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FOREWORD
Until 1996, the approval of the paints, varnishes and associated products employed to protect land army equipment depended on the satisfaction of various criteria defined in the Defence documents, listed below:
· Technical specifications for paints, varnishes and associated products for the protection of land army equipment (reference DAT C8010 X0003 index C of 20/07/1988),
· Directory of products and paint systems approved by the DSTI (reference DAT Z7610 X0065 index H of 24/01/2001),
· General instruction on the protection of land army equipment with paints, varnishes and associated products (reference DAT A8010 X0009 of 08/12/1989),
· NORMDEF 0001 - National defence colours (formerly GAM-C),
· STANAG 4360 - Specification of paints and paint systems resistant to chemical agents and decontaminants, designed for the protection of land military equipment.
In 2001, the department responsible for land equipment programmes of the DGA (SPART) decided to launch a project to fully revise and rewrite the first three of these documents, in order to take into account:
· the limitation of the scope of application to paint systems (PS),
· the changes in regulations relating to workplace environment, health and safety, necessitating reconsideration of the industrial use of the currently certified paints. New products developed to satisfy these new regulations are today available on the market and ought to be included in the list of certified products if they satisfy the requirements of the Army,
· the fact that the test centres of the DGA no longer assume responsibility for approving products and/or manufacturers and conducting the appropriate tests.
Consequently, the establishment of a procedure for a third party (a certifying organism) to issue a certificate of conformity for paint systems designed to protect land military equipment has become necessary. So, the implementation of this procedure is now based on the present standard, NORMDEF 0003 - in three parts - concerning protective paint systems for land military equipment:
· part 1, relating to the performance requirements: Protective paint systems for land army equipment - Technical performance specification (“STP”);
· part 2, relating to the test methods required for the certification procedure: Protective paint systems for land army equipment - Test sheets book (“RFE”);
· part 3, relating to the qualification of the implementation process: Protective paint systems for land army equipment - General conditions relating to the control of paint systems implementation. Part 3 defines the procedure that must be adopted by all parties involved in a new build or refurbishment programme for specific land military equipment, to ensure that the implementation of the certified paint systems conforms to the framework previously defined by a qualification.
Also, a specific regulation has been issued concerning the procedure for the issuance of the certificate of conformity by a third party and the conditions attached to the right to use said certification; this regulation has been issued by the certification body selected by the DGA.
These documents shall be used as contractual documents for:
· provisioning contracts for protective paints and paint systems for land military equipment;
· public defence contracts for the full-scale industrial production of painted defence equipment.
This document (Part 2 of NORMDEF 0003) has been written by recognised experts in paints and coatings sector, in collaboration with the manufacturers, industrial coatings application companies and representatives of the various departments of the ministry of defence (DGA, SIMMT).
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1 -  Object
a) The object of the present Test Sheets Book (RFE) is to describe the test methods and associated requirements necessary for the third party certification of paint systems (PS) to protect land military equipment.
b) In the table of requirements in the test sheets:
· a dash “-” means “No requirement”.
· “For information” means “No requirement but the result must be entered by the applicant”.
2 -  SCOPE
a) This standard applies to paint systems designed for the protection of the exterior and interior surfaces of land military equipment; these paint systems are liable to be used in all types of climates.
b) This document does not apply to the following products:
· paint systems used on ammunition,
· protective paint systems for ALAT equipment (Army Light Aviation).
c) The types of land military equipment, the types of operation, the nature of the substrates and the types of paint system concerned by the present standard are described in Part 1.
3 -  Normative references
The normative references below are those that should be taken into account for application of this document. 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 referred to herein.
	Reference
	Title

	STANAG 4360
	Specification of paints and paint systems resistant to chemical agents and decontaminants, for the protection of land military equipment

	STANAG 4370
	Environmental testing

	NATO / AEP 65:
	Performance requirements and test method for paint systems resistant to chemical warfare agents

	ISO 1248
	Iron oxide based pigments – Specifications and testing methods.

	ISO 6745
	Zinc Phosphate pigments for paints – Specifications and testing methods.

	MIL-PRF-24667
	Military specification - Coating system, non-skid, for roll or spray application.

	NF EN 10025-5
	Hot rolled products of structural steels. Part 5: Technical delivery conditions for structural steels with improved atmospheric corrosion resistance.

	NF EN 10130
	Cold rolled low carbon steel flat products for cold forming - Technical delivery conditions.

	NF EN ISO 591-1
	Titanium dioxide pigments for paints. Part 1: Specifications and methods of test.

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

	NF EN ISO 1520
	Paints and varnishes – Cupping test.

	NF EN ISO 1522
	Paints and varnishes – Pendulum damping test.

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

	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 2812-1
	Paints and varnishes - Determination of resistance to liquids. Part 1: Immersion in liquids other than water.

	NF EN ISO 2812-4
	Paints and varnishes - Determination of resistance to liquids. Part 4: Spotting methods.

	NF EN ISO 3248
	Paints and varnishes - Determination of the effect of heat.

	NF EN ISO 3549
	Zinc dust pigments for paints - Specifications and test methods.

	NF EN ISO 4610
	Plastics - Vinyl chloride homopolymer and copolymer resins – Sieve analysis using air-jet sieve apparatus.

	NF EN ISO 4611
	Plastics - Determination of the effects of exposure to damp heat, water spray and salt mist.

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

	NF EN ISO 4623-2
	Paints and varnishes - Determination of resistance to filiform corrosion. Part 2: Aluminium substrates.

	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 4628-3
	Paints and varnishes - Evaluation of degradation of coatings – Designation of quantity and size of defects, and of intensity of uniform changes in appearance. Part 3: Assessment of degree of rusting.

	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 the 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 4628-6
	Paints and varnishes - Evaluation of degradation of coatings – Designation of quantity and size of defects, and of intensity of uniform changes in appearance. Part 6: Assessment of degree of chalking by tape method.

	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.

	NF EN ISO 4628-10
	Paints and varnishes - Evaluation of degradation of coatings – Designation of quantity and size of defects, and of intensity of uniform changes in appearance. Part 10: Assessment of degree of filiform corrosion.

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

	NF EN ISO 6272-1
	Paints and varnishes - Rapid deformation ( impact resistance) tests, Part 1: Falling-weight test, large-area indenter.

	NF EN ISO 8501-1
	Preparation of steel substrates before application of paints and related products - Visual assessment of surface cleanliness Part 1: Rust grades and preparation grades of uncoated steel substrates and of steel substrates after overall removal of previous coatings + Informative supplement: photographic examples of the change in appearance imparted to steel when blast-cleaned with different abrasive types:.

	NF EN ISO 8502-3
	Preparation of steel substrates before the application of paints and derived products Tests to assess the cleanness of a surface 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 the application of paints and derived products Tests to assess the cleanness of a surface 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 the application of paints and derived products Tests to assess the cleanness of a surface Part 6: Extraction of soluble contaminants for analysis. The Bresle method.

	NF EN ISO 8502-9
	Preparation of steel substrates before the application of paints and derived products Tests to assess the cleanness of a surface Part 9: Field method for the conductometric determination of water-soluble salts.

	NF EN ISO 8503-1
	Preparation of steel substrates before application of paints and related products - Surface roughness characteristics of blast-cleaned steel substrates Part 1: Specifications and definitions for ISO surface profile comparators for the assessment of abrasive blast-cleaned surfaces.

	NF EN ISO 8503-2
	Preparation of steel substrates before application of paints and related products - Surface roughness characteristics of blast-cleaned steel substrates Part 2: Method for the grading of surface profile of abrasive blast-cleaned steel - Comparator procedure

	NF EN ISO 8503-3
	Preparation of steel substrates before application of paints and related products - Surface roughness characteristics of blast-cleaned steel substrates Part 3: Method for the calibration of ISO surface profile comparators and for the determination of surface profile -- Focusing microscope procedure.

	NF EN ISO 8503-4
	Preparation of steel substrates before application of paints and related products - Surface roughness characteristics of blast-cleaned steel substrates Part 4: Method for the calibration of ISO surface profile comparators and for the determination of surface profile -- Stylus instrument procedure.

	NF EN ISO 8503-5
	Preparation of steel substrates before application of paints and related products - Surface roughness characteristics of blast-cleaned steel substrates Part 5: Replica tape method for the determination of the surface profile

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

	NF EN ISO 9001
	Quality management systems - Requirements.

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

	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 11925-2
	Reaction to fire tests -- Ignitability of building products subjected to direct impingement of flame Part 2: Single-flame source 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 12944-6
	Paints and varnishes - Corrosion protection of steel structures by protective paint systems. Part 6: Laboratory performance test methods

	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 ISO 9226
	Corrosion of metals and alloys - Corrosivity of atmospheres - Determination of corrosion rate of standard specimens for the evaluation of corrosivity.

	NF T 30-501
	Thermo-hardenable powder paints – Determination of the capacity to fluidify.

	NF T 30-502
	Thermo-hardenable paints - Determination of the agglomeration temperature.

	NF T 30-503
	Thermo-hardenable paints - Determination of mass loss with heating.

	NF T 30-505
	Thermo-hardenable paints - Determination of density using an air pycnometer.

	NF T 30-506
	Thermo-hardenable paints - Determination of the time for gelling at a given temperature.

	NF T 30-507
	Thermo-hardenable paints – Evaluation of storage stability.

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

	ASTM D-3330
	Standard method for peel adhesion of pressure sensitive tape

	NORMDEF 0001
	National defence colours.


