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FOREWORD
The senior command of each of the armed forces attaches considerable importance to problems relating to paint systems with regard to the operation and maintenance of military equipment. This is because some of the problems encountered during service can seriously impact flight safety, contribute to significant reductions in equipment durability or necessitate major and costly repairs.
The protective paint systems used for military aircraft must satisfy various requirements defined in the qualification programme, These requirements, in compliance with the AIR 0011 standard, in the edition dated 02/04/1996, provide the basis for the evaluation and “approval of fitness for purpose” (RAE) of the paint systems. All tests are conducted in the laboratories of the DGA.
In 2006, the DGA Aviation Programmes Department (now known as “UM AMS”), launched a comprehensive revision of the existing documents for paint systems qualification. 
The present standard has been drawn up in agreement with CND and CIN PV.
This standard serves as a contractual document for the selection of paint systems for aircraft programmes.
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1. OBJECT
This standard specifies the requirements to be satisfied for the qualification and the approval of fitness for purpose of the protective paint systems designed for the airframes of military aircraft.
These requirements concern: 
· the documentation to be provided,
· the performance of the paints,
· the qualification tests and acceptance criteria,
· the paint identification tests.
2. SCOPE
This standard applies to paint systems intended for use for coating the exterior surfaces of military aircraft airframes in order to provide:
· protection of metal surfaces against corrosion,
· aerodynamic, aesthetic and stealth functions.
The standard does not include:
a) the following functional characteristics, which are subject to separate qualification:
· anti-erosion,
· electric conduction (antistatic etc.),
· infrared (IR) stealth and radar signature (radar cross-section - RCS),
· resistance to high temperatures.
   b) qualification of the following paints:
· paints for interior structures,
· temporary or peelable paints (peel off paints),
· paints for antennas and radomes,
· paints for munitions.
2.1 Types of aircraft
This document concerns all airframes of military aircraft (including drones) belonging to:
· the French army,
· the French fleet air arm (naval aviation),
· The French Army Light Aviation (Aviation Légère de l’Armée de Terre- ALAT),
· the French “gerndarmerie”.
2.2 Types of environment
The selected average atmospheric corrosivity category is C3, as defined in international standard NF EN ISO 12944-2.
2.3 Types of application
The types of application concerned are new build or complete repainting (total refurbishment), which is equivalent to the work of new build.
For regular maintenance operations (spot repairs, touching up etc.), the proposed paint system must be suitable for minor repairs.
2.4 Type of product
Sealing compounds and mastics etc. are not covered by this standard.
2.5 Nature of the substrates and type of surface preparation
a) The substrate types consist of the materials used by aircraft manufacturers for the production of military aircraft airframes:
· steels,
· aluminium alloys, series 2000, 5000, 6000, 7000 and foundry alloys (AlSiMg-type), conforming to standards NF EN 515 and NF EN 573-1 to NF EN 573-4,
· titanium and titanium alloys,
· magnesium alloys,
· reinforced or non-reinforced organic composite materials (carbon epoxy, glass epoxy etc.)
The qualification tests covered by this document apply only to type 2024 T3 aluminium substrate.
b) The reference standards for surface preparation are specified in the table below:
Table 1 – Surface preparation of substrates
	Criterion
	Minimum level
	Standard

	Dust
	Dust quantity < 2 for a particle size category  ( 2 
	ISO 8502-3*

	Probability of condensation 
	- Relative humidity ≤ 85 %
- Temperature of substrate greater than dew point + 3 °C
- Temperature of paint application between +10 °C and +30 °C
	ISO 8502-4*

	Oils and greases
	None
	---

	Soluble salts
	( 5 µg/cm2
	ISO 8502-6 and  9*


(*) Even though these standards are intended for assessing steel surfaces, they can also be used for other types of substrates commonly found in the aviation domain.
3. NORMATIVE REFERENCES
The normative references
 below are those that should be taken into account for the application of this document.
	Reference
	Title

	NF EN 515
	Aluminium and Aluminium alloys –  Wrought products – Temper designations.

	NF EN 573-1
	Aluminium and Aluminium alloys – Chemical composition and form of wrought products. Part 1: Numerical designation

	NF EN 573-2
	Aluminium and Aluminium alloys – Chemical composition and form of wrought products. Part 2: Chemical symbol based designation system

	NF EN 573-3
	Aluminium and Aluminium alloys – Chemical composition and form of wrought products. Part 3: Chemical composition.

	NF EN 573-4
	Aluminium and Aluminium alloys – Chemical composition and form of wrought products. Part 4: Forms of products.

	ISO 760
	Determination of water — Karl Fischer method (General method)

	EN ISO 1513
	Paints and varnishes — Examination and preparation of test samples

	NF EN ISO 1514
	Paints and varnishes– Standard panels for testing

	EN ISO 1517
	Paints and varnishes -- Surface-drying test -- Ballotini method.

	NF EN ISO 1518
	Paints and varnishes– Scratch test.

	NF EN ISO 1519
	Paints and varnishes — Bend test (cylindrical mandrel)

	NF EN ISO 1520
	Paints and varnishes– Cupping test.

	ISO 1524
	Paints, varnishes and printing inks -- Determination of fineness of grind.

	NF EN 2101
	Chromic acid anodizing of aluminium and wrought aluminium alloys

	EN ISO 2114
	Plastics (polyester resins) and paints and varnishes (binders) – Determination of partial acid value and total acid value.

	NF EN ISO 2409
	Paints and varnishes– Cross-cut test

	NF EN ISO 2431
	Paints and varnishes - Determination of flow time by use of flow cups.

	NF EN 2434-5
	Aerospace series - Paints and varnishes - Two component cold curing polyurethane finish  Part 5: High flexibility and chemical agent resistance for military application

	NF EN 2435-5
	Paints and varnishes. Corrosion resistant chromated two component cold curing primer Part 5: High corrosion resistance for military application

	NF EN 2436-6
	Aerospace series - Paints and varnishes - Corrosion resistant chromate-free two component cold curing epoxy primer  Part 6: High corrosion resistance for military application

	ISO 2718
	Standard layout for a method of chemical analysis by gas chromatography

	NF EN ISO 2808
	Paints and varnishes– Determination of film thickness.

