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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 (SPART) of the DGA launched a project to revise 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 body) 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 shall conform 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 paints and paint systems  to protect land military equipment;
public defence contracts for the mass production of painted defence equipment.
This document (Part 1 of NORMDEF 0003) has been written by recognised experts in the field of paints, in collaboration with the manufacturers, industrial users and representatives of the various departments of the ministry of defence (DGA, SIMMT).
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1 -  Object
a) The present technical performance specification (STP) constitutes the technical reference documentation for third party certification of the paint systems applied to land military equipment and designed to perform the functions of:
· protection against corrosion,
· considerations relating to aesthetics / ergonomics /visual stealth (camouflage colours),
· NRC (nuclear, radiological and chemical) decontamination.
b) This STP specifies:
· the requirements of the army in terms of the protection provided for its equipment by paint systems;
· the performance requirements for these protective paint systems;
· the tests to be conducted to verify the satisfaction of these requirements.
c) The present document is derived from all or part of STANAG 4360 “Specification of paints and paint systems resistant to chemical agents and decontaminants designed for the protection of land military equipment”.
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 climate.
b) This document does not apply to the following products:
· paint systems used on munitions,
· protective paint systems for ALAT equipment (Army Light Aviation).
2.1 Types of  land military equipment
a) The land military equipment concerned, and its subassemblies are:
· armoured vehicles and their accessories;
· transport vehicles and their accessories;
· combat engineer vehicles and their accessories,
· shelters.
b) Land army helicopters are not concerned by this French Defence Standard.
2.2 - Types of application
The works relating to the paint systems concerned by this standard are as follows:
· new product range or renovation by industrial contractors or establishments working under the Ministry of Defence,
· maintenance (complete repainting) by establishments working under the Ministry of Defence.
2.3 Nature of the substrates and type of surface preparation
a) The materials that need to be protected are the following:
· steels (most steels);
· stainless steels;
· galvanized steels;
· aluminium alloys;
· glass-resin composites;
· plastics;
· titanium and titanium alloys;
·  etc.
b) For painting and for obtaining certain performance characteristics such as adherence and resistance to corrosion, in particular, these substrates are subject to surface treatments and preparations appropriate to each material, depending on the initial state of the substrate to be painted.
For example, some steels are simply cleaned and shot-blasted, others galvanized or electro-plated with zinc, others are given surface treatments such as amorphous or crystalline phosphating.
Whatever the substrates, their degree of cleanliness before the application of a paint system has to be at least equivalent to the values given in the table below:
Table 1 – Degree of cleanness of substrates before the application of a paint system
	Criteria
	Minimum level
	Standard(*)

	Dusts:
	- Quantity of dust < category 2
(Figure 1 - ISO 8502-3).
- Dimension of the particles ≤ category 2
(Table 1 – Standard ISO 8502-3).
	ISO 8502-3

	Probability of condensation:
	- Relative humidity ≤ 85 %.
- Temperature of the substrate ≥ dew point 3°C.
Temperature of application between +5 °C and +35 °C
	ISO 8502-4

	Oils and greases:
	None
	-

	Soluble salts:
	Total surface density of salts ≤ 5 µg/cm².
	ISO 8502-6 and 9

	(*) although these standards may be intended for the evaluation of steel surfaces, they can also be applied to other types of substrates encountered when dealing with land equipment.


