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MODIFICATIONS:
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	Nature of the change

	01
	16 July 2009
	First issue.

	02
	October 2014
	Addition of the list of members of CIN-PV and of the members of GT SPM who worked on the update of the NORMDEF 0002-2.1 standard; text of the Foreword updated..
Update of the title and section 1 Object following the division of standard NORMDEF 0002-2 into two parts. The present part 2.1 deals only with the protection of exterior surfaces.
§ 6 Recap of the performance reference sets per location: updates of location names 6 and 7 and of the criticality of locations 26 to 28, identical to the modifications made to standard NORMDEF 0002-1 Issue 02.
Reference sets 1 to 8: the system selected for the tests must comply with the requirements listed in the relevant location sheet of standard NORMDEF 0002-1. The wording of each reference set has been unified on the basis of a common architecture, including the reference documents for each of the locations concerned. The qualification tests are only performed on steel substrates. Tests of behaviour in the marine environment (corrosion protection system of reference sets 1 and 2; complete paint systems of reference sets 3 to 8): for all these reference sets,, whether or not they are based on AEP 60, 61 or 63, the wording has been entirely structured to define the full methodology of the qualification tests to be performed and the tests and criteria required to assess performance, taking into account the currently applicable standards and the results of the upstream corrosion protection studies by the DGA; the test specimens and the surface preparation requirements have been defined; the gouge / scratch line applied is 0.55 mm wide, except in the case of locations 6 and 7 (1 mm wide); 
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	02
	October 2014
	Reference sets 1 to 8 (continued): the simple salt spray and continuous condensation tests have been replaced by cyclic corrosion tests with a duration of 4200 hours, and the Florida exposure tests (12 months) are not required; natural weathering tests (2 years): in cases where these tests are required. the methodology is defined in Annex 6 of standard NORMDEF 0002-1. In the performance assessment for behaviour in the marine environment, the cross-cut tests laid down by AEP 60 and the tests for assessing the degree of chalking laid down in AEP 60 and 61 are not required. With regard to reference sets 5 to 7, the colour stability and specular gloss criteria have been revised, taking into account the requirements of NORMDEF 0001 and the results obtained in the research studies conducted into new non-skid systems for flight decks.
Reference sets 1 to 8: the section on Paint Identification Tests has been added, and the Test Report section has been revised.
Reference set 1 - Under Works of Surface Ships: for the anti-fouling systems, the 48-month effectiveness category has been deleted; the permitted architectures have been defined as a function of the effectiveness category and the type of anti-fouling coating (CDP, SPC, FRC). The tests for compatibility with cathodic protection, immersion in sea water, re-coatability and maintenance aptitude specified in AEP 61 are not required for the anti-fouling system. Tests for compatibility with cathodic protection: method B with magnesium anode (AEP 61) of standard ISO 15711 is acceptable, but method A (NF ISO 20340) of ISO 15711 is preferred, with the requirement of a potential greater than the potential specified in the standard.
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	02
	October 2014
	Reference set 2 - Under works of submarines: for the anti-fouling systems, the 48-month and 60-month effectiveness categories have been deleted; the permitted architecture has been defined as a function of the 36-month effectiveness category for an SPC-type anti-fouling coating. Otherwise, the changes are identical to those for reference set 1 (see above).
Reference set 3 - Upper works and Superstructures of Surface Ships: two high-durability levels H1 and H2 have been defined, with the introduction of a zinc-rich primer for H2; the nominal system thicknesses defined by AEP 60 have been adjusted upwards, on the basis of NF ISO 20340. The maintenance aptitude tests specified in AEP 60 are not required.
Reference set 4 - Upper works and superstructures of submarines: wording entirely revised and based on the wording of Issue 02 of this NORMDEF standard for the previous locations, taking into account the specific characteristics of this location 4. Normative references updated. The tests of immersion in sea water and reaction to fire are no longer required. Tests of compatibility with cathodic protection: these tests are performed with the same methodology as for reference sets 1 and 2, but with a zinc anode, not a magnesium anode, when method B is used. 
Reference set 5: Conventional exterior decks of surface ships: full revision of the table specifying the permitted architectures, adding the non-skid part of the system, with the thicknesses changed to conform to those redefined in NORMDEF 0002-1 ISSUE 02. With regard to the non-skid version, the requirements concerning the friction coefficient on oily decks have been deleted, and applicability tests have been added. The reaction to fire requirements have been added. Tests of behaviour in the marine environment: conducted only on a smooth version.
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	Reference set 6: Exterior decks - Helicopter platform, underway replenishment areas, personnel safety - Surface ships and Parking areas for aircraft carriers, and Reference set 7 - Landing areas for aircraft carriers: the “parking areas for aircraft carriers” have been moved to Reference set 6. Full revision of the table stipulating the permitted architectures. Stripe coats are required on the primer. The theoretical equivalent minimum thickness of the non-skid coating is specified as 800 µm. Uniform AFNOR 3605 colour for both locations. Addition of applicability tests and reaction to fire requirements. Location 6: test No. 3 of AEP 63 must now be performed. Location 7: the tests conducted by DGA TA have been added, and the natural weathering tests are not performed.
Reference set 8: Conventional exterior decks - Submarines: this text is new and has been entirely based on the wording of Reference set 4, taking into account the specific characteristics of location 8. In particular, the system can have a non-skid character that is subject to specific requirements. The tests and qualification criteria for behaviour in the marine environment are only carried out on the smooth version.
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FOREWORD
The interior and exterior surfaces of a ship are divided into “locations”, which are each subject to an environment of atmospheric or immersion corrosivity as defined in international standard ISO 12944-2.
All these surfaces are coated with paint systems which have a twofold purpose:
· corrosion protection,
· specific function (visual stealth, ergonomics, anti-fouling, non-slip, anti-static, food, etc.).
These protective coatings are subject to an initial extensive application of repair paints (see ISO 12944-1) and where necessary they are totally refurbished after a period of 15 years, corresponding approximately to half a ship’s lifetime.
The required corrosion protection durability of all the paint systems for the protection of the various locations of a military ship is High Durability, as defined in international standard ISO 12944-1.
However, this required high durability is indissociable from regular maintenance designed to carry out spot repairs of localized areas that have incurred accidental damage due to mechanical, thermal etc. causes and to maintain the required level of the specific function assigned to the location in question. This regular maintenance is conducted at considerably more frequent intervals than is the case of the maintenance corresponding to the expected durability of the corrosion protection function ( 15 years).
In addition to the desirability of corrosion protection for operational and cost purposes, high durability is also crucial in limiting the frequency of health and safety, VOC and environmental risks and reducing the waste production caused by maintenance during the lifetime of ships.
The expected in-service performance of the protection afforded by a paint system will depend on two key factors: 
· appropriate selection of a paint system suitable for its use. This selection is covered by the first four parts of French Defence Standard NORMDEF 0002:
. Part 1 – General requirements for new build;
. Part 2.1 - Performance requirements of paint systems for protection of exterior surfaces in new construction;
. Part 2.2 - Performance requirements of paint systems for protection of interior surfaces in new construction;
. Part n° 3 – Requirements and qualification of paint systems for maintenance.
· the control of the application work. This implementation phase is covered by the last part of NORMDEF 0002:
. Part 4 - Quality and acceptance of application work.
The application of paint comes within those procedures known as "special" for which inspection of the final product cannot guarantee the expected performance.
That is why it is essential that the work is carried out and supervised by qualified personnel within the framework of a quality procedure that includes different stages with corresponding inspections. These concerns are covered by NORMDEF 0002 - Part n° 4 "Quality and acceptance of application work".
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1. PURPOSE
a) This standard defines the technical "reference sets" that stipulate the performance requirements for the paint systems intended for the protection of the exterior surfaces of critical locations on newly built military ships..
b) Its purpose is to inform paint manufacturers and industrial project managers of the requirements that must be satisfied for the qualification of those systems.
2. SCOPE
a) The reference sets introduced in this standard correspond to a technical classification of the general requirements for paint systems set out in French Defence Standard NORMDEF 0002-1.
b) The present standard is also applicable to the selection of paint systems for total or major refurbishment work (see NORMDEF 0002-3).
3. NORMATIVE REFERENCES 
The standards referenced below are generally applicable documents that should be taken into account when applying this standard. More specific standards are listed in the individual reference sets for each location and are not repeated in the list below.
.
NORMDEF 0001 "National defence colours".
.
NORMDEF 0002-1 "Paint systems for military ships – Part 1: General requirements for new build"
.
NORMDEF 0002-2.2 "Paint systems for military ships – Part 2.2:  Performance requirements of paint systems for protection of exterior surfaces in new construction”
.
NORMDEF 0002-3 "Paint systems for military ships – Part 3: Paint systems for maintenance – requirements and qualification"
.
NORMDEF 0002-4 "Paint systems for military ships – Part 4: Quality and acceptance of application work"
.
AEP 60 (STANAG 4698) “Performance requirements for exterior topsides coating”
.
AEP 61 (STANAG 4698) “Performance requirements for underwater hull paint systems”
.
AEP 63 (STANAG 4698) “Performance requirements for non-skid coating systems”
.
ISO 12944 "Paints and varnishes - Corrosion protection of steel structures by protective paint systems".
- Part 1: General introduction
- Part 2: Classification of environments
.
ISO 4618 "Paints and varnishes - Terms and definitions for paint products"
.
STANAG 4698 “Performance requirements for protective paint systems and their application for naval platforms”.
4. Terminology, symbols and abbreviations
a) The definitions and abbreviations specific to the technical field of paint systems are given in the international standard ISO 4618..
The symbols and abbreviations are listed in the reference sets specific to each location.
5. PAINT SYSTEM SELECTION PROCESS - RECAP
The general principles and the set of documents applicable to paint systems for the purpose of their qualification or certification are defined in points 5.1 and 5.2 of NORMDEF 0002-1.
6. RECAP OF PERFORMANCE REFERENCE SETS PER LOCATION
This chapter presents the reference sets used to qualify paint systems. These reference sets differ according to the ship location in question and the paint system's specific function. The table below provides a guide to reading this standard and comprises a recap of all the performance reference sets intended to cover the different locations of the ship, together with their degree of criticality; it then specifies the reference sets that are defined in this part.
The locations and their criticality are specified in the table below using the following colour code:
· paint systems for exterior surfaces (decks, parking areas, underwater hull (“under works”), etc.)” 
· paint systems for interior surfaces of confined spaces (tanks, cofferdams (“open work”)”, ballast tanks, etc.)
· paint systems for interior surfaces of unconfined spaces (bottoms, battery rooms, etc.)”
	LOCATION
	SHEET NO. 