	NF EN ISO 2810
	Paints and varnishes– Natural weathering of coatings– Exposure and assessment

	NF EN ISO 2811-1
	Paints and varnishes– Determination of density. Part 1: Pycnometer method.

	NF EN ISO 2812-2
	Paints and varnishes– Determination of resistance to liquids. Part 2: Water immersion method

	NF EN ISO 2813
	Paints and varnishes -- Determination of specular gloss of non-metallic paint films at 20 degrees, 60 degrees and 85 degrees

	NF EN ISO 2884-1
	Paints and varnishes - Determination of viscosity using rotary viscometers Part 1: Cone-and-plate viscometer operated at a high rate of shear

	NF EN ISO 2884-2
	Paints and varnishes - Determination of viscosity using rotary viscometers Part 2: Disc or ball viscometer operated at a specified speed

	NF EN ISO 3001
	Plastics – Epoxy compounds – Determination of epoxy equivalent.

	NF EN ISO 3011
	Rubber- or plastics-coated fabrics — Determination of resistance to ozone cracking under static conditions

	NF EN 3212
	Paints and varnishes - Corrosion test by alternate immersion in a buffered sodium chloride solution Aerospace series

	NF EN ISO 3251
	Paints, varnishes and plastics– Determination of non-volatile-matter content.

	ISO 3270
	Paints and varnishes and their raw materials — Temperatures and humidities for conditioning and testing

	NF EN 3665
	 Test methods for paints and varnishes - Filiform corrosion resistance test on aluminium alloys

	NF EN ISO 3668
	Paints and varnishes– Visual comparison of colour of paints

	NF EN ISO 3678
	Paints and varnishes – Print free test.

	NF EN ISO 3679
	Determination of flash point – Rapid equilibrium closed cup method.

	NF EN ISO 3680
	Determination of flash/no flash — Rapid equilibrium closed cup method.

	EN 3840
	Aerospace series - Paints and varnishes - Technical specification

	EN 3847
	Aerospace series - Paints and varnishes - Determination of sedimentation rating

	EN 4160
	Aerospace series - Paints and varnishes - Determination of the effect of thermal exposure

	EN 4170
	Aerospace series - Paints and varnishes - Test method for measurement of resistance to cold crack temperature cycle

	EN 4171
	Aerospace series - Paints and varnishes - Test method for determination of phosphoric acid index

	EN 4592
	Aerospace series - Paints and varnishes - Test method for determination of infrared reflectance

	NF EN ISO 4618
	Paints and varnishes– Terms and definitions for paint products

	NF EN ISO 4628-1
	Paints and varnishes– Evaluation of degradation of coatings– Designation of quantity and size of defects, and of intensity of uniform changes in appearance. Part 1: General introduction and designation system

	NF EN ISO 4628-2
	Paints and varnishes– Evaluation of degradation of coatings– Designation of quantity and size of defects, and of intensity of uniform changes in appearance. Part 2: Assessment of degree of blistering

	NF EN ISO 4628-4
	Paints and varnishes– Evaluation of degradation of coatings– Designation of quantity and size of defects, and of intensity of uniform changes in appearance. Part 4: Assessment of degree of cracking

	NF EN ISO 4628-5
	Paints and varnishes– Evaluation of degradation of coatings– Designation of quantity and size of defects, and of intensity of uniform changes in appearance. Part 5: Assessment of degree of flaking

	NF EN ISO 4628-8
	Paints and varnishes– Evaluation of degradation of coatings– Designation of quantity and size of defects, and of intensity of uniform changes in appearance. Part 8: Assessment of degree of delamination and corrosion around a scribe or other artificial defect

	NF EN ISO 4629
	Binders for paints and varnishes — Determination of hydroxyl value — Titrimetric method ..

	NF EN ISO 6270-1
	Paints and varnishes– Determination of resistance to humidity. Part 1: Continuous condensation

	ISO 6286
	Molecular absorption spectrometry — Vocabulary — General — Apparatus

	NF EN ISO 8502-3
	Preparation of steel substrates before application of paints and related products -- Tests for the assessment of surface cleanliness. Part 3: Assessment of dust on steel surfaces prepared for painting (pressure-sensitive tape method)

	NF EN ISO 8502-4
	Preparation of steel substrates before application of paints and related products -- Tests for the assessment of surface cleanliness. Part 4: Guidance on the estimation of the probability of condensation prior to paint application

	NF EN ISO 8502-6
	Preparation of steel substrates before application of paints and related products -- Tests for the assessment of surface cleanliness. Part 6: Extraction of soluble contaminants for analysis -- The Bresle method

	NF EN ISO 8502-9
	Preparation of steel substrates before application of paints and related products -- Tests for the assessment of surface cleanliness. Part 9: Field method for the conductometric determination of water-soluble salts

	NF EN ISO 9000
	Quality management systems – Essential principles and vocabulary.

	NF EN ISO 9001
	Quality management systems – Requirements.

	NF ISO 9223
	Corrosion of metals and alloys — Corrosivity of atmospheres — Classification, determination and estimation

	NF EN ISO 9227
	Corrosion tests in artificial atmospheres – Salt spray tests.

	EN ISO 9514
	Paints and varnishes -- Determination of the pot life of multicomponent coating systems -- Preparation and conditioning of samples and guidelines for testing

	EN ISO 9702
	Plastics — Amine epoxide hardeners — Determination of primary, secondary and tertiary amine group nitrogen content

	NF EN ISO 11507
	Paints and varnishes– Exposure of coatings to artificial weathering - Exposure to fluorescent UV lamps and water.

	NF EN ISO 11890-1
	Paints and varnishes– Determination of volatile organic compound (VOC) content. Part 1: Difference method.

	NF EN ISO 11890-2
	Paints and varnishes– Determination of volatile organic compound (VOC) content. Part 2: Gas-chromatographic method.