2.4 Types of paint system 
The expression “paint system”(PS) is understood to mean all coats of paint that comprise a minimum of a primer coat and a first finishing coat with a colour complying with the standard NORMDEF 0001 (National defence colours), and so it covers:
· base paint systems approved for the protection of land military vehicles and equipment, namely:
· European Theatre (ET) exterior paint systems made up of 3 finishing coats:
· Dark green NIR
 34X3,
· Earth brown NIR 30X0,
· Black 3603;
· Chassis PS: Black 3603;
· Interior PS: Green yellow pale satin 2475;
· supplementary paint systems recognised for the protection of land military vehicles and equipment, namely:
· NATO Green NIR 24X5;
· Exterior Desert Zone (DZ) made up of 2 finishing coats:
· Sand beige NIR 32X2,
· Earth brown NIR 30X0;
· UN Exterior White: UN White 3665.
· special paint systems recognised for the protection of land military vehicles and equipment, namely:
· “High temperature” used for exhaust lines:
· Black 3606, in the case of European theatres or snow zones,
· Sand beige NIR 32X2, in the case of desert zones;
· Non-skid products for the safety of personnel (paints used in certain places on the equipment to facilitate access).
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Note: The primer is identical for the 3 base paint systems and the 3 supplementary paint systems on metal substrates (Steel, Aluminium and Titanium). It may be different on organic substrates (Composite, Plastic).
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

	MIL-PRF-24667B
	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 testing methods

	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 2811-1
	Paints and varnishes - Determination of density. Part 1: Pycnometer method.

	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 3251
	Paints, varnishes and plastics - Determination of non-volatile-matter content.

	NF EN ISO 3521
	Plastics — Unsaturated polyester and epoxy resins — Determination of overall volume shrinkage

	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 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 17895
	Paints and varnishes -- Determination of the volatile organic compound content of low-VOC emulsion paints (in-can VOC).

	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 P 98-620
	Horizontal road signs - Markings applied to road surfaces – Inventory of methods for the analysis of the organic part.

	NF T 30-012
	Paints and varnishes- Determination of ash content in varnishes, paints and similar

	NF T 30-074
	Paints and varnishes - Paints in the solvent phase. Determination of binder and extender content.

	NF T 30-094
	Paints and varnishes- Paints- Determination of the binder and extender contents

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

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

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

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

	NF T 30-506
	Thermo-hardenable powder paints - Determination of gel time at a given temperature.

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

	NF T 34-553
	Paints and varnishes – Paint systems for protecting metal structures – Analysis methods

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

	NORMDEF 0001
	National defence colours.