(See NORMDEF 0002-1)
	LOCATION'S REFERENCE SET N°
	CRITICALITY
	REFERENCE SET DEFINED IN THIS PART

	Under works - Surface hips
	1
	1
	yes
	x

	Under works - Submarines
	2
	2
	
	x

	Upper works and superstructures – Surface ships
	3
	3
	
	x

	Upper works and superstructures - Submarines
	4
	4
	
	x

	Conventional exterior decks - Surface ships
	5
	5
	
	x

	Exterior decks: helicopter platform, replenishment at sea areas, personnel safety – Surface ships; Parking areas - Aircraft carriers
	6
	6
	
	x

	Exterior decks: Landing areas - Aircraft carriers
	7
	7
	
	x

	Conventional exterior decks - Submarines
	8
	8
	
	x

	Spent fuel tanks and pools
	9
	9
	
	-

	Water tanks (drinking water, demineralised water, distilled water)
	10
	10
	
	-

	Miscellaneous tanks (diesel, TR5, TH and TVEP oil)
	11
	11
	
	-

	Wastewater tanks (wastewater, black water, washing water)
	12
	12
	
	-

	Sea water tanks (ballast tanks)
	13
	13
	
	-

	Oil tanks
	14
	14
	no
	-

	Open work/cofferdams
	15
	15
	yes
	-

	Hidden surfaces
	16
	16
	no
	-

	Bottoms
	17
	17
	yes
	-

	Conventional interior decks
	18
	18
	no
	-

	Interior decks: ammunition preparation area
	19
	19
	yes
	-

	Interior decks: battery room floors
	20
	20
	
	-

	Dry rooms with specific colour shade (living quarters, operations rooms)
	21
	21
	no
	-

	Dry rooms with no colour requirement (technical, medical and passageway areas)
	22
	22
	
	-

	Wet rooms without shade requirements (washrooms, kitchens, machine rooms, medical facilities, passageways, etc.)
	23
	23
	
	-

	NBC decontamination rooms 
	24
	24
	yes
	-

	Reactor Exchanger Compartment (interior surfaces and equipment and exterior surfaces of the REC)
	25
	25
	
	-

	Interior equipment
	26
	26
	Yes/no (1)
	-

	Exterior equipment
	27
	27
	
	n.a.

	Pipes
	28
	28
	
	n.a.


(1) : function of installation location (see NORMDEF 0002-1)
	Reference set n° 1
	Under works - Ships


1- PURPOSE
This Reference Set specifies the requirements for the separate qualification of corrosion protection systems and anti-fouling systems intended to protect the underwater hulls of surface vessels.
It is based on NATO AEP 61.
2- REFERENCES
- NORMDEF 0002-1: “Paint systems for military ships - Part 1: General requirements for new build"
- AEP 61: “Performance requirements for underwater hull paint systems”
- NF EN 12496: “Galvanic anodes for cathodic protection in seawater and saline mud”
- ISO 1514: “Paints and varnishes – Standard panels for testing”
- ISO 4624: "Paints and varnishes – Pull-off test for adhesion"
- ISO 4628: "Paints and varnishes - Evaluation of the degradation of coatings - Designation of the quantity and the dimension of defects, and the intensity of uniform changes in the appearance"
- Part 1: General introduction and designation system
- Part 2: Assessment of the degree of blistering
- Part 3: Assessment of the degree of rusting
- Part 4: Assessment of the degree of cracking
- Part 5: Assessment of the degree of flaking
- Part 8: Assessment of the degree of delamination and corrosion around a scribe
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 »
- ISO 8502: "Preparation of steel substrates before application of paints and related products -- Tests for the assessment of surface cleanliness"
- Part 3: Assessment of dust on steel surfaces prepared for painting (pressure-sensitive tape method)
- Part 6: Extraction of soluble contaminants for analysis -- The Bresle method
- Part 9: Field method for the conductometric determination of water-soluble salts
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”
- ISO 15711: "Paints and varnishes -- Determination of resistance to cathodic disbonding of coatings exposed to sea water"
- ISO 16701: Corrosion of metals and alloys — Corrosion in artificial atmosphere — Accelerated corrosion test involving exposure under controlled conditions of humidity cycling and intermittent spraying of a salt solution”
- ISO 20340: "Paints and varnishes -- Performance requirements for protective paint systems for offshore and related structures"
3- GENERAL REQUIREMENTS
The general requirements are described in Sheet No 1 of NORMDEF 0002-1 and in AEP 61.
With regard to the qualification tests, the Reference Set is based on the tests defined by AEP 61 (chapter 7); the AEP 61 tests that have not been selected or that have been replaced by other tests are specified in the sections below.
4- ANTI-FOULING SYSTEM (A/F)
AEP 61 is applicable for the qualification of an “anti-fouling” system with the following specific conditions:
· The selected system is presented as conforming to the requirements listed in Sheet No. 1 of NORMDEF 0002-1.
· Tests 3, 4 and 5 in Table 7-1 "Performance tests" of AEP 61 are not required.
· The selected effectiveness categories are 24 months, 36 months and 60 months (see Sheet No. 1 of NORMDEF 0002-1).
· The architectures of the “anti-fouling” systems conform to the following table:
	Effectiveness
	Type 
	Minimum number of coats
	Minimum total dry thickness