	NF EN ISO 11909
	Binders for paints and varnishes — Polyisocyanate resins — General methods of test

	NF EN ISO 12944-1
	Paints and varnishes– Corrosion protection of steel structures by protective paint systems. Part 1: General introduction

	NF EN ISO 12944-2
	Paints and varnishes– Corrosion protection of steel structures by protective paint systems. Part 2: Classification of environments

	NF EN ISO 14680-1
	Paints and varnishes - Determination of pigment content. Part 1: Centrifuge method.

	EN ISO 15528
	Paints, varnishes and raw materials for paints and varnishes — Sampling

	NF EN ISO 17872
	Paints and varnishes - Guidelines for the introduction of scribe marks through coatings on metallic panels for corrosion testing

	NF EN ISO 19840
	Paints and varnishes– Corrosion protection of steel structures by protective paint systems– Measurement of, and acceptance criteria for, the thickness of dry films on rough surfaces

	NF EN ISO 29117
	Determination of through-dry state and through-dry time

	NF X 08-012-1
	Colours - Colorimetry - Colorimetric characteristics of coloured samples Part 1: Definitions and basic assessment principles

	ND X08-012-2
	Colours - Colorimetry - Colorimetric characteristics of coloured samples Part 2: Practical considerations concerning instrumentation and reflection measurement

	NF T 30-050
	Determination of flash point in closed cup test with stirring.

	NF T 36-005
	Paints and varnishes– Classification of paints, varnishes and associated products

	NORMDEF 0001
	National defence colours. 

	AEP 64 
STANAG 4360)
	Performance requirements for paint systems resistant to chemical agents and decontaminants, for the protection of land military equipment

	AEP 65
STANAG 4360)
	Performance requirements and test method for paint systems resistant to chemical warfare agents

	MIL-PRF-85285
	Performance specification coating: polyurethane, aircraft and support equipment


The users of these documents must regularly verify the validity of the copies in their possession by consulting the bodies responsible for their distribution:
4. TerminologY AND abBREViations
4.1 Terminology
a)This standard uses terms specific to the paint industry. This vocabulary, which usually has a specific use in this technical area, is always used in a general sense. Consequently, no reminder of vocabulary meanings is necessary.
b) The terms and definitions specific to the technical field of paint systems are given in international standard NF EN ISO 4618..
c) However, it is worth reiterating the definitions of the following two distinct notions:
Surface preparation (SP): process that does not alter the nature of the surface of the substrate material. Examples: degreasing (solvent-based detergent), chemical or mechanical stripping
Surface treatment (ST): procedure that alters the nature of the surface of the substrate material. Examples: chromating, anodizing of aluminium
4.2 Abbreviations
ALAT: 
Aviation Légère de l’Armée de Terre (Army Light Aviation)
SG:
Specular Gloss
CLP:
Classification, Labelling, Packaging
CMR:
Carcinogenic, Mutagenic, Reprotoxic
VOC:
Volatile Organic Compound
DDP:
Dossier de Définition Peinture (Paint definition file)
DDS:
Dossier de Définition du Système de peinture (Paint system definition file)
FC:
Correction Factor
SDS:
Safety Data Sheet
IR:
InfraRed
FTIR:
Fourier Transform InfraRed
OAC: 
Chromic Anodic Oxidation
NIR:
Near InfraRed
SP: 
Surface Preparation
RCS:
Radar Cross-Section
REACh :
Registration Evaluation and Authorization of Chemicals
ST: 
Surface Treatment
TLV-STEL:
Threshold Limit Value - Short-Term Exposure Limit
TLV:
Threshold Limit Value
5. Prerequirements for qualification
5.1 Documentation requirements:
A set of reference documentation must be established for each paint system; this reference base must comprise the following information and documents:
· Description of the substrate (SP and/or ST) (see Annex II);
· General Technical Specification of the paint system (see Annex II);
· Identification Sheet of the products, drawn up for each component and for the ready-to-use mixture (see Annex III);
· Technical Specification for the application of the paint system (see Annex IV);
· Instructions for Use sheet (see Annex V),
· FTIR spectra (see Annex VI) ;
· Safety Data Sheets (SDS) of the supplied products in conformity with the provisions of the REACH regulation (Article 31) (see Annex VII).
Any variation in the chemical composition of a preparation that forms part of the paint system must be notified and duly explained by the manufacturer, which must provide evidence that this change has no impact on the expected performance of the system.
5.2 Requirements of the paint products
5.2.1 Type of product
The types of product used are solvent based or non-solvent based paints that can be applied by brush, roller, spray gun or automated system and that dry at ambient temperature under normal workshop conditions.
The product components must comply with the regulations in force (REACH, VOC directives etc.)
· Flash point: liquid paints are required to have a flash point:
· greater than or equal to 21°C for solvent based paints, 
· greater than or equal to 55°C for aqueous phase paints.
· Volatile Organic Components (VOC): to reduce VOC emissions caused by the use of organic solvents in certain paints and varnishes, the VOC content of the paints must be as low as possible. With reference to military standard MIL-PRF-85285E, the paint systems can be classified as follows: 
· Type I, class H: finishing paint with high non-volatile matter content, if VOC ≤ 420 g/l,
· Type III, class W: water-thinnable or aqueous phase paint,
· Conventional finishing paint with solvents.
The VOC content of paints (including the solvents necessary for thinning operations), established in accordance with international standard NF EN ISO 11890-1 or 2, depending on the VOC concentration, must be clearly stated in the Safety Data Sheet (SDS) of the products.
The colour of the applicable paint systems is defined in French Defence standard NORMDEF 0001.
Qualification relates to the following shades:
· medium grey 3630, considered representative of standard aircraft colours;
· NIR dark green 34X3, considered representative of the “special” colours.
5.2.2 Durability
The protective paint system must have resistance characteristics compatible with the maintenance cycles of military aircraft. The required durability is Type H “High Durability” (more than 15 years) as defined in NF EN ISO 12944-1.
During a period of at least 10 years, the paint system must not require any total refurbishment; only spot repairs of the type performed in regular maintenance are permissible.
5.2.3 Regulatory constraints (environment, health and safety)
The paints must:
· be applicable in compliance with the legislation in force in Europe concerning VOCs;
· not contain any components prohibited by the legislation in force.
New formulations must;
· comply with the REACh regulation;
· have a label that complies with the legislation in force and must have Heath, Safety and Environmental impact no greater than the indications specified in their SDS:
5.2.4 General requirements
The paint systems proposed for qualification must:
· be suitable for spot repairs;
· be compatible with the paint systems on the aircraft currently in service;
· be strippable either by mechanical means (light sanding, blast cleaning etc.) or by chemical means;
The application of the paints constituting the system must take into account the following conditions:
· The normal application and drying conditions prevailing in a paint application shop (temperature between 10 °C 
 and 30 °C and relative humidity between 30 % et 75 %) ;
· the use of conventional paint application equipment (brush, low-pressure spray gun);
· a pot life greater than or equal to 2h at a temperature of \23 °C;
· a minimum recoat time of less than 2 hours for a temperature of 23 °C.
· a storage time of at least 12 months (after delivery);
· a physical and chemical condition that, at the time of delivery or during storage, is free of skins, particles, hard sediments or irreversible phase separation
5.2.5 Constitution of the paint system applied to exterior surfaces
The paint system must comprise a minimum of one primer coat and one finishing coat.
The thickness of the complete system must be:
· a minimum of 60 µm;
· a maximum of 200 µm.
5.2.6 Supplementary requirements
5.2.6.1 CMR substances of Category 1 or 2 (Directive 67/548/EC) or Category 1A or 1B (Regulation 1272/2008)
The paint products must not contain carcinogenic, mutagenic or reprotoxic (CMR) substances classified in categories 1 or 2 (Directive 67/548/EC), or categories 1A or 1B (Regulation No. 1272/2008), according to the following risk phrases:
· R45, R46, R49, R60, R61 (Directives 67/548/EC and 1999/45/CE concerning respectively the classification, packaging and labelling of substances and preparations);
· H340, H350, H350i, H360d, H360f (Regulation No. 1272/2008,  known as the “CLP Regulation” (Classification, Labelling, Packaging) concerning the classification, labelling and packaging of chemical substances and mixtures, which shall repeal directives 67/548/EC and 1999/45/EC).
5.2.6.2 CMR substances Category 3 (Directive 67/548/EC) or Category 2 (Regulation 1272/2008) 
The paint products must not contain CMR substances classified in Category 3 (Directive 67/548/EC) or Category 2 (Regulation No. 1272/2008) according to the following risk phrases:
· R40, R62, R63, R68 (Directives 67/548/EC and 1999/45/CE concerning respectively the classification, packaging and labelling of substances and preparations);
· H341, H351, H361d, H361f (Regulation No. 1272/2008, known as the “CLP Regulation” concerning the Classification, Labelling, and Packaging of chemical substances and mixtures, which shall repeal directives 67/548/EC and 1999/45/EC).
5.2.6.3  Short-Term Exposure Limit and Threshold Limit Value
The use of substances with no Short-Term Exposure Limit (TLV-STEL) and Threshold Limit Value (TLV) is strongly recommended. Substances subject to TLV and TLV-STEL must be specified in the SDS of the products.
6. acceptance tests and criteria for qualification
6.1 Preparation and conditioning of the test specimens
The test specimens are defined below.
Table 2 -Preparation and conditioning of the test specimens
	Subject
	Value / Instruction
	Observations