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, symbols and abbreviations
4.1 Definitions
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 definitions and abbreviations specific to the technical field of paint systems are given in international standard NF EN ISO 4618..
c) However, it is worth recalling here 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. Example: degreasing (solvent-based 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.
4.2 Symbols and abbreviations:
AECTP 
Allied Environmental Conditions and Test Publications
ALAT
Aviation Légère de l’Armée de Terre (Army Light Aviation)
CLP
Classification, Labelling, Packaging
CMR
Carcinogenic, Mutagenic, Reprotoxic
CND
Centre de Normalisation de Défense (Defence Standardisation Centre)
COF
COefficient of Friction
COV
Volatile Organic Compound
SDS
Safter Data Sheet
RH
Relative Humidity
FTIR
Fourier Transform InfraRed
MV
Density (Volumetric Mass)
NRC
Nuclear, Radiological and Chemical
NIR
Near InfraRed
SP
Surface Preparation
SMP
Sheet Metal Preparation
TR
Test Report
REACH
Registration, Evaluation and Authorisation of Chemicals
RFE
“Recueil de Fiches d’Essais” (Test Sheets Book)
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
ET
European Theatre
ST
Surface Treatment
TLV-STEL
Threshold Limit Value - Short-Term Exposure Limit
TLV (8h)
Threshold Limit Value (workplace exposure) 8 hours
DZ
Desert Zone
5 -  Requirements  prior to certification
The requirements for paint systems used in the protection of land military equipment concern:
· the products constituting the paint system used, which must  satisfy certain technical and regulatory constraints stipulated in the conditions of delivery, storage and application of the paints;
· the paint system itself, applied to the equipment, which must satisfy certain criteria in terms of performance and must be easily repairable.
5.1 Documentation requirements:
A reference documentation database must be established for all paint systems; this reference base must comprise the following information and documents:
· substrate  description sheet (substrate, SP and/or ST) (see  Annex I) and global description sheet of the paint system (see Annex II);
· Identification sheet for the products (liquids or powders) established 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)
5.2 Requirements for the products constituting the paint system
The products constituting the procured paint systems must meet certain technical and regulatory requirements
5.2.1 General requirements
a) The constituent products must be stored between +10°C and +30°C until their expiry date (12 months for paints and hardeners) without any loss of performance, with effect from the date of delivery.
b) The constituent products must be deliverable in quantities suitable for obtaining ready-to-use paint kits of 1 litre, 5 litres and 20 litres.
c) The base/hardener mixing ratios by volume should be whole number ratios (between 1 and 5) and, if possible, identical for all finishing coat colours.
d) The primer paints must have a light colour that is different from the colour of the finishing coats.
e) The finishing coats must be compatible with existing polyurethane paint systems.
f) The paints must be easy to apply in the recommended thicknesses using known industrial processes (manual or robot spraying and brush for some repair operations), and in accordance with the atmospheric conditions encountered in the workshop (RH between 35% and 75%, ambient temperature between +15°C and +30°C, temperature of the substrate between +5°C and +30°C and 3°C higher than the dew point).
g) It must be possible to apply the paints to 1.5 times the nominal thickness on smooth vertical parts without running.
h) Paints must have the capability to dry in normal ambient air conditions (RH between 35% and 75%,  temperature between +15°C and +30°C) or with known industrial processes (convection, infrared radiation, etc.)
i) The paints must not present major problems for maintenance or cleaning of the installations.
j) The performance of the different delivered batches must be constant over time.
k) The minimum recoat time is less than 12 hours for a temperature of +20 °C.
5.2.2 Requirements concerning respect for the environment, health and safety
5.2.2.1 Regulatory requirements
The product components must comply with the regulations in force (REACH, VOC directives etc.) In particular for:
· 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): in compliance with the legislation relating to the reduction of VOC emissions due to the use of organic solvents in some varnishes and paints and in vehicle refinishing products (Directive 2004/42/EC), the VOC content of paints must be:
· less than or equal to 540 g/l for primer paints in solvent phase,
· less than or equal to 420 g/l for finishing paints in solvent phase,
· less than or equal to 140 g/l for paints in aqueous phase,
The VOC content of paints, established in accordance with international standard NF EN ISO 11890-2 or NF EN ISO 17895, must be clearly stated in the Safety Data Sheet (SDS) of the products.
5.2.2.2 Supplementary requirements
· CMR substances of categories 1 or 2 (Directive 67/548/EC) or categories 1A or 1B (Regulation No. 1272/2008): the constituent products must not contain CMR (carcinogenic, mutagenic or reprotoxic) 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),
· or 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);
· CMR substances of category 3 (Directive 67/548/EC) or category 2 (Regulation No. 1272/2008): the constituent products must tend not to contain CMR substances of 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),
· or H341, H351, H361d, H361f (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);
· Threshold limit value for 8-hour workplace exposure (TLV 8h) and short-term exposure limit (TLV-STEL): the TLV 8h and TLV-STEL of substances included in the composition of paints must be as low as possible. Substances subject to TLV 8h and TLV-STEL must be specified in the SDS of the products.
5.3 Requirements for paint systems
5.3.1 Technical requirements:
· The minimum lifetime of the equipment is 30 years, with renovation in midlife.
The durability required for land paint systems is a minimum of 15 years, equivalent to the “High Durability” class defined by standard ISO 12944-1. ‘Durability’ corresponds to the minimum time interval between two complete repainting operations on the same equipment.
· During its lifetime, the equipment may be exposed to different environmental conditions (rural, urban, marine, industrial, desert etc.) and therefore may be subject to direct solar radiation, daily cycles, pollution, salt air, all significant climatic factors (variations in temperature, snow, rain, frost, hail, dry and wet heat, UV radiation, etc.) as well as mechanical and chemical stresses (impacts, chippings, sand, contact with chemical decontamination products, fluids, etc.).
During these phases of storage, transport and use, it is assumed that the equipment may be subjected to all climatic categories (A1, A2, A3, B1, B2, B3, C0, C1, C2, C3, C4, M1, M2 and M3) defined in AECTP 200 (Environmental conditions), appended to STANAG 4370 (Environmental testing).
On the basis of ISO 12944-2, the accepted atmospheric corrosivity category for land paint systems is C3 (Average corrosivity for urban and industrial atmospheres, moderate sulphur dioxide pollution. Coastal zones with low salinity), and some performance requirements make reference to this standard and this category.
5.3.2 Constitution of the paint system 
For painting metals, every proposed paint system must::
· comprise a minimum of 2 coats  (a primer coat and a first finishing coat);
· have a nominal dry thickness of 75 µm minimum.
Depending on the various stresses listed above, the expected performance of the paint system can be divided into two levels:
· primordial performance characteristics:
· resistance to the operational environment,
· resistance to corrosion and climatic weathering (even in specific areas such as edges, weld beads, mounting lugs, etc.),
· resistance to products used for nuclear, radiological and chemical (NRC) decontamination,
· visual characteristics in accordance with NORMDEF 0001,
· chemical resistance (resistance to tank fluids and water);
· other performance characteristics:
· appearance,
· mechanical resistance (resistance to impacts, scratching, etc.),
· reaction to fire (for “interior” base paint systems),
· resistance to heat (for special “High Temperature” paint systems),
· parts can be manipulated soon after painting and drying,
· the base paint system applied initially is likely to be repaired several times. It must therefore be easily repairable with simple surface preparation methods (cleaning, light sanding, etc.), must always be adherent and must provide good protection of the substrate for the entire lifetime of the painted equipment,
· capacity for repainting:
· recoating/overcoating of the base systems must be possible with all the finishing coats of each certified base and complementary system,
· application of the base system finishing coats must be possible on old polyurethane bases.
6 -  Tests and acceptance criteria for certification 
6.1 General
The performance characteristics expected from a protective paint system depend on:
· the nature of the substrate,
· the demands that are placed on the system in the course of its use.
The characteristics of the products, as well as the performance of the applied systems, are determined by means of tests conducted in accordance with ISO, EN, NF, NORMDEF and MIL standards and internal DGA methods.
The dry film tests are conducted on specimens (platelets) of dimensions and thicknesses that are appropriate for each type of test and prepared according to the procedure for creating specimens that is defined in the specific procedure drawn up by the certifying body selected by the DGA.
The number of specimens tested for each test is given in the corresponding test sheets, constituting the “Test Sheets Book” (RFE), which is the object of standard NORMDEF 0003-2.
6.2 Preparation of test specimens
The preparation of the test specimens is described in detail in NORMDEF 0003-2.
As a reminder, table 2 below specifies the nature and thickness of the substrates and the surface preparation and/or surface treatment, before any painting is done:
Table 2 - 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 in § 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