The users of these documents must regularly verify the validity of the copies in their possession by consulting the organisms responsible for their distribution:
4 -  Terminology, symbols and abbreviations
4.1 Definitions
a) This “RFE” Test Sheets Book uses terms from 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 definitions and abbreviations specific to the technical field of paint systems are given in international standard NF EN ISO 4618.
c) However, this reminder of the key definitions of the following two distinct notions should be noted:
· surface preparation (SP): process that does not alter the nature of the surface of the substrate material. Examples: degreasing (solvent-based detergent), chemical stripping, heat stripping (burning) or mechanical stripping (high-pressure cleaning, abrasive projection).
· surface treatment (ST): process that does alter the nature of the surface of the substrate material.
Example: phosphating, chromating, anodising of aluminium, thermo-chemical diffusion treatment.
4.2 Symbols and abbreviations:
ALAT
Aviation Légère de l’Armée de Terre (Army Light Aviation)
RSA
Residual Surface Activity
SG
Specular Gloss
CIE LAB
Commission Internationale de l’Eclairage, espace Lab (International Commission on Illumination, L*a*b* colour space)
CMR
Carcinogenic, Mutagenic, Reprotoxic
CND
Centre de Normalisation de Défense (Defence Standardisation Centre)
COV
Volatile Organic Compound
DCSEA
Direction Centrale du Services des Essences des Armées (French Armed Forces Fuels Department - Central Directorate)
CF
Correction Factor
DF
Decontamination Factor
SDS
Safety Data Sheet
RH
Relative Humidity
FTIR
Fourier Transform InfraRed
NRC
Nuclear, Radiological and Chemical
NIR
Near InfraRed
RP
Retention Power
SP
Surface Preparation
SMP
Sheet Metal Preparation
TR
Test Report
RFE
“Recueil de Fiches d’Essais” (Test Sheets Book)
SDCM
Solution Décontaminante ChiMique (chemical decontaminating solution)
PS
Paint System
SIMMT
Structure Intégrée du Maintien en condition opérationnelle des Matériels Terrestres (French Army’s integrated MRO division for land equipment)
STANAG
STANdardization AGreement
TPS
Technical Performance Specification
ST
Surface Treatment
TLV (8h)
Threshold Limit Value (workplace exposure of 8 hours)
5 -  Preparation of test specimens
5.1 Identification of the specimens
a) The identification marking of specimens must be indelible and visible for the full duration of the tests, except for Test A.6 - Phase 2, for which the specimens do not have to be marked. However, the reference must be marked on the individual packaging of each specimen for transport
The identification must include:
· the reference of the specimen (see table 1 below),
· the reference of the paint system (PS) applied.
5.2 Nature of the substrate and preparation of the surface before painting
The nature and thickness of the substrates and the surface preparation before paining are defined in the table below:
Table 1 - Nature and thickness of substrates and surface preparations and/or treatments required before the production of the specimens
	Specimen 
reference
	Nature of 
substrate
	Thickness
	SP and/or ST
	Characteristics to be obtained 
before application of the paint

	A
	S355K2 steel
(standards
EN 10025-5 
and ISO 1514)
or
DC 04 steel
(standards
EN 10130 and ISO 1514)
	1 to 2 mm,
except
for test
A6 Phase 1
(3 mm)
	Cleaning 
as per § 3.3 
or 3.4 of 
ISO 1514.
Stripping by 
sand blasting 
(standard ISO 1514 
Annex A)
	- Degree of cleanliness (ISO 8501-1): A Sa 3.
- Dust (ISO 8502-3):
. Quantity of dust < category 2,
. Size of particles ≤ category 2.
- Probability of condensation (ISO 8502-4):
. Relative humidity ≤ 85 %,,
. Temp. of substrate ≥ dew point + 3°C,
. Temp. of application between +5°C and  +35°C.
- Oils and greases: none.
- Soluble salts (ISO 8502-6 & 9) ≤ 5 µg/cm2.
- Roughness according to visual and tactile comparator (ISO 8503): FG.

	B
	Aluminium
	Choice of the applicant

	C
	Titanium
	Choice of the applicant

	D
	Composite
	Choice of the applicant

	E
	Plastic
	Choice of the applicant


5.3 Conditioning and preparation of products before application
a) Before application of the specimens, the products must be stored in an air conditioned room
 and must be kept at least 48 hours in these conditions.
b) The preparation of the products (establishment of viscosity, mixing of components) is carried out just before application, in accordance with the technical specification sheets of the PS.
c) Each manufacturing batch must be supplied complete with the following:
· the quantity necessary for painting all the specimens,
· 3 kits, each designed to obtain 1 litre of ready-to-use paint. These kits must be kept for a year (as a control sample).
5.4 Application and drying of the paint system
a) After checking the conformity of the liquid products (see test A.1 described in 6.1 of the present document), the PS is applied, preferably by spraying, to the specified nominal thicknesses and in accordance with the recommendations of the manufacturer of the PS (the non-skid system shall be applied on a primer coat and then coated by the finishing coat).
b) The specimens must be coated on one side with the PS under test, except in the case of the specimens for the A.6 tests (Phases 1, 2 and 3), which require both sides and all edges of the specimens to be coated with the PS. Once applied, the PS must be free from inclusion or any other visible defect.
c) The back surface of the specimens coated on only one side must be protected (the protective system is left to the choice of the PS manufacturer) to prevent the production of oxides liable to disrupt the operation of the test chambers.
d) In the absence of any indication to the contrary, the drying is performed in a conditioned1 room or in accordance with the recommendations of the manufacturer of the PS for paints that need to be heated.
e) After drying, the specimens shall be kept in an air-conditioned1 area for a minimum period of 3 weeks and a maximum of 2 months. For baked paints, the resting time of the specimens before tests is 7 days in an air conditioned1 area.
f) For preservation and transport, the specimens must be kept individually wrapped to avoid any migration of packaging plasticizer to the painted surface.
5.5 Inspection and selection of the specimens
The acceptance of the specimens shall be declared after checking two parameters: paint thickness and appearance.
5.5.1 Inspection of thickness:
a) The inspection is conducted in accordance with the standard NF EN ISO 2808 (Paints and varnishes – Determination of film thickness).
b) The thicknesses on rough surfaces take into account the dead volume in accordance with NF EN ISO 19840 (Paints and varnishes — Corrosion protection of steel structures by protective paint systems — Measurement  and acceptance criteria for the thickness of dry films on rough surfaces), 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 (CF):
Thickness = value given by the apparatus ( correction factor
(where CF = 10 µm is 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 take the roughness into account.
c) The total thickness of the dry film or the thickness of each coat making up the PS is determined by the mean value from a minimum number of measurements depending on the size of the specimens.
· for test specimens less than 100 cm2: 3 measurements;
· for test specimens measuring 100 to 500 cm2: 10 measurements;
· for test specimens larger than 500 cm2: 20 measurements.
d) The thicknesses of the primer coat are measured directly. The thicknesses of the finishing coats are calculated by the difference between the total thickness and the average thickness of the lower coats.
e) For measurements on plastic or composite substrates, a control specimen in steel or aluminium placed beside each series of specimen applications, at the moment of application can be used to conduct the thickness measurements.
____________________
 T = (20 ± 5) °C
f) The results must comply with the requirements specified in the table below:
      Table 2 - Requirements and tolerances for the thickness of paint coats
	Recommended nominal 
thickness (e) in µm
	Tolerance in µm for 
the mean thickness
	Tolerance in µm for 
the maximum thickness

	e ≤ 50
	e mean = e ± 10 µm
	e mean < e ± 20 µm

	50< e ≤ 100
	e mean = e ± 20 µm
	e mean < e ± 30 µm

	e> 100
	e mean = e ± 30 µm
	e mean < e ± 40 µm


5.5.2 Inspection of the appearance:
a) The appearance is examined in accordance with standard NF ISO 4628-1 to 4 (Paints and varnishes – Evaluation of degradation of coatings – Designation of quantity and size of defects and of intensity of uniform changes in the appearance). The characteristics defined in the table below are evaluated visually:
Table 3 – Inspection of appearance
	Characteristic of the appearance
	Standard
	Measurements

	Any defect in 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.


b) The results must comply with the requirements given in the table below:
Table 4 – Requirements selected
	Type of system
	Requirements

	
	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:
	
	