	24 months
	CDP (1)
	2 c
	150 µm

	36 months
	SPC (2)
	2 c
	230 µm

	60 months

	SPC (2)
	3 c
	340 µm

	60 months
	FRC (3)
	2c
	240 µm


(1) CDP: “Controlled Depletion Polymer”
(2) SPC: “Self Polishing Copolymer”
(3) FRC: “Foul Release Coatings” (Silicone)
· With the exception of the waterline, the colours of the paints constituting the “anti-fouling” system have different shades in order to facilitate the work of operators and inspectors. The final appearance is brick red for the hull and black for the waterline.
5- CORROSION PROTECTION SYSTEM (A/C)
The conditions below specify the qualification requirements for an anti-corrosion (A/C) system.
5.1 - Pre-conditions for the qualification tests
· The system selected for testing is presented as conforming to the requirements listed in Sheet No. 1 of NORMDEF 0002-1.
· The architecture of the “anti-corrosion” (A/C) system conform to the following table:
	Substrate
	Steel

	Minimum number of coats
	3

	Minimum thickness of the 1st coat
	60 µm

	Nominal thickness of the system
	340 µm


5.2 – Qualification tests and criteria
The tests to be performed conform to AEP 61, with the following specific requirements: 
-
Tests Nos. 1 and 2 of Table 7-1 “Performance tests" of AEP 61 are replaced by a cyclic test.
5.2.1- Test specimens
5.2.1.1- Substrate and surface preparation
The specimens are made of low-alloy steel conforming to ISO 1514 and have a minimum size of 175 x 100 x 44 mm3 with the following surface preparation:
· degree of care: Sa 2½ (ISO 8501-1) 
· roughness M(G) (ISO 8503-2)
· level of cleanliness:
· soluble salts: < 3 µg/cm² (ISO 8502-6/9)
· dust: 
quantity < 2 (figure 1 of the standard) for a particle size category: ≤ 2 (table 1 of the standard)  (ISO 8502-3)
· No oils and greases
5.2.1.2- Case of specimens for testing corrosion behaviour (T1)
These specimens conform to the diagram below:




 SHAPE  \* MERGEFORMAT 



The scratch line is 0.5 mm wide (Erichsen or Braive Instruments-type tool with a carbide blade, depth-adjustment shims and guide template, conforming to test method D34 2027 - A.Renault). 
5.2.2 - Qualification tests performed on the anti-corrosion system
	No.
	Type
	Method
	Duration

	1
	Corrosion behaviour
	ISO 16701
3 specimens minimum
	25 cycles (weeks)

	2
	Compatibility with cathodic protection
	ISO 20340 based on ISO 15711
Method A for a potential of - 1500 ± 20 mV compared to a saturated calomel electrode (1)
	25 cycles 


(1) It is acceptable to conduct the test in accordance with the principles of method B, using a magnesium anode (alloy M1 of standard NF EN 12496).
5.2.3- Tests and criteria for assessing performance
	No.
	Type
Tests
	To be performed 
	Criteria before qualification tests
	Criteria after qualification tests
	Method

	A
	Propagation of corrosion around the scratch (degree of corrosion)
	1
	n.a.
	M3 < 5 mm

	ISO 4628-8
M3 determined according to the diagram below

	B
	Pull-off test for adhesion
	1
	Minimum tensile strength: 4 MPa
No adhesive failure (> 10% of the dolly surface) of type A/B, B/C, …, except if the Tensile strength is ≥ 5 MPa
	Minimum tensile strength = 50% of the initial value
No adhesive failure (> 10% of the dolly surface) of type A/B, B/C, …, except if the Tensile strength is ≥ 5 MPa
	ISO 4624
Minimum number of dollies 3
No finish-type failure/ Y and Y/Z

	C
	Damage:
· blistering
· rusting
· cracking/flaking
	1
	No application or drying fault

	0 (S0)
0 (Ri0)
0 (S0)

	ISO 4628-1
ISO 4628-2
ISO 4628-3
ISO 4628-4/5
Outside the gouge area

	D
	Resistance to cathodic disbonding
	2
	The initial diameter of the defect is 6 mm
	The defect diameter is  ≤ 20 mm
	ISO 20340
ISO 15711
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	M3: Method after disbonding of the coating
Measurement after disbonding of the coating by segments:
The maximum corrosion on either side of the gouge is measured in 1 cm segments. 
The segment measuring method has been applied after disbonding of the coating using either a thermal stripper or a knife blade. This value shall be termed M3=(C’- gouge)/2, where C’ is the average of the measuring segments, and the gouge value is 0.5 mm 



6- PAINT IDENTIFICATION TESTS
These tests are conducted in conformity with Annex 4 of NORMDEF 0002-1.
7- TEST REPORT
Each qualification procedure must be recorded in a test report that provides:
· a summary of the results obtained;
· description of the operating details not stipulated in the standards;
· any divergences or non-conformities compared to NORMDEF 0002-2.1.
	Reference set n° 2
	Under works - Submarines