6.3 Identification tests on ready-to-use products
The tests described in tables 3 and 4 correspond to the tests necessary to meet the documentation requirements described in § 5.1 of the present document. They apply respectively to the liquid or thermo-hardenable powder products constituting paint systems submitted for certification.
Table 3 - Tests on liquid products
	No.
of test
	Test type
	Standard
	Value / Tolerances
	Product(s)
submitted to
test

	B.1
	Density
	NF EN ISO 2811-1
	X ± 0.03 g/cm3  if MV < 1
X ± 0.05 g/cm3  if MV > 1.
	A, B

	B.2
	Mass of dry extract
	NF EN ISO 3251
	X ± 2%.
	A, B

	B.3
	Infra-red spectra of each component(4)
	NF P 98-620
	Identical to the reference spectrum (provided by the manufacturer).
	A, B

	B.4
	Ash content
	NF T 30-012
	X ± 3%.
	A, B

	B.5
	Content of pigments, binders (weight)
	NF T 30-074 and
NF T 30-094
	X ± 2%.
	A, B

	B.6
	Content of iron oxide(1) pigment 
(% mass)
	NF T 34-553/5
	X (%) ± 1 %
	A, B (2)

	B.7
	Content of zinc dust(1) pigment 
(% mass)
	NF T 34-553/4
	X (%) ± 1 %
	A, B (2)