5.5.3 Selection
Only specimens that comply with the criteria of tables 2, 3 and 4 (thickness and appearance) will be selected for the laboratory tests.
5.5.4 Test results
The test results are given for each tested specimen (or sample) in a test report (TR) defined in the special regulations drawn up by the certification body selected by the DGA.
6 -  Test Sheets
A.1
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6.1 Test A.1: Applicability and suitability for storage
a) Compatibility with the thinner:
In the case of a product dilution, its compatibility with the thinner, added in the required proportions, is verified in accordance with the method described below:
Apparatus:
· Graduated 100 cm3 glass cylinder with a ground stopper, outside diameter approx. 32 mm,
· Glass microscope slides.
Operating method:
· Thin the paint with the maximum quantity of thinner indicated by the specification (paint and thinner must be at the same temperature), and the total volume of the test sample of the mixture must not exceed 60-65 cm3, or 2/3 of the cylinder volume. Mix, slowly at first, then by moderately agitating the stoppered cylinder (possibly lifting the stopper, in a raised position, to release any pressure, from time to time),
· Soon after homogenisation, take a sample of several drops of the mixture and spread onto the microscope slide. Check the appearance of the deposit with the naked eye or a magnifying glass,
· Check the consistency and viscosity of the product obtained.
b) Applicability:
The paints can be applied either with a brush or a spray to 1.5 times the required nominal thickness, without running or irregularity of appearance, on a smooth vertical metal sheet with a minimum surface area of 1 m².
For this test, the paints must be applied in accordance with the paint manufacturer's recommendations.
c) Storage suitability:
On delivery or during storage, the paints should not have a skin (at the surface or in suspension), significant separation of phases, aggregate, sedimentation, or noticeable coagulation, gelling or thickening.
The suitability of paints for prolonged storage is evaluated as follows:
· Keep a pot of paint, that has never been opened before the test, at 60°C for 30 days,
· Mix the paint for 5 minutes using a mechanical mixer in order to obtain a smooth and uniform product.
The paint subjected to this test must not show signs of significant impurity, aggregate or sedimentation, or any noticeable skin, coagulation, gelling or thickening. It should have the initial applicability characteristics of the product (conditions of application, nominal thickness of the dry film, drying period, colour, gloss, etc.)
6.2 Test A.2: Resistance to neutral salt spray
d) Purpose:
Evaluation of the resistance of a paint system to neutral salt spray (not performed on a zinc-plated steel substrate).
e) Number of specimens:
Three specimens must be tested (please note that the dimensions of the specimens must ensure compliance with the diagram below).
f) Test conditions:
The test consists in subjecting the specimen to an accelerated corrosive attack by a neutral salt spray of defined composition. It must be conducted in accordance with the standard NF EN ISO 9227 (Corrosion tests in artificial atmospheres – Salt spray tests). 
The NSS (neutral salt spray) test (see § 3.2.2 of the standard) is run continuously. The minimum dimensions of the tested specimens are 200 mm x 111 mm. The duration of exposure is 480 h.
Specimens: Make two parallel scratches (scribe marks) baring the substrate, as shown in the diagram below. The tool used for the scratch should be a single blade-cutting tool (For more details, refer to the 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 the metal substrate over a width of 0.3 mm to 1 mm (eliminate all debris from around the scratch):
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After exposure, remove the film from the right half of the specimen by chemical stripping using a stripper that does not affect the oxidation. The degree of oxidation is then immediately observed on the stripped surface. Then apply a transparent varnish on the stripped metal to conserve the specimen.
g) Results to be obtained:
The characteristics given in table A.1 are measured at T + 480 hours.
Table A.1
	Characteristic
	Standard
	Measurements

	On panel:

	Appearance (blistering, flaking, cracking, whitening, etc.):
	NF EN ISO 4628-1 to 5
	-  Degradation of the coatings.
- Designation of quantity and size of defects and of intensity of uniform changes in appearance.
- General introduction and designation system.

	Assessment of rusting:
	NF EN ISO 4628-3
	- Degree of rusting.

	Cross-cut test after 24 hours of conditioning at (23 ± 2)°C and RH of (50 ± 5)%:
	NF EN ISO 2409
	- Classification.

	On the scratch:

	Rusting:
	NF EN ISO 4628-8
	After the test, measure the total average corrosion width, Wc, in millimetres, along the scribe mark (mean of the total corrosion widths per 10 mm section over the full length of the incision).

Wc is evaluated over the full length of the stripped scribe mark, eliminating the ends over 1 cm.
Calculate the corrosion C (in mm) of the substrate starting from the scratch scribe mark (scribe mark) with the aid of the following equation:
Wc – W
C = --------------------
2
where W (in mm) is the original width of the scratch made by the tool


The results must comply with the requirements specified in the table below:
Table A.2
	Requirements
	Type of system

	
	Base systems
	Supplementary 
systems
	Special systems

	Appearance of the panel:

	Any degradation such as blistering, flaking, cracking, whitening, etc.:
	0 defect
	0 defect
	-

	Rusting:
	Ri 0
	Ri 0
	-

	Cross-cut test:
	≤ 1
	≤ 1
	-

	Appearance of the scratch:

	Rusting of the stripped scribe mark:
	C ≤ 1 mm
	C ≤ 1 mm
	-


6.3 Test A.3: Resistance to filiform corrosion
h) Purpose:
Determination of the protective action of coats of paint against filiform corrosion on aluminium alloys. This test should only be performed on an aluminium substrate (type B specimen as defined in 5.2 - Table 1).
i) Number of specimens:
Three specimens must be tested.
j) Test conditions:
The test is performed in accordance with the standard NF EN ISO 4623-2 (Paints and varnishes - Determination of resistance to filiform corrosion – Part 2: Aluminium substrates) for an exposure to humidity of 40 days,
Make the scratch exposing the bare substrate, as shown in the standard. The tool used for the scratch must be a single blade-cutting tool (For further details, 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 width of the scratches must be (1 ± 0.1) mm (eliminate all debris from around the scratch).
k) Results to be obtained:
The characteristics given in table A.3 are measured after 40 days of exposure.
Table A.3
	Characteristic
	Standard
	Measurements

	Filiform corrosion around scribe mark:
	NF EN ISO 4628-10
	- Degree of filiform corrosion of values L and M
(method described in the standard).

	Cross-cut test on the panel:
	NF EN ISO 2409
	- Classification on the panel:


The results must comply with the requirements specified in the table below:
Table A.4
	Type of system
	Requirements

	
	Filiform corrosion around scribe mark
	Cross-cut test on the panel:

	Base systems:
	≤ L5/M3
	≤ 1

	Supplementary systems:
	≤ L5/M3
	≤ 1

	Special systems:
	-
	-


6.4 Test A.4: Artificial weathering
l) Purpose:
Evaluation of the resistance of a paint system to artificial weathering in an apparatus producing condensation or water spray and including fluorescent ultraviolet lamps.
m) Number of specimens:
Three specimens must be tested.
n) Test conditions:
This test is performed on specimens conforming to the initial state in terms of optical characteristics with reference to standard NORMDEF 0001.
The test is performed in accordance with the standard NF EN ISO 11507 (Paints and varnishes - Exposure of coatings to artificial weathering - Exposure to fluorescent UV lamps and water):
· Source of radiation: Lamp type 2 = UVA 3340 nm.
· Method used: method A (exposure including condensation).
· Duration of the cycle: 8 hours.
· Structure of the cycle:
· a phase of 4 hours dry radiation at (60 ± 3)°C,
· a phase of 4 hours condensation at (50 ± 3)°C,
· Duration of exposure: 1008 hours (= 42 days = 126 cycles).
o) Results to be obtained:
The characteristics given in table A.5 are measured at the end of the exposure:
Table A.5
	Characteristic
	Standard
	Measurements

	Appearance:
	NF EN ISO 4628-1
	- Degradation of the coatings.
- Designation of the quantity and size of defects, intensity of uniform changes in appearance.
- General introduction and designation system.

	Blistering:
	NF EN ISO 4628-2
	- Degree of blistering.

	Rusting:
	NF EN ISO 4628-3
	- Degree of rusting.

	Cracking:
	NF EN ISO 4628-4
	- Degree of cracking.

	Flaking:
	NF EN ISO 4628-5
	- Degree of flaking.

	Chalking:
	NF EN ISO 4628-6
	- Degree of chalking using the adhesive tape method (NF EN ISO 2409).

	Optical characteristics:
	NORMDEF 0001
	- Chromaticity (x, y).
- Luminance factor (Y).
- Specular gloss (SG).
- Reflectance curve.

	Cross-cut test:
	NF EN ISO 2409
	- Classification.


The results must comply with the requirements defined in the table below:
Table A.6
	Type of system
	Requirements

	
	Appearance
	Optical 
characteristics
	Cross-cut test

	
	Rusting
	Any degradation such as blistering, flaking, cracking, whitening, etc.
	
	

	Base systems:
	Ri 0
	0 defects
	- (Eab* ≤ 1 compared to the specimen before the test.
- Specular gloss (SG) complying with NORMDEF 0001.
- Reflectance curves complying with NORMDEF 0001.
	≤ 1

	Supplementary systems:
	Ri 0
	0 defects
	- (Eab* ≤ 1 compared to the specimen before the test.
- Specular gloss (SG) complying with NORMDEF 0001.
- Reflectance curves complying with NORMDEF 0001.
	≤ 1

	Special systems:
	- High temperature
	-
	-
	-
	-

	
	- Non-skid paint for personnel
	Ri 0
	0 defects
	-
	-


Note: (Eab* is the global colorimetric deviation in the CIELAB colour space. The formula for its calculation is given in test sheet A7 (Optical characteristics)
6.5 Test A.5: Cross-cut test
p) Purpose:
Evaluation of the resistance of a paint coat to separation from its substrate when incisions are made down to the bare substrate.
q) Number of specimens:
Three specimens must be tested.
r) Test conditions:
Peeling of the adhesive: By deviation from standard NF EN ISO 2409 (ISO 2409 "Paints and varnishes – Cross-cut test"), for this test we use a tape with an adhesive strength of 7,5 N/cm ± 10 %, verified on steel in conformity with standard ASTM D-3330 (for example 3M adhesive tape reference 2525 meets this requirement).
Method: The test is performed in accordance with standard NF EN ISO 2409 (Paints and varnishes – Cross-cut test) and with a single bladed cutting tool (as specified in figure 1 of the standard). The grid spacing used, in mm, must be stipulated.
s) Results to be obtained:
The classification given to the specimen is equal to the worst classification of the three measurement points. The classification obtained must comply with the requirement defined in table A.7 below:
Table A.7
	Type of system
	Requirements

	Specimen reference (see in 5.2 - Table 1)
	A, B and C
	D and E

	Base systems:
	≤ 1
	No flaking or separation between substrate and paint or between layers.

	Supplementary systems:
	≤ 1
	No flaking or separation between substrate and paint or between layers.