1- PURPOSE
This Reference Set specifies the requirements for the separate qualification of corrosion protection systems and anti-fouling systems intended to protect the under works of submarines.
It is based on NATO AEP 61.
2- REFERENCES
- NORMDEF 0002-1: “Paint systems for military ships - Part 1: General requirements for new build"
- AEP 61: “Performance requirements for underwater hull paint systems”
- NF EN 12496: “Galvanic anodes for cathodic protection in seawater and saline mud”
- ISO 1514: “Paints and varnishes – Standard panels for testing”
- ISO 4624: "Paints and varnishes – Pull-off test for adhesion"
- ISO 4628: "Paints and varnishes - Evaluation of the degradation of coatings - Designation of the quantity and the dimension of defects, and the intensity of uniform changes in the appearance"
- Part 1: General introduction and designation system
- Part 2: Assessment of the degree of blistering
- Part 3: Assessment of the degree of rusting
- Part 4: Assessment of the degree of cracking
- Part 5: Assessment of the degree of flaking
- Part 8: Assessment of the degree of delamination and corrosion around a scribe
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 »
- ISO 8502: "Preparation of steel substrates before application of paints and related products -- Tests for the assessment of surface cleanliness"
- Part 3: Assessment of dust on steel surfaces prepared for painting (pressure-sensitive tape method)
- Part 6: Extraction of soluble contaminants for analysis -- The Bresle method
- Part 9: Field method for the conductometric determination of water-soluble salts
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”
- ISO 15711: "Paints and varnishes -- Determination of resistance to cathodic disbonding of coatings exposed to sea water"
- ISO 16701: Corrosion of metals and alloys — Corrosion in artificial atmosphere — Accelerated corrosion test involving exposure under controlled conditions of humidity cycling and intermittent spraying of a salt solution”
- ISO 20340: "Paints and varnishes -- Performance requirements for protective paint systems for offshore and related structures"
3- GENERAL REQUIREMENTS
The general requirements are described in Sheet No. 2 of NORMDEF 0002-1 and in AEP 61.
With regard to the qualification tests, the Reference Set is based on the tests defined by AEP 61 (chapter 7); the AEP 61 tests that have not been selected or that have been replaced by other tests are specified in the sections below.
4- ANTI-FOULING SYSTEM (A/F)
AEP 61 is applicable for the qualification of an “anti-fouling” system with the following specific conditions:
· The selected system is presented as conforming to the requirements listed in Sheet No. 2 of NORMDEF 0002-1.
· Tests 3, 4 and 5 in Table 7-1 "Performance tests" of AEP 61 are not required.
· The selected effectiveness categories is 36 months (see Sheet No. 2 of NORMDEF 0002-1).
· The architecture and the type of the “anti-fouling” system conform to the following table:
	Effectiveness
	Type 
	Minimum number of coats
	Minimum total dry thickness

	36 months
	SPC (1)
	2 c
	230 µm


(1) SPC: “Self Polishing Copolymer”
· The colours of the paints constituting the “anti-fouling” system have different shades in order to facilitate the work of operators and inspectors. The final appearance is black.
5- CORROSION PROTECTION SYSTEM (A/C)
The conditions below specify the qualification requirements for an anti-corrosion (A/C) system.
5.1 - Pre-conditions for the qualification tests
· The system selected for testing is presented as conforming to the requirements listed in Sheet No. 2 of NORMDEF 0002-1.
· The architecture of the “anti-corrosion” (A/C) system conform to the following table:
	Substrate
	Steel

	Minimum number of coats
	3

	Minimum thickness of the 1st coat
	60 µm

	Nominal thickness of the system
	340 µm


5.2 – Qualification tests and criteria
The tests to be performed conform to AEP 61, with the following specific requirements:
-
Tests Nos. 1 and 2 of Table 7-1 “Performance tests" of AEP 61 are replaced by a cyclic test.
5.2.1- Test specimens
5.2.1.1- Substrate and surface preparation
The specimens are made of low-alloy steel conforming to ISO 1514 and have a minimum size of 175 x 100 x 44 mm3 with the following surface preparation:
· degree of care: Sa 2½ (ISO 8501-1) 
· roughness M(G) (ISO 8503-2)
· level of cleanliness:
· soluble salts: < 3 µg/cm² (ISO 8502-6/9)
· dust: 
quantity < 2 (figure 1 of the standard) for a particle size category: ≤ 2 (table 1 of the standard)  (ISO 8502-3)
· No oils and greases
5.2.1.2- Case of samples for testing corrosion behaviour (T1)
These specimens conform to the diagram below:




 SHAPE  \* MERGEFORMAT 



The scratch line is 0.5 mm wide (Erichsen or Braive Instruments-type tool with a carbide blade, depth-adjustment shims and guide template, conforming to test method D34 2027 - A.Renault). 
5.2.2 - Qualification tests performed on the anti-corrosion system
	No.
	Type
	Method
	Duration

	1
	Corrosion behaviour
	ISO 16701
3 specimens minimum
	25 cycles (weeks)

	2
	Compatibility with cathodic protection
	ISO 20340 based on ISO 15711
Method A for a potential of - 1500 ± 20 mV compared to a saturated calomel electrode (1)
	25 cycles 


(1) It is acceptable to conduct the test in accordance with the principles of method B, using a magnesium anode (alloy M1 of standard NF EN 12496).
5.2.3- Tests and criteria for assessing performance
	No.
	Type
Tests
	To be performed 
	Criteria before qualification tests
	Criteria after qualification tests
	Method

	A
	Propagation of corrosion around the gouge (degree of corrosion)
	1
	n.a.
	M3 < 5 mm  

	ISO 4628-8
M3 determined according to the diagram below

	B
	Pull-off test for adhesion
	1
	Minimum tensile strength: 4 MPa
No adhesive failure (> 10% of the dolly surface) of type A/B, B/C, …, except if the Tensile strength is ≥ 5 MPa
	Minimum tensile strength = 50% of the initial value
No adhesive failure (> 10% of the dolly surface) of type A/B, B/C, …, except if the Tensile strength is ≥ 5 MPa
	ISO 4624
Minimum number of dollies 3 
No finish-type failure/ Y and Y/Z

	C
	Damage:
· blistering
· rusting
· cracking/flaking
	1
	No application or drying fault

	0 (S0)
0 (Ri0)
0 (S0)

	ISO 4628-1
ISO 4628-2
ISO 4628-3
ISO 4628-4/5
Outside the gouge area

	D
	Resistance to cathodic disbonding
	2
	The initial diameter of the defect is 6 mm
	The defect diameter is  ≤ 20 mm
	ISO 20340
ISO 15711


	[image: image5.jpg]| c1
e & c2

| ca
s
ol ce
7

Cc’8

M3=( C’-blessure)/2
C’=3C’n/n




	M3: Method after disbonding of the coating
Measurement after disbonding of the coating by segments:
The maximum corrosion on either side of the gouge is measured in 1 cm segments. 
The segment measuring method has been applied after disbonding of the coating using either a thermal stripper or a knife blade. This value shall be termed M3=(C’- gouge)/2, where C’ is the average of the measuring segments, and the gouge value is 0.5 mm 



6- PAINT IDENTIFICATION TESTS
These tests are conducted in conformity with Annex 4 of NORMDEF 0002-1.
7- TEST REPORT
Each qualification procedure must be recorded in a test report that provides:
· a summary of the results obtained;
· description of the operating details not stipulated in the standards;
· any divergences or non-conformities compared to NORMDEF 0002-2.1.
	Reference set n° 3
	Upper works and superstructures
Surface ships