	B.8
	Content of zinc phosphate(1) pigment 
(% mass)
	NF T 34-553/7
	X (%) ± 1 %
	A, B (2)

	B.9(3)
	Content of titanium dioxide(1) pigment 
(% mass)
	NF EN ISO 591-1
	X (%) ± 1 %
	A, B (2)

	(1)
Compared to the pigment content.
(2)
Depends on the part, A or B, that contains the pigment.
(3)
Test conducted only for the supplementary PS  “UN white”
(4)
FTIR (Fourier Transform InfraRed) spectrum plotted between 250 nm and  2500 nm on the binder of each component  (base and hardener), i.e. after extraction conforming to standard NF T 30-074  for a product containing filler
X 
Value provided by the applicant
A 
Base
B 
Hardener


Tableau 4 - Tests on thermo-hardenable powder products
	Test 
No.
	Test type
	Standard
	Value / Tolerances

	C.1*
	Density
	NF T 30-505
	X ± 0.03 if density < 1.
X ± 0.05 if density < 1.

	C.2*
	Capacity to fluidify
	NF T 30-501
	X

	C.3
	Agglomeration temperature
	NF T 30-502
	X

	C.4
	Gelling time
	NF T 30-506
	X

	C.5
	Determination of the mass loss with heating
	NF T 30-503
	X

	C.6*
	Particle size distribution
	NF EN ISO 4610
	X

	C.7
	Stability when stored after 4 days and 8 days
	NF T 30-507
	Fluidization index: X
Gelling index: X
Appearance of films: X

	* Test not performed on non-skid coatings for personnel.
X - Value and tolerance provided by the manufacturer.


6.4 Overview of tests
An overview of the tests to be conducted and the acceptance criteria, according to the type of paint systems and substrates, is provided in the table below.
All the test methods concerned and the associated requirements are described in the technical sheets of the “Test Sheets Book” (RFE), which is the object of NORMDEF 0003-2.
Note: Before the paint systems are applied on specimens, the applicability and suitability for storage of the paints are verified by consulting test sheet A.1 described in the test sheets book (RFE).
Table 5 - Overview of tests
	Tests
	Base paint systems 
and supplementary 
paint systems
	Special 
paint systems
	Performance after testing

	
	
	High 
temp.
	Non-
skid
	

	Test 
sheet No.
	Test type
	Standard
	Conditions
	Steel
	Alu
	Titanium
	Plastic and 
composite
	Steel
	Steel
	Alu
	

	A.1
	Applicability and suitability for storage
	Internal DGA 
methods
	see test sheet A.1
	on liquid products
	see test sheet A.1

	A.2
	Resistance to neutral salt spray
(Test not performed on galvanized steel)
	NF EN ISO 9227
	NSS test (§ 3.2.2),
480 h
Gouge.
	X
	X**
	
	
	
	
	
	- On panel: Ri0, 0 defect, cross-cut test ≤ 1
On the gouge: corrosion starting at the gouge; C ≤ 1

	A.3
	Resistance to filiform corrosion
	NF EN ISO 4623-2
	40 days - gouge
	
	X**
	
	
	
	
	
	Filiform corrosion ≤ L5/M3, cross-cut test ≤ 1.

	A.4
	Artificial weathering
	NF EN ISO 11507
	1008 hours (=126 cycles)
UVA 340nm
	X
	
	
	
	
	X
	
	Ri0, 0 flaws, visual characteristics comply with NORMDEF 0001(*),cross-cut test ≤ 1 (except non-skid).

	A.5
	Cross-cut test
	NF EN ISO 2409
	
	X
	X**
	X**
	X**
	X
	
	
	Grading < 1.