	Special systems:
	- High temperature
	≤ 1
	-

	
	- Non-skid paint for personnel
	-
	-



6.6 Test A.6: Nuclear, radiological and chemical compatibility (NRC)
t) Purpose:
Evaluation of the behaviour of the coating in the conditions stipulated for the use of equipment in nuclear, radiological and chemical environments.
u) Number of specimens:
The number of specimens tested for each colour of a paint system is:
· Phase 1: 8 (50 cm x 50 cm) ;
· Phase 2: 24 (5 cm x 5 cm) (8 per toxic chemical to be tested) ;
· Phase 3: 9 (160 mm x 80 mm) (3 per decontamination solution to be tested).
v) Test conditions:
This test is composed of 3 phases (described in 6.6.1, 6.6.2 and 6.6.3):
· Phase 1: (test performed for information purposes): determination of retention power for a dried radioactive mist;
· Phase 2: determination of retention power for chemical toxins;
· Phase 3: resistance to chemical decontamination solutions.
Nuclear, radiological and chemical compatibility is characterised by the simultaneous satisfaction of requirements associated with the retention power for a radioactive contamination, the retention power for chemical toxins and the resistance to chemical decontamination solutions. At present, only conformity with phases 2 and 3 is required; the results of phase 1 are provided for information purposes, to meet the overall NRC compatibility.
w) Results to be obtained:
The characteristics specified in the table below are measured after the test :
Table A.8
	Phase
	Characteristic
	Standards / Methods
	Measurements

	Phase 1: determination of the retention power for a dried radioactive mist.
	NR retention
	Method described in 6.6.1
	Retention power RP.

	Phase 2: determination of the retention power for chemical toxins
	C retention
	Method described in 6.6.1
	- Quantity desorbed (D).
- Quantity absorbed (A).
- Classification.

	Phase 3: resistance to chemical decontamination solutions.
	Appearance:
- Immediately after testing.
-After testing (after 24 hours of conditioning at T = (23 ± 2)°C and RH of (50 ± 5)%:
	NF EN ISO 4628
(Observation with x10 magnification)
	- Degradation of the coatings.
- Designation of quantity and size of defects and of intensity of uniform changes in appearance.
- General introduction and designation system.

	
	Optical characteristics:
- Before testing.
- After testing (after 24 hours of conditioning at T = (23 ± 2)°C and RH of (50 ± 5)%:
	NORMDEF 0001
	- Chromaticity (x, y).
- Luminance factor (Y).
- Specular gloss (SG).
- Reflectance curves.

	
	Cross-cut grid after testing (after 24 hours of conditioning at T = (23 ± 2)°C and RH of (50 ± 5)%:
	NF EN ISO 2409
	- Evaluation of the classification.

	
	Thickness:
- Before testing.
-After testing (after 24 hours of conditioning at T = (23 ± 2)°C and RH of (50 ± 5)%:
	NF EN ISO 2808
	- Thickness of dry film.

	
	Pendulum damping:
- Before testing.
-After testing (after 24 hours of conditioning at T = (23 ± 2)°C and RH of (50 ± 5)%:
	NF EN ISO 1522
	- Hardness.


The results must comply with the requirements defined in the table below:
Table A.9
	Type of system
	Requirements

	
	Phase 1
NR Retention
(Test performed for information purposes)
	Phase 2
C retention
	Phase 3
C decontamination

	
	
	
	Appearance (any degradation such as blistering, flaking, wrinkling, whitening, etc.)
	Optical 
characteristics
	Cross-cut test
	Variation
Thickness
(e
	Pendulum
damping

	Base systems:
	See Table A.10 (p. 30)
	With mustard gas:
- D ≤ 10 μg/cm2/15 min.
- A ≤ 60 μg/cm2.
With soman and VX:
- D ≤ 1 μg/cm2/15 min.
- A ≤ 12 μg/cm2.
	0 defects
	- (Eab* ≤ 1 compared to the specimen before the test.
- Specular gloss (SG) complying with NORMDEF 0001.
- Reflectance curves complying with NORMDEF 0001.
	≤ 1
	≤ 10%
	Result ≥ 160 s.
Loss ≤ 15%

	Supplementary systems:
	See Table A.10 (p. 30)
	With mustard gas:
- D ≤ 10 μg/cm2/15 min.
- A ≤ 60 μg/cm2.
With soman and VX:
- D ≤ 1 μg/cm2/15 min.
- A ≤ 12 μg/cm2.
	0 defects
	- (Eab* ≤ 1 compared to the specimen before the test.
- Specular gloss (SG) complying with NORMDEF 0001.
- Reflectance curves complying with NORMDEF 0001.
	≤ 1
	≤ 10%
	Result ≥ 160 s.
Loss ≤ 15%

	Special systems:
	-
	-
	-
	-
	-
	-
	-


Note: (Eab* is the global colorimetric deviation in the CIELAB colour space. The formula for its calculation is given in test sheet A7 (Optical characteristics)
6.6.1 Phase 1: Determination of retentive power for a dried radioactive mist
x) Purpose:
Determination of the retention power of the coating for a dried radioactive mist. The decontamination factor (DF) is defined as the inverse of the retention power (PR). It corresponds to the factor by which mission duration is allowed as a result of decontamination.
y) Principle:
This test consists in determining the radiological decontamination capability of the coating with regard to a radioactive contamination characteristic of a threat in military operations.
z) Definition of radioactive contamination:
The contamination is a dried radioactive mist of lanthanum carbonate marked with lanthanum 140.
aa) Specimens:
The specimens are identical 50 cm x 50 cm plates treated so that contamination retention is limited by their lack of relief (no raised edges).
The two sides and all of the edges of the 8 specimens must be coated in the paint system to be tested. Once applied, the paint system must be free from any inclusion and any other visible defect.
The references of the paint system are specified overleaf.
To guard against random fluctuations of the contamination and measurement, it is essential to provide 8 specimens. One uncontaminated control specimen must be kept to provide a measure of ambient radiological background noise.
ab) Measuring apparatus and reactants:
The measurement instruments are:
· a radiation meter with beta probe is placed 10 cm from the surface,
· a contaminometer with beta probe (in this case, the probe is placed 1 cm from the surface),
The radiation meter measures the radiation dose (in microsieverts per hour), while the contaminometer measures the surface activity (in Becquerel per square centimetre)
The reactant used for the contamination is lanthanum-140 oxide obtained by activation in a nuclear reactor. The radioactive decay half-life (T½) of the La-140 is 40.28 hours.
ac) Operating method:
five specimens are contaminated in a fallout room or a glove box. Of the eight specimens, one specimen is subjected to a “blank” test, and two other specimens are kept for additional measurements in the event of outlier results or a dispute.
The specimens are settle horizontally during the contamination.
The contamination is obtained by depositing a spray of lanthanum-140 nitrate followed by a spray of sodium carbonate, leading to the formation of a precipitate of lanthanum carbonate on the surface. This contamination represents fixed contamination.
The recommended initial surface contamination is between 30 and 70 MBq/m² (3 and 7 kBq/cm²). It can be increased to 300 MBq/m² (30 kBq/cm²) if the retention power of the paint system is particularly low.
After fallout, the deposited contamination is dried naturally or with the aid of heating but without allowing the temperature of the specimens to rise excessively (temperature below 50° C).
The specimens are then taken to the measurement bench, where their contamination level is measured in accordance with the procedure suitable for the measuring system.
The specimens are then placed in a decontamination area. They are settle on supports at an incline of 45° in order to facilitate the evacuation of effluents.
Decontamination is conducted using high-pressure high-temperature water, and the specimens are then rinsed.
Once the water has run off, the specimens are removed from the support and placed vertically on edge to dry.
The specimens are again moved to the measuring bench. The level of residual contamination is measured with the same apparatus and in the same conditions as previously.
ad) Measurements:
The specimens are measured in an area where the ambient radiological background noise is low.
The retention power (at the beginning of the dose) RP is evaluated with the aid of the initial and residual dose rate measurements. These measurements are taken with a radiation meter positioned at a distance of 10 cm from the centre of the front surface of the plate. The dose rate characterizes the global response of the activity deposited on the plate.
The homogeneousness of the deposit and of the decontamination are assessed by local activity measurement using a contaminometer at 5 measuring points at a distance of 1 cm from the specimen.
ae) Determination of suitability for decontamination
Evaluation of the retention power of a PS is defined as the calculation of the average of the RP measurements on the tested plates.
A classification (from A to E) is assigned to each colour of the tested PS by applying the criteria defined in the table below:
Table A.10 – Evaluation of suitability for decontamination
	Retention power 
RP.
	Decontamination factor
(DF)
	Classification of each colour of the tested PS