	Type of substrate
	Aluminium alloy2024 T3 
	Chromic acid oxidation (CAO, without sealing, in accordance with standard  EN 2101
Test specimens in accordance with standard ISO 1514

	Dry film thickness
	Conforming to the thickness defined in section. 6.2.1
	

	Conditioning
	Lab temperature: 
23 ± 2 °C
	Minimum 3 weeks conditioning before conducting the tests

	Scratches
	Salt spray tests
	See table in section 6.2.3

	Application
	Conforming to the data in the data sheets of the paint system and constituent paints
	See Annexes I and II


6.2 Inspection and selection of the specimens
Acceptance of the test specimens shall be declared after checking two parameters, thickness and appearance.
6.2.1 Inspection of thickness
Thickness inspection on rough substrates must include the dead volume in accordance with NF EN ISO 19840, which specifies two methods of calibrating the measuring apparatus:
(
Calibration of the apparatus on a smooth shim: in this case the roughness must be taken into account by applying a correction factor (FC):
	(    Thickness = value given by the apparatus – correction factor


(where FC = 10 µm if the roughness is “fine” as defined in standard NF EN ISO 8503)
(
Calibration on the ready-to-paint surface: in this case, no correction factor is required to allow for surface roughness.
The total thickness of the dry film or the thickness of each coat constituting the paint system is determined by the mean value obtained from a minimum number of measurements depending on the surface area of the specimens.
· for test specimens with an area of less than 100 cm2: 3 measurements;
· for test specimens with an area between 100 and 500 cm2: 10 measurements;
· for test specimens with an area greater than 500 cm2: 20 measurements.
The thicknesses of the primer coat are directly measured. The thickness(es) of the finishing coat(s) is (are ) calculated by the difference between the total thickness and the mean thickness of undercoats(s).
The results must conform to the results below for a series of measurements (on test specimens).
Table 3 - Requirements and tolerances for the thickness of paint coats
	Recommended nominal 
thickness (e) in µm
	Tolerance on the mean thickness in µm
	Tolerance on the maximum thickness in µm

	60< e ≤ 100
	e mean = e ± 20
	e mean = e ± 30

	100< e< 200
	e mean = e ± 30
	e mean = e ± 40


In addition to the requirements on the mean and maximum thickness, the complete dry film must satisfy the conditions below:
· Smallest measured value: greater than 60 µm
· Largest measured value: less than  200 µm
6.2.2 Inspection of appearance:
This inspection is conducted in accordance with NF EN ISO 4628-1 to 4. The characteristics defined in the table below are evaluated visually:
Table 4– Inspection of appearance
	Characteristic of the appearance
	Standard
	Measurements

	Any flaw in the appearance or arising from problems of compatibility: Orange peel, wrinkling , etc.
	NF EN ISO
4628-1 to 4
	Evaluation of degradation of coatings – Designation of quantity and size of defects, and of intensity of uniform changes in appearance


The results must comply with the requirements given in the table below:
Table 5– Requirements 
	Type of system
	Requirement