1. PURPOSE
This Reference Set specifies the requirements for the qualification of paint systems intended to protect the topsides and superstructures of surface vessels for the two high durability levels H1 and H2, where H2 has superior performance in terms of corrosion behaviour.
This reference set is based on NATO AEP 60.
2. REFERENCES
- NORMDEF 0001: "National defence colours".
- NORMDEF 0002-1: “Paint systems for military ships - Part 1: General requirements for new build"
- AEP 60: "Performance requirements for exterior topsides coatings"
- ISO 1514: “Paints and varnishes – Standard panels for testing”
- ISO 2813: “Paints and varnishes -- Determination of specular gloss of non-metallic paint films at 20°, 60° and 85°”
- ISO 4624: "Paints and varnishes – Pull-off test for adhesion"
- ISO 4628 "Paints and varnishes - Evaluation of the degradation of coatings - Designation of the quantity and the dimension of defects, and the intensity of uniform changes in the appearance"
- Part 1: General introduction and designation system
- Part 2: Assessment of the degree of blistering
- Part 3: Assessment of the degree of rusting
- Part 4: Assessment of the degree of cracking
- Part 5: Assessment of the degree of flaking
- Part 8: Assessment of the degree of delamination and corrosion around a scribe
- ISO 7724 "Paints and varnishes – Colorimetry"
- Part 1: Principles
- Part 2: Colour measurement
- Part 3: Calculation of colour differences
- 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 »
- ISO 8502 "Preparation of steel substrates before application of paints and related products -- Tests for the assessment of surface cleanliness"
- Part 3: Assessment of dust on steel surfaces prepared for painting (pressure-sensitive tape method)
- Part 6: Extraction of soluble contaminants for analysis -- The Bresle method
- Part 9: Field method for the conductometric determination of water-soluble salts
- 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”
- ISO 11507: ISO 11507 "Paints and varnishes -- Exposure of coatings to artificial weathering -- Exposure to fluorescent UV lamps and water"
- ISO 15711: "Paints and varnishes -- Determination of resistance to cathodic disbonding of coatings exposed to sea water"
- ISO 16701: Corrosion of metals and alloys — Corrosion in artificial atmosphere — Accelerated corrosion test involving exposure under controlled conditions of humidity cycling and intermittent spraying of a salt solution”
- ISO 20340: "Paints and varnishes -- Performance requirements for protective paint systems for offshore and related structures"
3. GENERAL REQUIREMENTS
The general requirements are described in Sheet No 3 of NORMDEF 0002-1 and in AEP 60.
With regard to the qualification tests, the Reference Set is based on the tests defined by AEP 60 (chapter 7); the AEP 60 tests that have not been selected or that have been replaced by other tests are specified in the sections below.
4. PRE-CONDITIONS FOR THE QUALIFICATION TESTS
· The system selected for testing is presented as conforming to the requirements listed in Sheet No. 3 of NORMDEF 0002-1.
· The architecture of the system conforms to the following table:
	
	H1
	H2

	Chemical nature of the primer
	-
	Zinc rich

	Minimum number of coats
	3
	3

	Nominal thickness (µm)
	≥ 350
	≥ 280


· The applicable colours and specular gloss are summarized in Table 1 of Annex 2 of NORMDEF 0002-1 and are defined in NORMDEF 0001.
5. QUALIFICATION TESTS AND CRITERIA
The tests to be performed conform to AEP 60, with the following specific requirements:
· Tests Nos. 1 and 2 of Table 7 “Performance tests" are replaced by a cyclic test.
· Tests No. 4 (UV Florida exposure) and 7 (maintenance aptitude) of Table 7 “Performance test” are not required.
· In the case of Test No. 6 of Table 7 “Performance test”, during the weathering by artificial hardening, the relative humidity requirement of 50%. shall not be applied
5.1– Test specimens
5.1. 1– Substrate and surface preparation
The specimens are made of low-alloy steel conforming to ISO 1514 and have a minimum size of 175 x 100 x 44 mm3 with the following surface preparation:
· degree of care: Sa 2½ (ISO 8501-1) 
· roughness M(G) (ISO 8503-2)
· level of cleanliness:
· soluble salts: < 3 µg/cm² (ISO 8502-6/9)
· dust: 
quantity < 2 (figure 1 of the standard) for a particle size category: ≤ 2 (table 1 of the standard)  (ISO 8502-3)
· No oils and greases
5.1. 2- Case of specimens for testing corrosion behaviour (T1)
These specimens conform to the diagram below:




 SHAPE  \* MERGEFORMAT 



The gouge is 0.5 mm wide (Erichsen or Braive Instruments-type tool with a carbide blade, depth-adjustment shims and guide template, conforming to test method D34 2027 - A.Renault). 
5.1.3 – Finish appearance 
The colour selected for the tests is Grey/medium pale blue, corresponding to identification AFNOR A625. 
As a reminder, the degree of gloss is “Satin gloss” (45<SpG≤70 GU).
5.2- Qualification tests for behaviour in the marine environment conduced on the paint system
	No.
	Type
	Method
	Duration

	1
	Corrosion behaviour
	ISO 16701
3 specimens minimum
	25 cycles

	2
	Exposure to UV
	ISO 11507 (type 2 UVA 340 nm lamp, method A)
	150 cycles
(1 cycle = 8h = 4h CC + 4h UV)

	3
	Natural weathering
	Annex 6 NORMDEF 0002-1
	2 years


5.3- Tests and criteria for assessing performance
	No.
	Type
Tests
	To be performed before and after qualification test N°
	Criteria before qualification tests
	Criteria after qualification tests
	Method

	A
	Propagation of corrosion around the gouge (degree of corrosion)
	1
	n.a.
	H1 : M3 < 5 mm  
H2 : M3 < 2 mm
	ISO 4628-8
M3 determined according to the diagram below

	B
	Propagation of corrosion around the gouge (degree of corrosion)
	3
	n.a.
	H1 : M3 < 3 mm
H2 : M3 < 1 mm
	ISO 4628-8
M3 determined according to the diagram below

	C
	Pull-off test for adhesion
	1
	Minimum tensile strength: 4 MPa
No adhesive failure (> 10% of the dolly surface) of type A/B, B/C, …, except if the Tensile strength is ≥ 5 MPa
	Minimum tensile strength = 50% of the initial value
No adhesive failure (> 10% of the dolly surface) of type A/B, B/C, …, except if the Tensile strength is ≥ 5 MPa
	ISO 4624
Minimum number of dollies 3 
No finish-type failure/ Y and Y/Z

	D
	Damage:
· blistering
· rusting
· cracking/flaking

	1, 3
	No application or drying fault

	0 (S0)
0 (Ri0)
0 (S0)

	ISO 4628-1
ISO 4628-2
ISO 4628-3
ISO 4628-4/5
Outside the gouge area

	E
	Colour stability
Δ E*

	2, 3
	< 1 compared to the colour definition

	≤ 1 compared to the initial colour of the sample
	ISO 7724/1-2-3

	F
	Specular gloss (GU)

	2, 3
	(45<SG≤70)

	> 50% compared to initial value
	ISO 2813
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	M3: Method after disbonding of the coating
Measurement after disbonding of the coating by segments:
The maximum corrosion on either side of the gouge is measured in 1 cm segments. 
The segment measuring method has been applied after disbonding of the coating using either a thermal stripper or a knife blade. This value shall be termed M3=(C’- gouge)/2, where C’ is the average of the measuring segments, and the gouge value is 0.5 mm 



6. PAINT IDENTIFICATION TESTS
These tests are conducted in conformity with Annex 4 of NORMDEF 0002-1.
7. TEST REPORT
Each qualification procedure must be recorded in a test report that provides:
· a summary of the results obtained;
· description of the operating details not stipulated in the standards;
· any divergences or non-conformities compared to NORMDEF 0002-2.1.
	Reference set n° 4
	Upper works and superstructures 
Submarines