	A.6
	Nuclear, radiological, and chemical compatibility
	Internal DGA 
methods
	- Phase 1 : Retentive power for a dried radioactive mist
- Phase 2 : Resistance to chemical toxins
- Phase 3 : Resistance to chemical decontamination solutions
	X
	
	
	
	
	
	
	- Phase 1: Test performed for information purposes

- Phase 2:
- with mustard gas (HD): D ≤ 10 μg/cm2/15 min and A ≤ 60 μg/cm2.
- with soman (GD) and VX: D ≤ 1 μg/cm2/15 min and A ≤ 12 μg/cm2.
- Phase 3 : 0 flaws, visual characteristics conforming to standard NORMDEF 0001(*), cross-cut test  ≤ 1, loss of thickness ≤ 10 %, hardness ≥ 160 s and loss of hardness ≤ 15 %

	A.7
	Visual characteristics
	NORMDEF 0001
	
	X
	
	
	
	X
	
	
	NORMDEF 0001 tolerances.

	A.8
	Resistance to wet heat
	NF EN ISO 4611
	168 h
	
	
	
	X**
	
	
	
	0 defects, visual characteristics conforming to NORMDEF 0001(*), cross-cut test: no flaking, nor separation.

	A.9
	Moisture resistance
(continuous condensation)
	NF EN ISO 6270-1
	240 h
	
	X**
	X**
	
	
	
	
	- 0 defects, visual characteristics conforming to NORMDEF 0001(*), cross-cut test ≤ 1.

	A.10
	Resistance to fluids
	NF EN ISO 2812-1,
NF EN ISO 2812-4
	- Hydrocarbons (30/70 v/v mixture of toluene/2,2,4-trimethylpentane) 24 h at +23°C.
- Brake fluid (H542) 24h at +70°C.

- Sulphuric acid solution at 10% (v/v), 1 h at +23°C.
	X
	
	
	
	
	
	
	-- 0 defects, visual characteristics conforming to NORMDEF 0001(*), cross-cut test ≤ 1.


-- 0 defects, visual characteristics conforming to NORMDEF 0001(*), cross-cut test ≤ 1.
- 0 defects.

	A.11
	Resistance to natural weathering
	NF EN ISO 2810
	2 years on site of natural C3 exposure
	X
	
	
	
	
	X
	
	Ri 0, 0 defects, visual characteristics conforming to NORMDEF 0001(*), cross-cut test ≤ 1.

	A.12
	Rapid deformation
	NF EN ISO 6272-1
	Deformation ≥ 2,5 mm
	X
	X**
	X**
	X**
	
	
	
	No cracking and/or peeling of the paint film from the substrate surface in contact with the mass (painted surface)

	A.13
	Reaction to fire (***)
	NF EN ISO 11925-2
	30 sec
	X
	
	
	X**
	
	
	
	Not inflammable – (all combustion should cease immediately).

	A.14
	Recoatability:
	internal 
DGA method
	A.14a - recoating on itself
A.14b - recoating on old PU
	X
	
	
	
	
	
	
	0 defects, cross-cut test ≤ 1,
rapid deformation: No cracking and/or peeling of the paint film from the substrate surface in contact with the mass (painted surface) for a deformation  ≥ 2,5 mm
cupping: depth ≤ 2.5 mm

	A.15
	Resistance to heat
	NF EN ISO 3248
	100 hours at +400°C
	
	
	
	
	X
	
	
	0 defects, cross-cut test ≤ 1,

	A.16
	Resistance to discontinuous immersion in water
	internal 
DGA method
	5 times the following cycle:
- 1 hour at +250°C
- 5 min at +10°C.
	
	
	
	
	X
	
	
	0 defects, cross-cut test ≤ 1,

	A.17
	Non-skid capability
	MIL-PRF-24667B
	- on a dry specimen.
- on a wet specimen.
- on a specimen covered with oil.
	