	
	Orange peel, wrinkling, pinholing, grits and dust, cratering, blistering, flaking, cracking, etc.
	Appearance

	Base system
	Quantity of defects: 0
Size of defects: 0
	No major variation in gloss or colour 
on visual examination of the surface of the specimen

	High temperature system
	
	

	Non-skid system for personnel, coated with the finishing coat
	
	


6.2.3 Selection
Only specimens that comply with the 2 criteria above (thickness and appearance) shall be selected for the laboratory tests.
6.3 acceptance TESTS AND CRITERIA
The majority of the proposed tests and the quantity of tests conform to European standard EN 3840; the test number specified in this standard is entered in the first column, except in the case of the artificial weathering tests, which is conducted in accordance with ISO 11507 Some tests are not adopted, but certain other tests have been introduced.
The test specimens used for analysis must be representative of the product. Unless otherwise specified in the material specification or the normative reference for the test method, the products must be sampled and prepared in conformity with standards EN ISO 15528 and EN ISO 1513.
Three test categories are specified:
· identification tests,
· conformity qualification tests,
· performance qualification tests.
6.3.1 Identification tests
The tests are defined in the table below:
Table 6 – Identification test
	No.
	Type
	Reference standards
	Base
	Hardener
	Mixture
	Manufacturer’s values

	1

	Non-volatile matter content (%)
	NF EN ISO 3251
NF EN 2434-5, 
NF EN 2435-5,
NF EN 2436-6
	± 2 % of the reference value
	± 2 % of the reference value
	
	Specification to be defined by the manufacturer

	2

	Pigment content (%)
	NF EN ISO 14680-1
NF EN 2434-5,
NF EN 2435-5,
NF EN 2436-6
	
	
	
	Specification to be defined by the manufacturer

	3

	Density (g/cm3)
	NF EN ISO 2811-1
NF EN 2434-5,
NF EN 2435-5,
NF EN 2436-6
	± 2 % of the reference value
	± 2 % of the reference value
	
	Specification to be defined by the manufacturer

	5

	Sedimentation index (ml/4 h)
	EN 3847
NF EN 2434-5, 
NF EN 2435-5,
NF EN 2436-6
	
	
	
	Specification to be defined by the manufacturer

	7

	Flash point (°C)
	NF EN ISO 3679 or 3680
NF EN 2434-5, 
NF EN 2435-5,
NF EN 2436-6
	≥ reference value
	≥ reference value
	
	Specification to be defined by the manufacturer

	8

	Flow time (s)
	NF EN ISO 2431
NF EN 2434-5,
NF EN 2435-5,
NF EN 2436-6
	
	
	± 10 % of the reference value
	Specification to be defined by the manufacturer


	9

	Viscosity at high rate of shear (in Pa.s or in mPa.s)
	NF EN ISO 2884-1 or 2884-2
NF EN 2434-5,
NF EN 2435-5,
NF EN 2436-6
	
	
	
	Specification to be defined by the manufacturer

	10

	Fineness of grind (µm)
	NF ISO 1524
NF EN 2434-5, 
NF EN 2435-5
NF EN 2436-6
	≤ 30 µm 
	≤ 30 µm 
	
	Criteria to be discussed with the manufacturer

	11

	Determination of composition by gas chromatography (%)
	ISO 2718
NF EN 2434-5,
NF EN 2435-5
NF EN 2436-6
	
	
	
	

	12

	Determination of composition by gas spectrometry (%)
	ISO 6286
NF EN 2434-5,
NF EN 2435-5,
NF EN 2436-6
	
	
	
	

	13

	Water content (%)
	ISO 760
NF EN 2434-5,
NF EN 2435-5,
NF EN 2436-6
	
	
	
	

	14

	Amine content (%)
	EN ISO 9702
NF EN 2434-5,
NF EN 2435-5,
NF EN 2436-6
	
	
	
	

	15

	Hydroxide content (%)
	NF EN ISO 4629
NF EN 2434-5,
NF EN 2435-5,
NF EN 2436-6
	
	
	
	

	16

	Isocyanate content (%)
	NF EN ISO 11909 NF EN 2434-5,
NF EN 2435-5,
NF EN 2436-6
	
	
	
	

	17

	Epoxy content (%)
	NF EN ISO 3001
NF EN 2434-5,
NF EN 2435-5,
NF EN 2436-6
	
	
	
	

	18

	Acid content (%)
	EN ISO 2114
NF EN 2434-5,
NF EN 2435-5,
NF EN 2436-6
	
	
	
	

	19

	Phosphoric acid content (%)
	EN 4171
NF EN 2434-5,
NF EN 2435-5,
NF EN 2436-6
	
	
	
	


6.3.2 Conformity qualification tests
The tests are defined in the table below:
Table 7 – Conformity qualification test  
	No.
	Description
	Reference standards
	Criteria

	20
	Pot life (h)
	EN ISO 9514
	Reference value on manufacturer’s representative product

	21
	Surface drying time (h)
	EN ISO 1517
	Reference value on manufacturer’s representative product

	22
	Controllable drying time (h)
	NF EN ISO 3678
	Reference value for manufacturer’s representative product

	23
	Through-dry time (h)
	NF EN ISO 29117
	Reference value for manufacturer’s representative product

	27
	Specular gloss (SG) in %
	NF EN ISO 2813
	In accordance with NORMDEF 0001, conforming to qualification shade DEF 3630 and 34X3

	30
	Colour measurement:
· Visual
· Colorimetry
	NF EN ISO 3668
NF X 08-012
	In accordance with NORMDEF 0001, conforming to qualification shade DEF 3630 and 34X3

	31
	IR Reflectance 
	EN 4592
	In accordance with NORMDEF 0001, conforming to qualification shade DEF 34X3

	49
	VOC (g/l)
	NF EN ISO 11890-1 or  -2
	 Reference value on manufacturer’s representative product


6.3.3 Performance qualification tests
6.3.3.1 Definition of the tests
These tests are defined in the tables below:
Table 8 – Performance qualification test
	No.
	Designation
	Reference standards
	Test specimens
	Acceptance criteria