1. PURPOSE
This Reference Set specifies the requirements for paint systems for protecting the topsides and superstructures of submarines
2. REFERENCES
- NORMDEF 0001: "National defence colours".
- NORMDEF 0002-1: “Paint systems for military ships - Part 1: General requirements for new build"
- ISO 1514: “Paints and varnishes – Standard panels for testing”
- ISO 2813: “Paints and varnishes -- Determination of specular gloss of non-metallic paint films at 20°, 60° and 85°”
- ISO 4624: "Paints and varnishes – Pull-off test for adhesion"
- ISO 4628 "Paints and varnishes - Evaluation of the degradation of coatings - Designation of the quantity and the dimension of defects, and the intensity of uniform changes in the appearance"
- Part 1: General introduction and designation system
- Part 2: Assessment of the degree of blistering
- Part 3: Assessment of the degree of rusting
- Part 4: Assessment of the degree of cracking
- Part 5: Assessment of the degree of flaking
- Part 8: Assessment of the degree of delamination and corrosion around a scribe
- ISO 7724 "Paints and varnishes – Colorimetry"
- Part 1: Principles
- Part 2: Colour measurement
- Part 3: Calculation of colour differences
- 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 »
- ISO 8502 "Preparation of steel substrates before application of paints and related products -- Tests for the assessment of surface cleanliness"
- Part 3: Assessment of dust on steel surfaces prepared for painting (pressure-sensitive tape method)
- Part 6: Extraction of soluble contaminants for analysis -- The Bresle method
- Part 9: Field method for the conductometric determination of water-soluble salts
- 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”
- ISO 11507: "Paints and varnishes -- Exposure of coatings to artificial weathering -- Exposure to fluorescent UV lamps and water"
- ISO 15711: "Paints and varnishes -- Determination of resistance to cathodic disbonding of coatings exposed to sea water"
- ISO 16701: Corrosion of metals and alloys — Corrosion in artificial atmosphere — Accelerated corrosion test involving exposure under controlled conditions of humidity cycling and intermittent spraying of a salt solution”
- ISO 20340: "Paints and varnishes -- Performance requirements for protective paint systems for offshore and related structures"
3. GENERAL REQUIREMENTS
The general requirements are described in Sheet No 4 of NORMDEF 0002- 60.
4. PRE-CONDITIONS FOR THE QUALIFICATION TESTS
· The system selected for testing is presented as conforming to the requirements listed in Sheet No. 4 of NORMDEF 0002-1.
· The architecture of the system conforms to the table below:
	Substrate
	Steel

	Minimum number of coats
	3

	Minimum thickness of the 1st coat
	60 µm

	Nominal thickness of the system
	340 µm


· The applicable colours and specular gloss are summarized in Table 2 of Annex 2 of NORMDEF 0002-1 and are defined in NORMDEF 0001.
5. QUALIFICATION TESTS AND CRITERIA
The conditions below specify the requirements for the qualification of paint systems for protecting the topsides and superstructures of submarines
5.1- Test specimens
5.1. 1-- Substrate and surface preparation
The specimens are made of low-alloy steel conforming to ISO 1514 and have a minimum size of 175 x 100 x 44 mm3 with the following surface preparation:
· degree of care: Sa 2½ (ISO 8501-1) 
· roughness M(G) (ISO 8503-2)
· level of cleanliness:
· soluble salts: < 3 µg/cm² (ISO 8502-6/9)
· dust: 
quantity < 2 (figure 1 of the standard) for a particle size category: ≤ 2 (table 1 of the standard)  (ISO 8502-3)
· No oils and greases
5.1. 2- Case of specimens for testing corrosion behaviour (T1)
These specimens conform to the diagram below:




 SHAPE  \* MERGEFORMAT 



The gouge is 0.5 mm wide (Erichsen or Braive Instruments-type tool with a carbide blade, depth-adjustment shims and guide template, conforming to test method D34 2027 - A.Renault).
5.1.3- Finish appearance
The colour selected for the tests is black-grey, corresponding to identification AFNOR A600, with a specular gloss value ≤ 20 GU.
5.2 - Qualification tests performed on the paint system
	No.
	Type
	Method
	Duration

	1
	Corrosion behaviour
	ISO 16701
3 specimens minimum
	25 cycles (weeks)

	2
	Compatibility with cathodic protection
	ISO 20340 based on ISO 15711
Method A (1)
	25 cycles (weeks)

	3
	Exposure to UV
	ISO 11507 (type 2 UVA 340 nm lamp, method A)
	150 cycles
(1 cycle = 8h = 4h CC + 4h UV)

	4
	Natural weathering
	Annex 6 NORMDEF 0002-1
	2 years


(1) It is acceptable to conduct the test in accordance with the principles of method B, using a zinc anode.
5.3- Tests and criteria for assessing performance
	No.
	Type
Tests
	To be performed 
	Criteria before qualification tests
	Criteria after qualification tests
	Method

	A
	Propagation of corrosion around the gouge (degree of corrosion)
	1
	n.a.
	M3 < 5 mm  

	ISO 4628-8
M3 determined according to the diagram below

	B
	Propagation of corrosion around the gouge (degree of corrosion)
	4
	n.a.
	M3 < 3 mm
	ISO 4628-8
M3 determined according to the diagram below

	C
	Pull-off test for adhesion
	1
	Minimum tensile strength: 4 MPa
No adhesive failure 
(> 10% of the dolly surface) of type A/B, B/C, …, except if the Tensile strength is
 ≥ 5 MPa
	Minimum tensile strength = 50% of the initial value
No adhesive failure (> 10% of the dolly surface) of type A/B, B/C, …, except if the Tensile strength is ≥ 5 MPa
	ISO 4624
Minimum number of dollies 3 
No finish-type failure/ Y and Y/Z


	No.
	Type
Tests
	To be performed 
	Criteria before qualification tests
	Criteria after qualification tests
	Method

	D
	Damage:
· blistering
· rusting
· cracking/flaking
	1, 4
	No application or drying fault

	0 (S0)
0 (Ri0)
0 (S0)

	ISO 4628-1
ISO 4628-2
ISO 4628-3
ISO 4628-4/5
Outside the gouge area

	E
	Resistance to cathodic disbonding
	2
	The initial diameter of the defect is 6 mm
	The defect diameter is  ≤ 20 mm
	ISO 20340
ISO 15711

	F
	Colour stability
Δ E*

	3, 4
	< 1 compared to the colour definition

	 ≤ 2 compared to the initial colour of the sample
	ISO 7724/1-2-3

	G
	Specular gloss (GU)

	3, 4
	SG ≤ 20
	So
	ISO 2813
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	M3: Method after disbonding of the coating
Measurement after disbonding of the coating by segments:
The maximum corrosion on either side of the gouge is measured in 1 cm segments. 
The segment measuring method has been applied after disbonding of the coating using either a thermal stripper or a knife blade. This value shall be termed M3=(C’- gouge)/2, where C’ is the average of the measuring segments, and the gouge value is 0.5 mm 



6. PAINT IDENTIFICATION TESTS
These tests are conducted in conformity with Annex 4 of NORMDEF 0002-1.
7- TEST REPORT
Each qualification procedure must be recorded in a test report that provides:
· a summary of the results obtained;
· description of the operating details not stipulated in the standards;
· any divergences or non-conformities compared to NORMDEF 0002-2.1.
	Reference set n° 5
	Conventional external decks - Surface ships