	RP ( 5%
	DF  ( 20
	A

	5% < RP ( 10%
	10 ( DF  < 20
	B

	10% < RP ( 20%
	5 ( DF  < 10
	C

	20% < RP ( 33%
	3 ( DF  < 5
	D

	RP  > 33%
	DF  < 3
	E


6.6.2 Phase 2: Determination of the retention power for chemical toxins.
af) Purpose:
To determine the retention power for chemical toxins. 
The tests must be conducted in conformity with the NATO AEP 65 document, except for the number of specimens to be supplied by the PS manufacturer (24 instead of 18) and the toxins used (see c) and f) below). The remainder of the protocol described below is repeated for information purposes.
ag) Principle:
This test consists in determining the susceptibility of the coating to contamination by chemical toxins: in terms of the quantity desorbed and quantity absorbed.
ah) Definition of toxins used – Quantities measured:
The reference toxins used are mustard gas (HD), soman (GD) and VX.
Since mustard gas is the most penetrating chemical agent, the first test is conducted with this toxin. If the coating does not satisfy the acceptance criteria, it will be considered to be absorbent. In this case, to reduce the testing time, no other test will be run on this coating. Otherwise, the tests will be continued with soman and VX.
The quantities measured are the following:
· quantity desorbed: quantity of toxin desorbed from a film of paint contaminated and then superficially decontaminated for a period of 15 minutes,
· quantity absorbed: quantity of toxin penetrated into the film of paint, after a determined period of contact.
ai) Specimens:
The specimens are plates measuring 5 cm x 5 cm. The surfaces of the specimens must be perfectly flat before painting.
The two sides and all of the edges of the 24 specimens must be coated in the paint system to be tested. Once applied, the paint system must be free from any inclusion and any other visible defect.
The specimens are then individually wrapped to prevent any migration of packaging plasticizer to the painted surface.
aj) Measuring apparatus and reactants:
The necessary equipment and products are:
· a gas chromatograph,
· heat-regulated chambers.
· a shaking table,
· a multi-position magnetic stirrer or similar device,
· precision micropipettes for the application of the chemical agent,
· Petri dishes,
· precision tweezers (“brucelles”)
· a stopwatch,
· a graduated sample,
· hermetically sealed tare cells,
· weighing bottles or low form beakers with a capacity of 250 ml, hermetically sealed,
· weighing bottles of capacity 100 ml, hermetically sealed,
· 500 g brass weights (pressure exerted: 2000 Pa),
· an adsorbent material
: aluminium foil covered in silica gel 60 (W Merck) of the same dimensions as the painted specimen,
· absorbent paper,
· mustard gas (HD), soman (GD) and VX (minimum purity: 90%),
· a mixture of heptane
 and acetone2 (90/10 by volume),
· ethanol2 95%.
ak) Operating method:
The phase 2 test is performed on 15 specimens (5 specimens for each chemical agent). Of the 24 specimens, 3 are submitted to “blank” tests and 6 other specimens are kept non-contamination for additional measurements in the event of outliers or a dispute.
When the laboratory receives the specimens, before conducting the phase 2 test, it keeps them under standard conditions of temperature and humidity for 48 hours (T = (23 ( 2)°C and RH = (50 ( 5)%).
For each toxin tested, follow the operating method described below, which is common to the measurements of the quantity desorbed in 15 minutes and the quantity absorbed:
· Contaminate the 25 cm2 of each specimen with 1 µl drops of toxin, at a contamination rate of approx. 10 g/m2 (20 drops of 1 µl of mustard gas, 25 drops of 1 µl of soman and of VX).
· Place each contaminated specimen in a hermetically sealed tare cell
.
· Place the “tare chambers + contaminated specimens” in a chamber with a thermostat set to (30 ± 2)°C for 90 min.
· Superficially decontaminate the specimens by immersion, for 30 seconds and with manual agitation, in 120 ml of 95% ethanol contained in a hermetically sealed weighing bottle or beaker.
· Take the specimens out of the ethanol and dry them with absorbent paper but without rubbing their surfaces.
al) Measurements:
- Evaluation of the quantity of desorbed toxin.
The quantity of desorbed toxin is determined using a static method: application of an adsorbent material (aluminium + silica gel) for 15 minutes on the superficially decontaminated specimen.
Each decontaminated specimen is placed in a Petri dish and then covered with a 50x50 mm square piece of adsorbent material and then a metal weight of 500 g.
Place the “Petri dish/specimen/adsorbent/weight” assemblies in a thermostat-controlled chamber set to T = (30 ± 2)°C for 15 min, and then remove the assemblies from the chamber.
At the end of the desorption operation, perform the following cycle of operations:
· introduce each platelet of adsorbent into a weighing bottle containing 50 ml of heptane/acetone mixture;
· place the hermetically sealed weighing bottles on a shaking table and agitate for 60 mins.,
· remove the platelets of adsorbent and close the weighing bottles again,
· determine by gas chromatography the quantity of toxin extracted.
Calculate the total quantity of toxin “QT1” extracted from the 5 platelets of adsorbent, in µg.
Calculate the average quantity (D) of toxin desorbed from the film of paint, per unit surface, in 15 minutes:
D = QT1/S (µg/cm2)     where S = 125 cm2
Repeat this extraction operation with a reference platelet of adsorbent that has been in contact with a non-contaminated reference specimen. By this operation it is possible to check that one of the components of the paint system, desorbed from this system, adsorbed by the silica and extracted by the heptane/acetone mixture, does not form an obstructive peak in gas chromatography, with a retention time equal or close to that of the toxin being analysed.
- Evaluation of the quantity of absorbed toxin.
At the end of the desorption operation, continue as follows:
· a. place each specimen in a weighing bottle containing 50 ml of heptane/acetone mixture,
· b. place the hermetically sealed weighing bottles on a shaking table and agitate for 90 mins,
· c. remove the specimens and reseal the weighing bottles,
· d. rinse both sides of each specimen using approx. 10 ml of heptane/acetone mixture to eliminate the contaminated solvent present on the surface,
· e. leave the specimens to air-dry for a few seconds,
· f. place each specimen into another weighing bottle containing 50 ml of heptane/acetone mixture to continue the cycle of extractions,
· g. use gas chromatography to determine the quantity of toxin extracted.
Repeat operations b, c and g once for a second and last extraction.
Calculate the total quantity of toxin extracted from each specimen (sum of the quantities extracted in each of the two extractions).
Calculate the total quantity of toxin “QT2” extracted from the 5 specimens, in µg.
Repeat the extraction operation with a non-contaminated reference specimen. This operation is used to check whether one of the components of the paint system, extracted by the heptane/acetone mixture, does not form an obstructive peak in gas chromatography, with a retention time equal or close to that of the toxin being analysed.
Calculate the average quantity (A) of toxin absorbed by the film of paint, per surface unit, before the desorption operation:
A = (QT1 + QT2)/S (µg/cm2)    where S = 125 cm²
am) Expression of the results:
( Quantity desorbed:
D = QT1/125 µg/cm2 where:
· D: the quantity of toxin desorbed in 15 minutes, in µg/cm²,
· QT1: the total quantity of toxin extracted from the absorbent materials, in µg.
( Quantity absorbed:
A = (QT1 + QT2)/125 µg/cm2 where:
· A: the quantity of toxin absorbed, in µg/cm²,
· QT1: the total quantity of toxin extracted from the absorbent materials, in µg;
· QT2: the total quantity of toxin extracted from the specimens, in µg.
an) Sanction:
Non-absorbent paint:
( Quantity desorbed:
· with mustard gas: D ( 10 µg/cm² for a contact time of 15 min.
· with soman: D ( 1 µg/cm² for a contact time of 15 min.
· with VX: D ( 1 µg/cm² for a contact time of 15 min.
( Quantity absorbed:
· with mustard gas: A ( 60 µg/cm².
· with soman: A ( 12 µg/cm².
· with VX: A ( 12 µg/cm².
Absorbent paint:
( Quantity desorbed:
· with mustard gas: D  > 10 µg/cm² for a contact time of 15 min.
· with soman: D  > 1 µg/cm² for a contact time of 15 min.
· with VX: D  > 1 µg/cm² for a contact time of 15 min.
( Quantity absorbed:
· with mustard gas: A  > 60 µg/cm².
· with soman: A  > 12 µg/cm².
· with VX: A  > 12 µg/cm².
6.6.3 Phase 3: Resistance to chemical decontamination solutions
ao) Purpose:
Resistance to chemical decontamination solutions
ap) Principle:
This test consists in verifying the resistance of the coating to the solutions used for the chemical decontamination of equipment.
As the decontaminating solution SDCM 1 is the most aggressive, the first test is conducted with this solution. If the coating does not satisfy the acceptance criteria, it will be considered to be non-compliant. In this case, to reduce the testing time, no other test will be run on this coating. Otherwise, the tests will be continued with the solutions SDCM F2 and SDCM F3.
aq) Definition of the solutions used:
The chemical decontaminating solutions used depend on the decontamination method chosen and the chemical contaminating agent, as follows:
· operational decontamination: SDCM model 1 (or DS2)
Composition:
- Diethylene triamine: 70%,

- Ethylene glycol monomethyl ether: 28%,

- Caustic soda: 2%.
· thorough decontamination in the case of contamination by one of the following two chemical agents: VX or mustard gas (HD): SDCM F2
Composition:
- Distilled water: 100 ml,

- Calcium hypochlorite at 200 chlorometric degrees): 10 g,

- Teepol or equivalent surfactant product: 0.1 ml.
· thorough decontamination in the case of contamination by a GD agent: SDCM F3
Composition: 
- Distilled water: 100 ml,

