate the volatile content for each test specimen as follows: 

𝑉𝑉 % =
�𝑚𝑚1  − (𝑚𝑚3  

1 + 𝑚𝑚3
11)�  −  (𝑚𝑚4 −  𝑚𝑚2 )

𝑚𝑚1  −  (𝑚𝑚3 
1 +  𝑚𝑚3

11)
× 100 

NOTE Where there is only one (1) separator (𝑚𝑚3 
1 + 𝑚𝑚3

11) becomes 𝑚𝑚3. 

Calculate the average volatile content of the series of test specimens. 

8 Designation 

EXAMPLE: 

EN2667-3 

Number of this standard 

9 Test report 

It shall include the following: 

• reference to this standard; 

• complete identification of the foaming adhesive, including the type, name and address of the 
manufacturer, date of manufacture, batch number and the material standard number; 

• information on the surface preparation of the aluminium alloy sheets; 

• processing and curing conditions (equipment, heat-up rate, curing temperature, duration and 
record of temperature); 

• number of test specimens; 

• dimensions, thicknesses and mass of each test specimen; 

• individual and average values of the thicknesses recorded at the relevant points corresponding to 
the expansion ratio; 
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