1- PURPOSE
This Reference Set specifies the requirements for the qualification of paint systems for protecting the conventional exterior decks of surface vessels. 
This reference set is based on NATO AEP 63.
2- REFERENCES
- NORMDEF 0001: "National defence colours".
- NORMDEF 0002-1: “Paint systems for military ships - Part 1: General requirements for new build"
- STANAG 4602: “Fire Assessment of Materials”
- AEP 63: “Performance requirements for non-skid coating systems”
- ISO 1514: “Paints and varnishes – Standard panels for testing”
- ISO 2813: “Paints and varnishes -- Determination of specular gloss of non-metallic paint films at 20°, 60° and 85°”
- ISO 4624: "Paints and varnishes – Pull-off test for adhesion"
- ISO 4628 "Paints and varnishes - Evaluation of the degradation of coatings - Designation of the quantity and the dimension of defects, and the intensity of uniform changes in the appearance"
- Part 1: General introduction and designation system
- Part 2: Assessment of the degree of blistering
- Part 3: Assessment of the degree of rusting
- Part 4: Assessment of the degree of cracking
- Part 5: Assessment of the degree of flaking
- Part 8: Assessment of the degree of delamination and corrosion around a scribe
- ISO 7724 "Paints and varnishes – Colorimetry"
- Part 1: Principles
- Part 2: Colour measurement
- Part 3: Calculation of colour differences
- 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 »
- ISO 8502 "Preparation of steel substrates before application of paints and related products -- Tests for the assessment of surface cleanliness"
- Part 3: Assessment of dust on steel surfaces prepared for painting (pressure-sensitive tape method)
- Part 6: Extraction of soluble contaminants for analysis -- The Bresle method
- Part 9: Field method for the conductometric determination of water-soluble salts
- 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”
- ISO 11507: "Paints and varnishes -- Exposure of coatings to artificial weathering -- Exposure to fluorescent UV lamps and water"
- ISO 15711: "Paints and varnishes -- Determination of resistance to cathodic disbonding of coatings exposed to sea water"
- ISO 16701: Corrosion of metals and alloys — Corrosion in artificial atmosphere — Accelerated corrosion test involving exposure under controlled conditions of humidity cycling and intermittent spraying of a salt solution”
- ISO 20340: "Paints and varnishes -- Performance requirements for protective paint systems for offshore and related structures"
3- GENERAL REQUIREMENTS
The general requirements are described in Sheet No 5 of NORMDEF 0002-1 and in AEP 63.
With regard to the qualification tests, the Reference Set is based on the tests defined by AEP 63 (chapter 7); the AEP 63 tests that have not been selected or that have been replaced by other tests are specified in the sections below.
4- PRE-CONDITIONS FOR THE QUALIFICATION TESTS
· The system selected for testing is presented as conforming to the requirements listed in Sheet No. 5 of NORMDEF 0002-1.
· The architecture of the system conforms to the table below:
	System 
	Requirements

	Smooth version 

	- Total number of coats: 3
- Minimum number of coats other than finishing coat: 2
- contractual minimum dry thickness: 320µm

	Non-skid version 
	- Total number of coats: 3
- Minimum number of coats other than finishing coat: 2
- equivalent contractual minimum dry thickness: 320µm
(Thickness not measurable)



· The applicable specular gloss and colour correspond to AFNOR 2605 (SG > 60 GU), as specified in Table 1 of Annex 2 of NORMDEF 0002-1, and they are defined in NORMDEF 0001.
5- QUALIFICATION TESTS AND CRITERIA OTHER THAN FOR BEHAVIOUR IN THE MARINE ENVIRONMENT
The conditions to be satisfied are defined in AEP 63 with the following specific requirements, which replace or supplement the requirements of AEP 63:
· Tests Nos. 2, 3 and 4 in the "Performance tests" table of AEP 63 are not required;
· For the non-skid version:
· applicability tests are performed on steel panels of minimum dimensions 1000 X 1000 X 5 mm3 with characterization of the surface conditions;
· the roughness profile of the non-skid coating is fine (a few hundred microns). The friction coefficient caused by these aggregates and established in conformity with Annex B.2 of AEP 63 is as follows:
	
	Minimum value

	
	Dry
	Wet

	Initial
	0.85
	0.80

	After wear
	n.a.
	n.a.


· Reaction to fire (STANAG 4602) : F3 desirable, F4 acceptable.
6- QUALIFICATION TESTS AND CRITERIA FOR BEHAVIOUR IN THE MARINE ENVIRONMENT
These tests are only performed on the smooth version.
The tests to be performed conform to AEP 63, with the following specific exceptions:
· Tests Nos. 5 and 7 of Table 7-1 “Performance tests" of AEP 63 are replaced by a cyclic test.
· Test 9 (Florida UV exposure) in the "Performance tests" table of AEP 63 is not required;
The conditions that must be satisfied are defined below.
6.1- Test specimens 
The specimens are made of low-alloy steel conforming to ISO 1514 and have a minimum size of 175 x 100 x 44 mm3 with the following surface preparation:
· degree of care: Sa 2½ (ISO 8501-1)
· roughness M(G) (ISO 8503-2)
· level of cleanliness:
· soluble salts: < 3 µg/cm² (ISO 8502-6/9)
· dust: 
quantity < 2 (figure 1 of the standard) for a particle size category: ≤ 2 (table 1 of the standard)  (ISO 8502-3)
· No oils and greases
6.2- Case of specimens for testing corrosion behaviour (T1)
These specimens conform to the diagram below:




 SHAPE  \* MERGEFORMAT 



The scratch line  is 0.5 mm wide for the smooth version (Erichsen or Braive Instruments-type tool with a carbide blade, depth-adjustment shims and guide template, conforming to test method D34 2027 - A.Renault). 
6.3 – Finish appearance 
The colour selected for the tests is Grey/ dark blue, corresponding to identification AFNOR A605.
As a reminder, the degree of gloss is > 60 GU
6.4- Qualification tests performed on the paint system
	No.
	Type
	Method
	Duration

	1
	Corrosion behaviour
	ISO 16701
3 specimens minimum
	25 cycles

	2
	Exposure to UV
	ISO 11507 (type 2 UVA 340 nm lamp, method A)
	150 cycles
(1 cycle = 8h = 4h CC + 4h UV)

	3
	Natural weathering
	Annex 6 NORMDEF 0002-1
	2 years


6.5- Tests and criteria for assessing performance
	No.
	Type
Tests
	To be performed before and after qualification tests No.
	Criteria before qualification tests
	Criteria after qualification tests
	Method

	A
	Propagation of corrosion around the gouge (degree of corrosion)
	1
	n.a.
	M3 < 5 mm  

	ISO 4628-8
M3 determined according to the diagram below

	B
	Propagation of corrosion around the gouge (degree of corrosion)
	3
	n.a.
	M3 < 3 mm
	ISO 4628-8
M3 determined according to the diagram below

	C
	Pull-off test for adhesion
	1
	Minimum tensile strength: 4 MPa
No adhesive failure (> 10% of the dolly surface) of type A/B, B/C, …, except if the Tensile strength is ≥ 5 MPa
	Minimum tensile strength = 50% of the initial value
No adhesive failure (> 10% of the dolly surface) of type A/B, B/C, …, except if the Tensile strength is ≥ 5 MPa
	ISO 4624
Minimum number of dollies 3 
No finish-type failure/ Y and Y/Z


	No.
	Type
Tests
	To be performed before and after qualification tests No.
	Criteria before qualification tests
	Criteria after qualification tests
	Method