	
	
	
	
	X
	
	- COF ≥ 0.90
- COF ≥ 0.85

- COF ≥ 0.75

	(*) with ∆Eab* ≤ 1 compared to the specimen before the test.
(**) Tests not included in PS certification but retained here for information, for the application of standard NORMDEF 0003-3 “General conditions relating to the control of land paint systems implementation”
(***) Applies only to “Interior” base paint systems


7 -  Test results
The test results are given for each specimen (or sample) tested in a test report for which the contents are defined in the special regulations drawn up by the certification body selected by the DGA.
ANNEX I – SUBSTRATE DESCRIPTION SHEET
	
	
	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
ANNEX II –  PAINT SYSTEM GLOBAL DESCRIPTION SHEET
(Tick the relevant box)
	O Basic paint system:
	O Exterior European Theatre (Dark green + Earth brown + Black)
O Chassis black
O Interior satin pale yellow green

	O Supplementary paint system:
	O NATO Green
O Exterior Desert Zone (Sand beige + Earth brown)
O UN Exterior White

	O Special paint system:
	O High temperature Black
O High temperature  Sand beige
O Non-skid (with Dark green or NATO green finishing coat)


ANNEX III: PRODUCT IDENTIFICATION SHEET
	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: 
	Classification:
	Family:
	

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

	
	Component A
(base)
	Component B
(hardener)
	

	Colour
(Ref. AFNOR, RAL or other)
	
	
	

	Liquid product:

	Density
	
	
	NF EN ISO 2811-1

	Conventional dry extract weight
	
	
	NF EN ISO 3251

	Ash content
	
	
	NF T 30-012

	Solvent content
	
	
	by calculation: 100-% dry extract

	Binder content (by weight)
	
	
	NF T 30-094

	Content of pigments, binders 
(powder)
	
	
	NF T 30-074 for
paint in solvent phase
NF T 30-094 for 
water-thinnable paint

	Binder identification 
FTIR Spectrum of each component
	
	
	NF P 98-620

	Content of iron oxide pigment (by weight)
	
	
	NF T 34-553/5

	Content of zinc dust pigment (by weight)
	
	
	NF T 34-553/4

	Content of zinc phosphate pigment (by weight)
	
	
	NF T 34-553/7

	Content of titanium dioxide pigment (by weight)
	
	
	NF EN ISO 591-1


(*) For two-component products, complete in two columns where applicable. Whatever the case, do not provide these data for the component mixture
(**) For the products constituting the UN White paint systems.
	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: 
	Classification:
	Family:
	

	
	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 these data for the component mixture
ANNEX IV – TECHNICAL SPECIFICATION FOR APPLICATION OF THE PAINT SYSTEM (FORM G) 
	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 the ISO 8502 standard.
	

	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
	ACQPA
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

	
	
	
	minimum
	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.


ANNEX V: Instructions for use sheet (model C)
	Manufacturer's Logo

	PAINTS AND VARNISHES
STANDARD PRODUCT

	ACQPA REFERENCE
	PRODUCT:

	
	CLASSIFICATION:
	EDITION:

	
	AFNOR
	NATO
	

	
	Family:
	Classification:
	
	

	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:

	
	Dry extract (%) (NF EN ISO 3521) :
	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 (Yesi/No) :


	
	

	


	Manufacturer's Logo:

	PAINTS AND VARNISHES
STANDARD PRODUCT

	ACQPA REFERENCE
	PRODUCT:

	
	CLASSIFICATION:
	EDITION:

	
	AFNOR
	NATO
	

	
	Family:
	Classification:
	
	

	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
	30 °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  and  +35 °C

	STABILITY:
	18 months minimum (starting from the delivery date) under shelter, in the storage conditions specified above, is sealed original packaging. Beyond this, check the technical characteristics of the paint before using.

	OBSERVATIONS:



ANNEX VI: FTIR SPECTRA
The FTIR (Fourier transform infra-red) spectra between 250 nm et 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 are accompanied by a sworn declaration, signed by the manager delegated by the company who shall state that he/she personally guarantees their compliance.
ANNEX VII: SAFETY DATA SHEETS
The safety data sheets (SDS) must be provided for each of the constituent products of the paint system. The model form provided for safety data sheets complies with the REACH regulation.
These sheets are the responsibility of the paint manufacturer.
The users of a product should check the validity of the safety data sheet in their possession.
(
�NIR stands for Near InfraRed.
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