	24
	Initial cross-cut test after 7 days drying,
at 23 ± 2 °C
	NF EN ISO 2409: adhesive tape method (see Annex A.2) with adhesive strength = 7 ± 0,2 N/cm
	Thickness between 0.6 and 1.6 mm
	Classification ( 1

	25
	Bend test (cylindrical mandrel):
- mandrel diameter 8 mm,
at ambient temperature (23°C)
- mandrel diameter 45 mm,
at -50 °C
	ISO 1519
	Thickness 0.6 mm
	· no blistering (NF EN ISO 4628-2), degree = 0
· no cracking (NF EN ISO 4628-4), degree = 0
· no flaking (NF EN ISO 4628-5), degree = 0

	29
	Scratch resistance
	NF EN ISO 1518
	Thickness between 0.6 and 1.6 mm
	> 1500 g, for test conditions conforming to ISO 3270

	34
	Water resistance, 40°C / 168h
	EN ISO 2812-2 
	Thickness between 0.6 and 1.6 mm
	· tests 24 : ( 1
· test 29 : > 1500 g
· no blistering (NF EN ISO 4628-2), degree = 0
· no cracking (NF EN ISO 4628-4), degree = 0
· no flaking (NF EN ISO 4628-5), degree = 0
· (Eab* < 1 (colorimetric deviation
 on the test specimen before and after the test)

	35
	Resistance to fluids

Fuel: F34
Oil: type O-159
Hydraulic fluid: Skydrol LD4
De-icing fluid 
	Common exposure duration 7 days
Exposure temperature: 
· 23 °C (ambient)
· 70 °C
· 70 °C
· 23 °C

	Thickness between 0.6 and 1.6 mm
	· test 24: ( 1
· test 29: > 1500 g
· no blistering (NF EN ISO 4628-2), degree = 0
· no cracking (NF EN ISO 4628-4), degree = 0
· no flaking (NF EN ISO 4628-5), degree = 0
· (Eab* < 1 (colorimetric deviation3 on the test specimen before and after the test)
· test 25: compliance with the criteria of test 25


	36
	Resistance to temperature cycle, 20 cycles at 
–40 °C to +80 °C
	EN 4170 (Tmin -40 °C instead of
–55 °C)

	Thickness between 0.6 and 1.6 mm
	· test 24: ( 1
· no blistering (NF EN ISO 4628-2), degree = 0
· no cracking (NF EN ISO 4628-4), degree = 0
· no flaking (NF EN ISO 4628-5), degree = 0
· (Eab* < 1 (colorimetric deviation3 on the test specimen before and after the test)
· test 25 at 23°C: compliance with the criteria of test 25

	37
	Resistance to humidity  - continuous condensation
40 °C / 95 %RH / 500 h
	EN ISO 6270-1

	Thickness between 0.6 and 1.6 mm
	· tests 24: ( 1
· test 29: > 1500 g
· no blistering (NF EN ISO 4628-2), degree = 0
· no cracking (NF EN ISO 4628-4), degree = 0
· no flaking (NF EN ISO 4628-5), degree = 0
· (Eab* < 1 (colorimetric deviation3 on the test specimen before and after the test)
· test 25 at 23°C: compliance with the criteria of test 25

	38
	Thermal exposure (150 °C / 24 h)
	EN 4160

	Thickness between 0.6 and 1.6 mm
	· tests 24: ( 1
· test 29: >1500 g
· no blistering (NF EN ISO 4628-2), degree = 0
· no cracking (NF EN ISO 4628-4), degree = 0
· no flaking (NF EN ISO 4628-5), degree = 0
· test 25 at 23°C: compliance with the criteria of test 25

	39
	Resistance to natural weathering, 2 years at corrosivity class C3 (see. NF EN ISO 12944-2)
	NF EN ISO 2810

	Thickness between 0.6 and 1.6 mm
Scratch:. See section 6.2.3.2 of the standard
	· filament length < 1.5 mm in accordance with NF EN ISO 4628-8
· tests 24: ( 1
· test 29: > 1500 g
· no blistering (NF EN ISO 4628-2), degree = 0
· no cracking (NF EN ISO 4628-4), degree = 0
· no flaking (NF EN ISO 4628-5), degree = 0
· (Eab* < 1  (colorimetric deviation3 on the test specimen)
· test 25 at 23°C: compliance with the criteria of test 25 before and after the test)

	40
	Resistance to artificial weathering: Tests at UVA = 340 nm, with a test duration of 1008 hours (126 cycles)
	NF EN ISO 11507 – method A

	Thickness between 0.6 and 1.6 mm
	· ((Eab* < 1 (colorimetric deviation3 on the test specimen before and after the test)
· tests 24: ( 1
· test 29: > 1500 g
· no blistering (NF EN ISO 4628-2), degree = 0
· no cracking (NF EN ISO 4628-4), degree = 0
· no flaking (NF EN ISO 4628-5), degree = 0
· test 25: compliance with the criteria of test 25

	41
	Alternate immersion (NaCl à 3 % g/g, 35 °C during 
1500 h)
	NF EN 3212
	Thickness between 0.6 and 1.6 mm
	· tests 24: ( 1
· test 29: > 1500 g
· no blistering (NF EN ISO 4628-2), degree = 0
· corrosion less than 1.5 mm

	42

	Neutral salt spray  (3000 h)
	NF EN ISO 9227 (§ 3.2)
	Thickness between 0.6 and 1.6 mm
Scratch:. See section 6.2.3.2 of the standard
	· tests 24: ( 1
· test 29: > 1500 g
· no blistering (NF EN ISO 4628-2), degree = 0
· corrosion less than 1.5mm 1.5 mm in accordance with NF EN ISO 4628-8

	43

	Filiform corrosion (40°C, 82% RH / 1000 hours)
	NF EN 3665 

	Thickness between 0.6 and 1.6 mm
	· No blistering (NFEN ISO 4628-2), degree = 0
· corrosion less than 2 mm

	46

	Slow deformation: ≤ 5 mm
	NF EN ISO 1520
	ISO 1520
	· no blistering (NF EN ISO 4628-2), degree = 0
· no cracking (NF EN ISO 4628-4), degree = 0
· no flaking (NF EN ISO 4628-5), degree = 0