- Caustic soda: 5 g,

- Teepol or equivalent surfactant product: 0.1 ml.
ar) Specimens:
The specimens are 160 cm x 80 cm plates. The surfaces of the specimens must be perfectly flat before they are painted.
The two sides and all of the edges of the 9 specimens must be coated in the paint system to be tested. Once applied, the paint system must be free from any inclusion and any other visible defect.
as) Operating method:
The phase 3 test is only performed on specimens conforming to the initial state in terms of optical characteristics: with reference to standard NORMDEF 0001.
The phase 3 test is performed on 9 specimens (3 specimens for each decontamination solution).
For each test, the specimen is placed in a vertical position, 3/4 immersed, in a beaker containing the product required for the test, at a temperature of (23 ( 2)°C.
- Test with the SDCM model 1 solution (or DS2)
The operating method in this case is as follows:
· immersion for 30 min,
· rinsing in copious quantities of running water, followed by distilled water,
· drying of the specimen, without rubbing, using a cloth or absorbent paper.
- Test with the SDCM F2 solution prepared with distilled water
The operating method in this case is as follows:
· immersion for 15 min,
· vertical positioning of the specimen, removed from the solution, for 15 min,
· rinsing in copious quantities of distilled water,
· drying of the specimen, without rubbing, using a cloth or absorbent paper.
- Test with the SDCM F3 solution prepared with distilled water
The operating method in this case is as follows:
· immersion for 15 min,
· vertical positioning of the specimen, removed from the solution, for 15 min,
· rinsing in copious quantities of distilled water,
· drying of the specimen, without rubbing, using a cloth or absorbent paper.
at) Sanction:
At the end of each test, check the following characteristics:
· Immediately after testing:
· visual inspection of the specimen at x10 magnification (no pinholing, blistering, etc.)
· After 24 hours of conditioning at T = (23 ( 2)°C and RH of (50 ( 5)%:
· visual inspection of the specimen at x10 magnification (no pinholing, blistering, etc.)
· optical characteristics (before and after the tests),
· thickness (before and after the tests),
· pendulum damping (before and after the tests),
· cross-cut test.
6.7 Test A.7: Optical characteristics
au) Purpose:
To determine the optical characteristics of the shades making up the paint system:
· Chromaticity (x, y).
· Luminance factor (Y);
· Specular gloss (SG) (specular reflection),
· Reflectance curve.
av) Number of specimens:
3 specimens must be tested.
aw) Test conditions:
The test is performed in accordance with NORMDEF 0001 (National defence colours) for the measurement of chromaticity, luminance factor, gloss and the reflectance curve.
The reflectance curve must be traced with a measurement interval less than or equal to 10 nm and for wavelengths from 250 nm to 2500 nm (the conformity template is defined in NORMDEF 0001).
For the specular gloss, the measuring geometry is 60°(angles of incidence and reflection)
ax) Results to be obtained:
The results must comply with the requirements defined in the table below:
Table A.11
	Type of system
	Requirements

	Base systems:
	≤ NORMDEF 0001 tolerances.

	Supplementary systems:
	≤ NORMDEF 0001 tolerances.

	Special systems:
	High temperature
	≤ NORMDEF 0001 tolerances.

	
	Non-skid for personnel
	-


Table A.12 – Optical characteristics of colours and associated tolerances
	
	Colorimetric tolerances

	Colour
	Name
	Ref. 
(1)
	ill.
(2)
	obs.
(3)
	geo
(4)
	CIELAB space
	XYZ space
	Deviations 
in NBS units
	Tolerances 
for SG
(at 60°
incidence)
	Reflectance 
curve

	
	
	
	
	
	
	L0*
	a0*
	b0*
	X0
	y0
	Y0
(in %)
	∆C
	∆L
	
	

	Normal
	Black
	3603■
	C
	2°
	d/0
	24.32
	0.03
	-0.25
	0.309
	0.315
	4.2
	2
	≤ 1.5
	≤ 8
	

	Special
	Earth brown NIR
	30X0■
	C
	2°
	d/0
	35.00
	4.07
	13.41
	0.376
	0.363
	8.5
	2
	± 2
	≤ 8
	see NORMDEF 0001

	Special
	Dark green NIR
	34X3■
	C
	2°
	d/0
	37.11
	-10.53
	14.19
	0.332
	0.390
	9.6
	2
	± 2
	≤ 8
	see NORMDEF 0001

	Normal
	Green Yellow 
pale satin
	2475*
	C
D65
	2°
10°
	d/0
d/0
	87.70
87.54
	-10.94
-9.23
	8.60
8.75
	0.3107
0.3165
	0.3412
0.3554
	71.44
71.11
	2
	± 2
	45 < SG < 70
	

	Special
	Green NIR NATO
	24X5■
	C
D65
	2°
10°
	d/0
d/0
	36.93
36.74
	-2.29
-1.22
	7.22
7.03
	0.331
0.336
	0.348
0.360
	9.5
9.4
	2
	± 2
	10 < SG < 20
	see NORMDEF 0001

	Normal
	White UN
	3665*
	C
D65
	2°
10°
	d/0
d/0
	93.89
93.80
	-1.16
-0.84
	2.85
3.01
	0.3137
0.3179
	0.3222
0.3371
	85.03
84.82
	2
	± 2
	≤ 5

	

	Special
	Sand beige NIR
	32X2■
	C
	2°
	d/0
	67.28
	5.60
	24.39
	0.380
	0.370
	37.0
	2
	± 2
	≤ 8
	see NORMDEF 0001


(1)* = AFNOR standard; ■ = NORMDEF 0001 standard.
(2) illuminant.
(3) colorimetric reference observer.
(4) measurement geometry.
(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 difference in CIE 1976 psychometric lightness (in the CIELAB colour space)
In the CIELAB colour space, colour is expressed in rectangular coordinates as follows:
· L* : CIE 1976 lightness,
· a* et b* : Chromaticity parameters.
6.8 Test A.8: Resistance to wet heat
a) Purpose:
To evaluate a paint system's resistance to exposure to wet heat. This test should only be performed on composite and plastic substrates (type D and E specimens as defined in table 1 in 5.2 of the present document).
b) Number of specimens:
3 specimens must be tested.
c) Test conditions:
This test is performed on specimens conforming to the initial state in terms of optical characteristics: with reference to standard NORMDEF 0001.
The test is performed in accordance with the standard NF EN ISO 4611 (Plastics - Determination of the effects of exposure to damp heat, water spray and salt mist)
Duration of exposure: 168 hours.
Exposure conditions: in accordance with § 4.1.1.1 of the standard (continuous test).
d) Results to be obtained:
The characteristics given in the table below are measured at the end of the test:
Table A.13
	Characteristic
	Standard
	Measurements

	Appearance (blistering, flaking, cracking, whitening, etc.):
	NF EN ISO 4628-1 to 5
	- Degradation of the coatings.
- Designation of quantity and size of defects and of intensity of uniform changes in appearance.
- General introduction and designation system.

	Optical characteristics:
	NORMDEF 0001
	- Chromaticity (x, y),
- Luminance factor (Y),
- Specular gloss (SG),
- Reflectance curves.

	Cross-cut test:
	as per Method 2 of 
ISO 2409.
	- Classification.


The results must comply with the requirements defined in the table below:
Table A.14
	Type of system
	Requirements

	
	Appearance 
(any degradation such as blistering, flaking, wrinkling, cracking, whitening, etc.)
	Optical 
characteristics
	Cross-cut test

	Base system:
	0 defects
	- (Eab* ≤ 1 compared to the specimen before the test.
- Specular gloss (SG) complying with NORMDEF 0001.
- Reflectance curves complying with NORMDEF 0001.
	No flaking or separation between substrate and paint or between layers.

	Supplementary systems:
	0 defects
	- (Eab* ≤ 1 compared to the specimen before the test.
- Specular gloss (SG) complying with NORMDEF 0001.
- Reflectance curves complying with NORMDEF 0001.
	No flaking or separation between substrate and paint or between layers.

	Special systems:
	-
	-
	-


Note: (Eab* is the global colorimetric deviation in the CIELAB colour space. The formula for its calculation is given in test sheet A7 (Optical characteristics)
6.9 Test A.9: Resistance to humidity (continuous condensation)
a) Purpose:
To evaluate a paint system's resistance to conditions of high humidity.
b) Number of specimens:
3 specimens must be tested.
c) Test conditions:
This test is performed on specimens conforming to the initial state in terms of optical characteristics: with reference to standard NORMDEF 0001.
The test is performed in accordance with standard NF EN ISO 6270-1 (Paints and varnishes - Determination of resistance to humidity - Part 1:. continuous condensation).
Duration of exposure = 240 hours.
d) Results to be obtained:
The characteristics given in table A.1 are measured at T + 240 hours:
Table A.15
	Characteristic
	Standard
	Measurements

	Appearance (blistering, flaking, cracking, whitening, etc.):
	NF EN ISO 4628-1 to 5
	- Degradation of the coatings.
- Designation of quantity and size of defects and of intensity of uniform changes in appearance.
- General introduction and designation system.

	Optical characteristics after 24 hours of conditioning at (23 ± 2)°C and RH of (50 ± 5)%:
	NORMDEF 0001
	- Chromaticity (x, y),
- Luminance factor (Y),
- Specular gloss (SG),
- Reflectance curves.

	Cross-cut test after 24 hours of conditioning at (23 ± 2)°C and RH of (50 ± 5)%:
	NF EN ISO 2409
	- Classification.