	52*
	Resistance to chemical agents
	AEP 65
	
	In conformity with NATO publication AEP 65

	53*
	Resistance to decontamination
	AEP 64 with Q2000 solution
	
	In conformity with NATO publication AEP 64


* optional tests, depending on the functionality of the paint and if selected; tests conducted by the DGA.
Note: For standards NF EN ISO 4628-2, 4628-4 and 4628-5, the notion of “no blistering (cracking or flaking)” equivalent to degree 0 of the evaluation.
6.3.3.2 Coating scratch method for tests 39 and 42
The coating scratch on the test specimen must conform to Figure 1 and must expose the bare substrate. The tool used for the scratch should be a single blade cutting tool (For further details, please refer to standard NF EN ISO 17872 “Paints and varnishes - Guidelines for the introduction of scribe marks through coatings on metallic panels for corrosion testing”). The scribe mark must either have parallel sides or a widening towards the top, exposing the bare metal substrate over a width of approximately 0.5 mm (eliminate all debris from around the scratch).
 SHAPE  \* MERGEFORMAT 



Figure 1: Size and position of scratch
6.4 Test report
At the end of the qualification programme described in this document, the test report must provide both individual reports conforming to the standard applicable to each of the specified tests, and an overall summary of all the test results obtained.
The report must precisely identify all of the test specimens, all of the deviations from the analysis methods described, the operating details not laid down in the documentation and any incidents that have occurred at any time during the qualification procedure.
ANNEXE I -  DESCRIPTION OF THE SUBSTRATE
	
	
	SUBSTRATE 1
	SUBSTRATE 2

	SUBSTRATE
	Material designation:
	
	

	
	Standardised grade:
	
	

	
	Quality / State:
	
	

	
	Thickness:
	
	

	SURFACE PREPARATION (*)
	Type:
	
	

	
	Detailed description (products and/or abrasives used, methodology, etc.)
	
	

	
	Characteristics to be obtained for the surface state (degree of cleanliness, roughness, dusts, soluble salts, etc.):
	
	

	SURFACE TREATMENT (**)
	Type:
	
	

	
	Detailed description (products used, methodology, etc.)
	
	

	
	Characteristics to be obtained for the surface state (coating weight, etc.):
	
	


(*) Surface preparation (SP): process that does not alter the nature of the surface of the substrate material. Example: cleaning (solvent, detergent), chemical stripping, heat stripping (burning) or mechanical stripping (high pressure cleaning, abrasive projection).
(**) Surface treatment (ST): process that alters the nature of the surface of the substrate material. Example: phosphating, chromating, anodising of aluminium, thermo-chemical diffusion treatment
ANNEXE II -  GLOBAL DESCRIPTION OF THE PAINT SYSTEM
(Tick the relevant box)
	O Basic paint system
	O Exterior European Theatre 
O Exterior for aviation applications


ANNEXE III -  PRODUCT IDENTIFICATION SHEET
( For liquid products
	Manufacturer's Logo

	PRODUCT 
IDENTIFICATION
	Date of issue

	Page


	PRODUCT (complete designation and reference):


	FORMULATION:
	CLASSIFICATION:

	Index: 
	AFNOR (in accordance with NF T 36-005)
	NATO

	Date: 
	Family:
	Category:
	

	
	Manufacturer’s details (*)
	Reference 
of the standard used

	
	Component A
(base)
	Component B
(hardener)
	

	Colour (Ref. AFNOR, RAL or other)
	
	
	

	Liquid product: 

	Non-volatile matter content (%)
	
	
	NF EN ISO 3251

	Pigment content (%)
	
	
	NF EN ISO 14680

	Density (g/cm3)
	
	
	NF EN ISO 2811

	Sedimentation index (ml/4 h)
	
	
	NF EN ISO 3847

	Flash point (°C)
	
	
	NF EN ISO 3679 or 3680

	Flow time (s)
	
	
	NF EN ISO 2431

	Viscosity at high rate of shear (in Pa.s or in mPa.s)
	
	
	NF EN ISO 2884-1

	Fineness of grind (µm)
	
	
	NF ISO 1524

	Determination of composition by gas chromatography (%)
	
	
	ISO 2718

	Determination of composition by gas spectrometry (%)
	
	
	ISO 6286

	Water content (%)
	
	
	ISO 760

	Amine content (%)
	
	
	EN ISO 9702

	Hydroxide content (%)
	
	
	NF EN ISO 4629

	Isocyanate content (%)
	
	
	NF EN ISO 11909

	Epoxy content (%)
	
	
	NF EN ISO 3001

	Acid content (%)
	
	
	EN ISO 2114

	Phosphoric acid content (%)
	
	
	EN 4171


(*) For two-component products, complete in two columns where applicable. Whatever the case, do not provide the data for the component mixture
( For powder products
	Manufacturer's Logo

	PRODUCT 
IDENTIFICATION
	Date of issue

	Page


	PRODUCT (complete designation and reference):


	FORMULATION:
	CLASSIFICATION:

	Index: 
	AFNOR (in accordance with NF T 36-005)
	NATO

	Date: 
	Family:
	Category:
	

	
	Manufacturer’s details (*)
	Reference 
of the standard used

	
	Component A
(base)
	Component B
(hardener)
	

	Colour (Ref. AFNOR, RAL or other)
	
	
	

	Powder product:

	Density
	
	
	NF T 30-505

	Capacity to fluidify
	
	
	NF T 30-501

	Agglomeration temperature
	
	
	NF T 30-502

	Gelling time
	
	
	NF T 30-506

	Determination of the mass loss on heating
	
	
	NF T 30-503


(*) For two-component products, complete in two columns where applicable. Whatever the case, do not provide the data for the component mixture
ANNEXE IV -  TECHNICAL SPECIFICATION FOR APPLICATION OF THE PAINT SYSTEM
	TECHNICAL SPECIFICATION FOR APPLICATION OF THE PAINT SYSTEM

	Manufacturer's Logo

	NAME:
	SHEET N°:

	
	DESCRIPTION:
	VERSION:

	
	SURFACE PREPARATION:
In all cases, the paints must be applied on surfaces that are clean, dry and free of any contaminant as described in ISO 8502.
	