The results must comply with the requirements defined in the table below:
Table A.16
	Requirement
	Type of system

	
	Base systems
	Supplementary systems
	Special systems

	Appearance (any degradation such as blistering, flaking, curling, whitening, etc.)
	0 defects
	0 defects
	-

	Optical characteristics:
	- (Eab* ≤ 1 compared to the specimen before the test.
- Specular gloss (SG) complying with NORMDEF 0001.
- Reflectance curves complying with NORMDEF 0001.
	- (Eab* ≤ 1 compared to the specimen before the test.
- Specular gloss (SG) complying with NORMDEF 0001.
- Reflectance curves complying with NORMDEF 0001.
	-

	Cross-cut test:
	≤ 1
	≤ 1
	-


Note: (Eab* is the global colorimetric deviation in the CIELAB colour space. The formula for its calculation is given in test sheet A7 (Optical characteristics)
6.10 Test A.10: Resistance to fluids
a) Purpose:
To evaluate a paint system's resistance to various fluids with which it may come into contact.
b) Number of specimens:
3 specimens must be tested per tested fluid.
c) Test conditions:
This test is performed on specimens conforming to the initial state in terms of optical characteristics with reference to standard NORMDEF 0001.
The test is performed in accordance with the standards:
· NF EN ISO 2812-1 (Paints and varnishes - Determination of resistance to liquids – Part 1: Immersion in liquids other than water) Method A (Monophasic liquids) for the tests of resistance to hydrocarbons and hydraulic fluids.
· NF EN ISO 2812-4 (Paints and varnishes - Determination of resistance to liquids – Part 4: Spotting methods). Method A (horizontal panel) for the testing of resistance to a sulphuric acid solution.
The various products used for the tests defined below may be obtained from the central directorate of the joint forces fuels department (DCSEA) – 14, rue Saint-Dominique – 75700 Paris SP 07. The Instruction concerning the admissibility of customers to the services of the French joint forces fuels department (SEA) for obtaining the above products is available on the website “www.defense.gouv.fr/essences/produits/les-carburants2/les-carburants”.
Operating method:
Test No.1: Resistance to hydrocarbons:
· Immerse 3/4 of the specimen at a temperature of (23 ± 2)°C for 24 hours in a 30/70 mixture by volume of toluene* and 2,2,4 - trimethylpentane (iso-octane)*.
· At the end of the immersion, carefully wash the specimen in running water and Teepol. Wipe without rubbing, using a cloth or absorbent paper.
· Immediately examine the specimen for any sign of deterioration of the coating.
· Leave the specimen to dry for 24 hours in the standard conditions of T = (23 ± 2)°C and RH = (50 ± 5)%, then measure the characteristics specified in table A.16.
* for analysis (minimum purity 99.5%)
Test No.2: Resistance to hydraulic fluids:
· Immerse 3/4 of the specimen at a temperature of (70 ± 2)°C for 24 hours in H542 brake fluid.
· At the end of the immersion, carefully wash the specimen in running water and Teepol. Wipe without rubbing, using a cloth or absorbent paper.
· Immediately examine the specimen for any sign of deterioration of the coating.
· Leave the specimen to dry for 24 hours in the standard conditions of T = (23 ± 2)°C and RH = (50 ± 5)%, then measure the characteristics specified in table A.16.
Test No. 3 - Resistance to 10% sulphuric acid solution (v/v)
· Put 3 to 5 ml of a 10% sulphuric acid solution (by volume) on the paint coating to be tested and cover with a 50 mm diameter glass watch cover.
· Leave in contact for an hour.
· Rinse thoroughly with plenty of deionized water Wipe without rubbing, using a cloth or absorbent paper.
· Immediately examine the specimen for any sign of deterioration of the coating.
· Leave the specimen to dry for 24 hours in the standard conditions of T = (23 ± 2)°C and RH = (50 ± 5)%, then measure the characteristics specified in table A.16.
d) Results to be obtained:
The characteristics given in the table below are measured after the test.
Table A.17
	Characteristic
	Test 
number
	Standard
	Measurements

	
	1
	2
	3
	
	

	Appearance immediately after the test and after 24 hours of conditioning at (23 ± 2)°C and RH of (50 ± 5)% (blistering, lifting, swelling, wrinkling, cracking, whitening, etc.):
	X
	X
	X
	NF EN ISO
4628-1 to 5
	- Degradation of the coatings.
- Designation of quantity and size of defects and of intensity of uniform changes in appearance.
- General introduction and designation system.

	Optical characteristics after 24 hours of conditioning at (23 ± 2)°C and RH of (50 ± 5)%:
	X
	X
	
	NORMDEF 0001
	- Chromaticity (x, y),
- Luminance factor (Y),
- Specular gloss (SG),
- Reflectance curves.

	Cross-cut test after 24 hours of conditioning at (23 ± 2)°C and RH of (50 ± 5)%:
	X
	X
	
	NF EN ISO 2409
	- Evaluation of the classification without using adhesive tape.


The results must comply with the requirements specified in the table below:
Table A.18
	Type of system
	Requirements

	
	Appearance 
(any degradation such as blistering, lifting, curling, swelling, cracking, whitening, etc.)
	Optical 
characteristics
	Cross-cut test

	Base system:
	0 defects
	- (Eab* ≤ 1 compared to the specimen before the test.
- Specular gloss (SG) complying with NORMDEF 0001.
- Reflectance curves complying with NORMDEF 0001.
	≤ 1

	Supplementary systems:
	0 defects
	- (Eab* ≤ 1 compared to the specimen before the test.
- Specular gloss (SG) complying with NORMDEF 0001.
- Reflectance curves complying with NORMDEF 0001.
	≤ 1

	Special systems:
	-
	-
	-


Note: (Eab* is the global colorimetric deviation in the CIELAB colour space. The formula for its calculation is given in test sheet A7 (Optical characteristics)
6.11 Test A.11: Resistance to natural weathering
a) Purpose:
To evaluate a paint system's resistance to natural weathering by assessing certain characteristics of the coating after exposure in a natural environment.
b) Number of specimens:
Four specimens are tested (1 control specimen and 3 for weathering over a period of 2 years).
c) Test conditions:
This test is performed on specimens conforming to the initial state in terms of optical characteristics: with reference to standard NORMDEF 0001.
The test is performed in accordance with standard NF EN ISO 2810 (Paints and varnishes - Natural weathering of coatings – Exposure and assessment) and according to the following specificities:
· keep a control specimen in the dark,
· expose the specimens for 2 years, inclined at 45°, with their front surface oriented toward the equator,
· during exposure, examine the specimens regularly + take photos of the specimens every 6 months (or more frequently if rapid degradation is observed),
· after exposure, check the appearance of the surface and clean the specimens with a detergent solution such as Teepol, and rinse thoroughly,
· finish by rinsing with distilled water and leave to dry.
The place of exposure must correspond to an environment with a level C3 corrosivity category, as defined in ISO 12944-2, and the evaluation procedure must conform to ISO 9227.
d) Results to be obtained:
The characteristics specified in the table below are measured at T0 + 2 years (where T0 is the start date of exposure of the specimens):
Table A.19
	Characteristic
	Standard
	Measurements

	Appearance (moulds):
	NF EN ISO 4628-1
	- Degradation of the coatings.
- Designation of quantity and size of defects and of intensity of uniform changes in appearance.
- General introduction and designation system.

	Blistering:
	NF EN ISO 4628-2
	- Degree of blistering.

	Rusting:
	NF EN ISO 4628-3
	- Degree of rusting.

	Cracking:
	NF EN ISO 4628-4
	- Degree of cracking.

	Flaking:
	NF EN ISO 4628-5
	- Degree of flaking.

	Chalking:
	NF EN ISO 4628-6
	- Degree of chalking using the adhesive tape method.

	Optical characteristics:
	NORMDEF 0001
	- Chromaticity (x, y),
- Luminance factor (Y),
- Specular gloss (SG),
- Reflectance curves.

	Cross-cut test:
	NF EN ISO 2409
	- Classification.


The results must comply with the requirements defined in the table below:
Table A.20
	Requirements
	Type of system

	
	Base systems
	Supplementary 
systems
	Special systems

	
	
	
	High 
temperature
	Non-skid for personnel

	Appearance:
	

	Rusting
	Ri 0
	Ri 0
	-
	Ri 0

	Any degradation such as mildew, blistering, flaking, cracking, whitening, etc.:
	0 defects
	0 defects
	-
	0 defects

	Optical characteristics:
	- (Eab* ≤ 1 compared to the specimen before the test.
- Specular gloss (SG) complying with NORMDEF 0001.
- Reflectance curves complying with NORMDEF 0001.
	- (Eab* ≤ 1 compared to the specimen before the test.
- Specular gloss (SG) complying with NORMDEF 0001.
- Reflectance curves complying with NORMDEF 0001.
	-
	-

	Cross-cut test:
	≤ 1
	≤ 1
	-
	-


Note: (Eab* is the global colorimetric deviation in the CIELAB colour space. The formula for its calculation is given in test sheet A7 (Optical characteristics)
6.12 Test A.12: Rapid deformation
a) Purpose:
To evaluate a paint system's resistance to cracking or separation from its substrate when it is subject to a deformation caused by a falling weight, released in standard conditions.
b) Number of specimens:
3 specimens must be tested.
c) Test conditions:
The test is performed on the painted surface in accordance with international standard NF EN ISO 6272-1 (Paints and varnishes - Rapid-deformation (impact resistance) tests - Part 1: Falling-weight test, large-area indenter).
d) Results to be obtained:
Deformation of minimum 2.5 mm must be obtained on the side in contact with the falling weight (painted side). After deformation, the requirements to be met are defined in the table below:
Table A.21
	Type of system
	Requirement

	Base system:
	No cracking and/or peeling 
of the paint film from the substrate
surface in contact with the mass (painted surface).

	Supplementary systems:
	No cracking and/or peeling 
of the paint film from the substrate
surface in contact with the mass (painted surface).

	Special systems:
	-


6.13 Test A.13: Reaction to fire
a) Purpose:
To evaluate the ability of coatings not to propagate an initiation of combustion (flammability). This test is limited to “vehicle interior” base paint systems.
b) Number of specimens:
3 specimens must be tested.
c) Test conditions:
The test is performed in accordance with standard NF EN ISO 11925-2 (Reaction to fire tests -- Ignitability of building products subjected to direct impingement of flame Part 2: Single-flame source test) and in accordance with the conditions described below.
· Exposure of the painted surface of the specimen: the flame must be applied along the median axis of the specimen, at 40 mm above the lower edge.
· The flame application time is 30 seconds.
This test must be performed by a laboratory approved by the French Minister of the Environment.
d) Results to be obtained:
The results must comply with the requirements defined in the table below:
Table A.22
	Type of system
	Requirement
	For information

	Base system:
	Not inflammable –– all combustion should cease immediately.
	Observations at the tip of the flame, the filter paper, physical behaviour of the specimen.