	COMPOSITION OF THE SYSTEM:
	Appearance
	Number 
of 
coats
	Thickness of dry film:
coat (µm)
	Dry film
mass (g/m2/c)
(
	Nominal 
application
density (g/m2/c)
	Dry extract 
density 
(%)
	Spreading 
capacity 
(m2/l)
	Anticipated
procurement (l/m2/c) (
	Methods 
of application (

	Reference
	Reference
	
	
	nom.
	min.
	max.
	
	
	
	
	
	B
	R
	P
	T
	E
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	CHARACTERISTICS OF THE PAINTS:
	Contractual thickness (µm):
	Total dry film mass (g/m2):
	Period before commissioning:

	
	
	
	

	Reference
	Description
	Dried until 
dry to touch 
at 20 °C
	Recoat time 
at 20 °C
	PLAM(
at 20°C
	Minimum 
application 
temperature
	Flash 
point 
(°C)
	Type of 
thinner, 
where appropriate

	
	
	
	min
	maximum
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	COMMENTS

	( For nominal thickness  ( Given an average loss of about 30 % (indicative contractual value), ( B: Brush, R: Roller, P: Gun, T: Trowel, E: Electrostatic gun, ( Pot life after mixing.


ANNEXE V -  Instructions for use sheet 
	Manufacturer's Logo

	PAINTS AND VARNISHES
STANDARD PRODUCT

	REFERENCE
	PRODUCT:

	
	CLASSIFICATION:
	EDITION:

	
	AFNOR in accordance with NF T 36-005
	NATO
	

	
	Family:
	Category:
	
	

	SHEET
	C
	INSTRUCTIONS FOR USE
	PAGE 1/2
	

	THIS EDITION CANCELS AND REPLACES THE PREVIOUS EDITION DATED:

	Surface 
preparation
	Applicable on:


	
	Recoatable by:

	PHYSICAL-CHEMICAL CHARACTERISTICS
	PRESENTATION:
	

	
	Appearance of film:
	

	
	Density (g/cm3) (NF EN ISO 2811-1) :
	Paint:
	Dry film:

	
	Non-volatile content (dry extract) (%) (NF EN ISO 3251) :
	By weight:
	By volume:

	
	Flash point (°C)
	A = 
	B = 
	A+B = 

	
	NOMINAL CHARACTERISTICS PER COAT:

	
	Film thickness (µm):
	Dry:
	Wet:

	
	Density of unit application:
	g/m2
	l/m2

	
	Spreading capacity (m2/l):
	

	
	Dry film mass (g/m2):
	

	THE VALUES ENTERED IN THE BOX ABOVE ARE ROUNDED.

	
	INFORMATION ABOUT THE PRODUCT:

	
	Number of litres of solvent vapour released per litre of paint (20°C).

	
	VOC content (g/l):

	
	Presence of CMR Category 3 (Yes/No) :

	
	

	


	Manufacturer's Logo:

	PAINTS AND VARNISHES
STANDARD PRODUCT

	REFERENCE
	PRODUCT:

	
	CLASSIFICATION:
	EDITION:

	
	AFNOR in accordance with NF T 36-005
	NATO
	

	
	Family:
	Category:
	
	

	SHEET
	C
	INSTRUCTIONS FOR USE
	PAGE 2/2
	

	THIS EDITION CANCELS AND REPLACES THE PREVIOUS EDITION DATED:

	INSTRUCTIONS FOR USE

	Mixture ratio:
	Mass A =
	
	Mass B =
	

	
	Volume A =
	
	Volume B =
	

	Preparation before use:
	Homogenise for a few minutes by mechanical stirring

	Recommended conditions:
	Temperature (°C)
	min. +5
	max. +40

	T° substrate > T° dew point +3°C
	Relative humidity (%): < 85

	METHODS OF APPLICATION
	AIRLESS
	PNEUMATIC
	BRUSH/
ROLLER

	Viscosity:
	
	
	

	Thinning if any:
	
	
	

	Thinner:
	
	
	

	Achievable thickness (µm):
	
	
	

	Nozzle (Ф mm):
	
	
	

	Pressure (bar):
	
	
	

	Cleaning solvent:
	
	
	

	APPLICATION TEMPERATURE
	10 °C
	20 °C
	35 °C

	Usability period after mixing:
	
	
	

	Drying time for nominal thickness:
	
	
	

	dry dust-free
	
	
	

	dry to touch
	
	
	

	Recoat time            min.
	
	
	

	max.
	
	
	

	DRYING METHODS:
	

	CONDITIONING:
	

	STORAGE:
	Store at a temperature between +5 °C and +35 °C

	STABILITY:
	18 months minimum (starting from the delivery date) in a sheltered location, under the storage conditions specified above and in the sealed original packaging. Additionally, check the technical characteristics of the paint before - using.

	OBSERVATIONS:


ANNEXE VI -  FTIR SPECTRA
The FTIR (Fourier transform infra-red) spectra between 250 nm and 2500 nm of each component (base + hardener) of each paint system must be provided by the manufacturer.
These spectra serve as the reference spectra and must be accompanied by a sworn declaration, signed by the company’s delegated corporate officer, who must declare that he/she personally guarantees their compliance.
ANNEXE VII -  SAFETY DATA SHEETS
Safety data sheets (SDS) must be provided for each of the constituent products of the paint system. The provided standard form for safety data sheets complies with the REACH regulation.
These sheets are the responsibility of the paint manufacturer.
The users of a product must check the validity of the safety data sheet in their possession.
(
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�\The texts of these reference standards have been identified by critical choices as the most suitable for defining the general requirements for the paint systems specified in this document.


(�) : 10 °C or the minimum recommended value, which will also be specified in the table in Annex V – Instructions for Use.


� : (Eab* is the global colorimetric deviation (or colour difference) in the CIELAB colour space.. Its calculation formula is: (Eab*  = [((L*)2 + ((a*)2 + ((b*)2]1/2 where (L* is the CIE 1976 difference in lightness (in the CIELAB colour space).
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