	Supplementary systems:
	Not inflammable –– all combustion should cease immediately.
	Observations at the tip of the flame, the filter paper, physical behaviour of the specimen.

	Special systems:
	-
	-


6.14 Test A.14: Recoat capability
6.14.1 Test A.14a: Recoating capability of the new paint systems:
a) Purpose:
Capability of a finishing paint of a new paint system to recoat its own system.
b) Number of specimens:
8 specimens must be tested.
c) Test conditions:
The test is performed in accordance with the method described below:
· apply the base system with the nominal thicknesses specified by the manufacturer;
· leave the specimens to dry for 72 hours in an air conditioned area at T = (23 ± 2)°C and RH = (50 ± 5)%, or, in the case of paints that require heating, dry the specimens according to the supplier's recommendations;
· place the specimens for two weeks in a chamber maintained at T = (40 ± 2)°C and RH = (50 ± 5)%;
· after storage in an area conditioned at T = (23 ± 2)°C and RH = (50 ± 5)% and without any particular preparation of the surface (except for particular recommendations of the manufacturer or wiping with a soft cloth if necessary), apply a new layer of finishing paint of the same paint system at the nominal thickness to 4 of the 8 specimens;
· leave the specimens to dry for 30 days in an air conditioned area at T = (23 ± 2)°C and RH = (50 ± 5)%, or dry them according to the supplier's recommendations for paints that need to be heated (in this case, allow a rest period of 7 days before the tests);
· perform the tests defined in table A.23 on the 8 specimens.
6.14.2 Test A.14b: Capability to overcoat the old paint systems :
a) Purpose:
Capability of a finishing paint of a new paint system to overcoat an old polyurethane paint system.
b) Number of specimens:
8 specimens must be tested.
c) Test conditions:
The test is performed in accordance with the method described below:
· apply one of the old “polyurethane air finishing” systems
 at a thickness recommended in the manufacturer’s technical specifications;
· leave to dry for 72 hours in an air conditioned area at T = (23 ± 2)°C and RH = (50 ± 5)%;
· place the specimens for two weeks in a chamber maintained at T = (40 ± 2)°C and RH = (50 ± 5)%;
· after a minimum of 24 hours storage in an air conditioned area at T = (23 ± 2)°C and RH = (50 ± 5)% and without any particular preparation of the surface (except for the manufacturer's particular recommendations or wiping with a soft cloth if necessary), apply a coat of finishing paint of the new paint system (object of the certification tests) at the nominal thickness to 4 of the 8 specimens;
· leave the specimens to dry for 30 days in an air conditioned area at T = (23 ± 2)°C and RH = (50 ± 5)%, or dry them according to the supplier's recommendations for paints that need to be heated (in this case, allow a rest period of 7 days before the tests);
· perform the tests defined in table A.23 on the 8 specimens.
d) Results to be obtained:
For the two recoating tests (A.14a and A.14b), the characteristics specified in table A.23 are measured at the end of the relevant test:
Table A.23
	Characteristic
	Standard
	Measurements

	Appearance (blistering, flaking, wrinkling, rejection, whitening, etc.):
	NF EN ISO 4628-1 to 5
	- Degradation of the coatings.
- Designation of quantity and size of defects and of intensity of uniform changes in appearance.
- General introduction and designation system.

	Cupping:
	NF EN ISO 1520
	- Cupping depth at which no cracking and/or separation are observed.

	Rapid deformation test:
	Conforming to Test A.12:
	- Deformation of minimum 2.5 mm

	Cross-cut test:
	Conforming to Test A.5:
	- Classification.


The results must comply with the requirements defined in the table below:
Table A.24
	Type of system
	Requirements

	
	Appearance 
(any degradation 
such as blistering, flaking, wrinkling, cracking, whitening, etc.)
	Cupping
	Cross-cut test
	Rapid deformation

	Base system:
	0 defects
	≥ 2,5 mm
	≤ 1
	No cracking and/or peeling 
of the paint film from the substrate
surface in contact with the mass (painted surface).

	Supplementary systems:
	0 defects
	≥ 2,5 mm
	≤ 1
	No cracking and/or peeling 
of the paint film from the substrate
surface in contact with the mass (painted surface).

	Special systems:
	-
	-
	-
	-


6.15 Test A.15: Resistance to heat
a) Purpose:
To evaluate the capability of special “high temperature” paint systems' (designed for exhausts) to resist heat.
b) Number of specimens:
3 specimens must be tested.
c) Test conditions:
The test is performed in accordance with standard NF EN ISO 3248 (Paints and varnishes - Determination of the effect of heat) for a period of 10 hours at 400°C.
d) Results to be obtained:
The characteristics given in the table below are measured on completion of the test:
Table A.25
	Characteristic
	Standard
	Measurements

	Appearance (blistering, flaking, cracking, whitening, etc.):
	NF EN ISO 4628-1 to 5
	- Degradation of the coatings.
- Designation of quantity and size of defects and of intensity of uniform changes in appearance.
- General introduction and designation system.

	Cross-cut test:
	Conforming to Test A.5:
	- Classification.


The results must comply with the requirements defined in the table below:
Table A.26
	Type of system
	Requirements

	
	Appearance 
(any degradation such as blistering, flaking, wrinkling, cracking, whitening, etc.)
	Cross-cut test

	Base system:
	-
	-

	Supplementary systems:
	-
	-

	Special systems:
	High temperature
	0 defects
	≤ 1

	
	Non-skid for personnel
	-
	-


6.16 Test A.16: Resistance to discontinuous immersion in water
a) Purpose:
To evaluate the capability of special “high temperature” paint systems to resist discontinuous immersion in water.
b) Number of specimens:
3 specimens must be tested.
c) Test conditions:
The test is performed in accordance with the conditions described below:
Description of the cycle:
· Maintain at a temperature of 250°C for 1 hour.
· Total immersion in deionised water at 10°C for 5 minutes.
Number of cycles = 5.
Operating method:
· place the test panels spaced, at a minimum of 20 mm horizontally in the chamber maintained at 250°C.
· after 1 hour, remove the panels and immediately plunge them into water at 10°C, for 5 minutes;
· repeat the operation 5 times without wiping the panels.
Apparatus:
· a chamber that can be maintained at 250°C ± 5°C,
· a chamber that can be maintained at 10°C ± 2°C, where a recipient of deionised water will be placed.
d) Results to be obtained:
The characteristics given in the table below are measured on completion of the test:
Table A.27
	Characteristic
	Standard
	Measurements

	Appearance (blistering, flaking, cracking, whitening, etc.):
	NF EN ISO 4628-1 to 5
	- Degradation of the coatings.
- Designation of quantity and size of defects and of intensity of uniform changes in appearance.
- General introduction and designation system.

	Cross-cut test:
	Conforming to Test A.5:
	- Classification.


The results must comply with the requirements defined in the table below:
Table A.28
	Type of system
	Requirements

	
	Appearance 
(any degradation such as blistering, flaking, wrinkling, cracking, whitening, etc.)
	Cross-cut test

	Base system:
	-
	-

	Supplementary systems:
	-
	-

	Special systems:
	High temperature
	0 defects
	≤ 1

	
	Non-skid for personnel
	-
	-


6.17 Test A.17: Non-skid capability
a) Purpose:
To evaluate the non-skid properties of non-skid paint systems for personnel by measuring the friction coefficient.
b) Number of specimens:
3 specimens must be tested. Their dimensions are 300 mm x 150 mm.
c) Test conditions:
The test is performed in accordance with paragraph 4.5.1 of MIL-PRF-24667 (Military specification - Coating system, non-skid, for roll or spray application) on unused specimens.
The (unused) specimens are tested in accordance with the procedure described below, which stipulates that the same specimen is successively subjected to three different test conditions:
· Determine the friction coefficient on a dry specimen.
· Determine the friction coefficient on the specimen when wetted with water.
Immerse the entire specimen for a few seconds, in a horizontal position, in a bath of water. Then fix it on the testing rig. Ensure that the surface of the specimen remains wet for the full duration of the test.
· Determine the friction coefficient on the specimen when covered with oil.
Rinse the specimen with water and then dry it at a temperature of 50°C for 1 hour. Leave it to cool in standard conditions (T = (23 ± 2)°C and RH = (50 ± 5)%). Immerse the entire specimen for a few seconds, in a horizontal position, in a bath of motor oil (15W – 40 type). Then fix it on the testing rig. Ensure that the surface of the specimen remains oily for the full duration of the test.
d) Results to be obtained:
The values of the measured friction coefficients must comply with the requirements defined in the table below:
Table A.29
	Type of system
	Friction coefficient

	
	On a dry specimen
	On a wetted specimen
	On a specimen covered with oil

	Base system:
	-
	-
	-

	Supplementary systems:
	-
	-
	-

	Special systems:
	High temperature
	-
	-
	-

	
	Non-skid for personnel
	≥ 0.90
	≥ 0.85
	≥ 0.75


�T =(20± 5) °C


� - Do not expose the adsorbent material to a high level of humidity before the test.


- Do not touch the part of the adsorbent material that will be in contact with the contaminated part of the painted specimen.


� Chromatographic quality.


� The volume of the tare cell must be minimal in order to limit as much as possible the evaporation of the toxin deposited on the surface of the specimens.


� Choose one of the polyurethane systems approved in the previous directory DAT Z 7610 X 0065 index H of 24/01/2001 comprising:


- a primer coat,


- a green finishing coat, reference 34X3, complying with NORMDEF 0001.


The references of the chosen system must be specified in the test report.
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