	D
	Damage:
· blistering
· rusting
· cracking/flaking
	1, 3
	No application or drying fault

	0 (S0)
0 (Ri0)
0 (S0)

	ISO 4628-1
ISO 4628-2
ISO 4628-3
ISO 4628-4/5
Outside the scratch area

	E
	Colour stability
Δ E*

	2, 3
	< 1 compared to the colour definition

	≤ 2 compared to the initial colour of the sample
	ISO 7724/1-2-3

	F
	Specular gloss (GU)

	2, 3
	SG > 60

	> 50% compared to initial value
	ISO 2813
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	M3: Method after disbonding of the coating
Measurement after disbonding of the coating by segments:
The maximum corrosion on either side of the gouge is measured in 1 cm segments. 
The segment measuring method has been applied after disbonding of the coating using either a thermal stripper or a knife blade. This value shall be termed M3=(C’- gouge)/2, where C’ is the average of the measuring segments, and the gouge value is 0.5 mm 



7- PAINT IDENTIFICATION TESTS
These tests are conducted in conformity with Annex 4 of NORMDEF 0002-1.
8- TEST REPORT
Each qualification procedure must be recorded in a test report that provides:
· a summary of the results obtained;
· description of the operating details not stipulated in the standards;
· any divergences or non-conformities compared to NORMDEF 0002-2.1.
	Reference set n° 6
	Exterior decks 
Helicopter platform, underway replenishment areas, personnel safety - Surface ships
Parking areas - Aircraft carriers


1- PURPOSE
This Reference Set specifies the requirements for the qualification of paint systems for protecting the exterior decks of surface vessels, including helicopter platforms, RAS/UNREP areas (Replenishment At Sea/UNderway REPlenishment), personnel safety areas and aircraft carrier parking areas.
This reference set is based on NATO AEP 63..
2- REFERENCES
- NORMDEF 0001: "National defence colours".
- NORMDEF 0002-1: “Paint systems for military ships - Part 1: General requirements for new build"
STANAG 4602: “Fire Assessment of Materials”
- AEP 63: “Performance requirements for non-skid coating systems”
- ISO 1514: “Paints and varnishes – Standard panels for testing”
- ISO 7724 "Paints and varnishes – Colorimetry"
- Part 1: Principles
- Part 2: Colour measurement
- Part 3: Calculation of colour differences
- ISO 2813: “Paints and varnishes -- Determination of specular gloss of non-metallic paint films at 20°, 60° and 85°”
- ISO 4624: "Paints and varnishes – Pull-off test for adhesion"
- ISO 4628 "Paints and varnishes - Evaluation of the degradation of coatings - Designation of the quantity and the dimension of defects, and the intensity of uniform changes in the appearance"
- Part 1: General introduction and designation system
- Part 2: Assessment of the degree of blistering
- Part 3: Assessment of the degree of rusting
- Part 4: Assessment of the degree of cracking
- Part 5: Assessment of the degree of flaking
- Part 8: Assessment of the degree of delamination and corrosion around a scribe
- 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 »
- ISO 8502 "Preparation of steel substrates before application of paints and related products -- Tests for the assessment of surface cleanliness"
- Part 3: Assessment of dust on steel surfaces prepared for painting (pressure-sensitive tape method)
- Part 6: Extraction of soluble contaminants for analysis -- The Bresle method
- Part 9: Field method for the conductometric determination of water-soluble salts
- 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”
- ISO 11507: "Paints and varnishes -- Exposure of coatings to artificial weathering -- Exposure to fluorescent UV lamps and water"
- ISO 15711: "Paints and varnishes -- Determination of resistance to cathodic disbonding of coatings exposed to sea water"
- ISO 16701: Corrosion of metals and alloys — Corrosion in artificial atmosphere — Accelerated corrosion test involving exposure under controlled conditions of humidity cycling and intermittent spraying of a salt solution”
- ISO 20340: "Paints and varnishes -- Performance requirements for protective paint systems for offshore and related structures"
3- GENERAL REQUIREMENTS
The general requirements are described in Sheet No 6 of NORMDEF 0002-1 and in AEP 63.
With regard to the qualification tests, the Reference Set is based on the tests defined by AEP 63 (chapter 7); the AEP 63 tests that have not been selected or that have been replaced by other tests are specified in the sections below.
4- PRE-CONDITIONS FOR THE QUALIFICATION TESTS
· The system selected for testing is presented as conforming to the requirements listed in Sheet No. 6 of NORMDEF 0002-1.
· The architecture of the system conforms to the table below:
	System 
	Requirements

	Primer: 1 C minimum 
	150 µm

	1 stripe coat at specific areas termed “singularities” (weld beads, recessed mooring rings etc.)
	-

	Non-skid coating 2 C minimum(*)
	Thickness not measurable
(equivalent theoretical thickness ≥ 800 µm)

	1 C finishing coat for colour stability if necessary
	-


(*) 1 C minimum acceptable subject to the establishment of a Paint Manual describing in particular the complete application parameters.
· The applicable specular gloss and colour correspond to AFNOR 3605, as specified in Table 1 of Annex 2 of NORMDEF 0002-1, and they are defined in NORMDEF 0001.
5- QUALIFICATION TESTS AND CRITERIA OTHER THAN FOR BEHAVIOUR IN THE MARINE ENVIRONMENT
The conditions that must be satisfied are defined in AEP 63 with the following specific requirements, which replace or supplement the requirements of AEP 63:
· Applicability tests on steel panels of minimum dimensions 1000 X 1000 X 5 mm3 with characterization of the surface conditions;
· Test 2 in the "Performance tests" table of AEP 63 is not required;
· Test 3 in the “Performance tests” table of AEP 63 must be performed as a test of the wear resistance of the non-skid coating;
· the roughness profile of the non-skid coating is coarse (several millimetres). The friction coefficient caused by these aggregates and established in conformity with Annex B.2 of AEP 63 is as follows:
	
	Minimum value

	
	Dry
	Wet
	Oily

	Initial
	0.95
	0.90
	0.80

	After wear
	0.90
	0.85
	0.75


· Reaction to fire (STANAG 4602) : F3 desirable, F4 acceptable.
6- QUALIFICATION TESTS AND CRITERIA FOR BEHAVIOUR IN THE MARINE ENVIRONMENT
The tests to be performed conform to AEP 63, with the following specific exceptions:
· Tests Nos. 6 and 7 of the “Performance tests" table of AEP 63 are replaced by a cyclic test.
· Test 9 (Florida UV exposure) in the "Performance tests" table of AEP 63 is not required;
The conditions that must be satisfied are defined below.
6.1- Test specimens 
The specimens are made of low-alloy steel conforming to ISO 1514 and have a minimum size of 175 x 100 x 44 mm3 with the following surface preparation:
· degree of care: Sa 2½ (ISO 8501-1) 
· roughness M(G) (ISO 8503-2)
· level of cleanliness:
· soluble salts: < 3 µg/cm² (ISO 8502-6/9)
· dust: 
quantity < 2 (figure 1 of the standard) for a particle size category: ≤ 2 (table 1 of the standard)  (ISO 8502-3)
· No oils and greases
6.2- Case of specimens for testing corrosion behaviour (T1)
These specimens conform to the diagram below:




 SHAPE  \* MERGEFORMAT 



The scratch line is 1 mm wide (mill cutter-type tool)
6.3 – Finish appearance 
The colour selected for the tests is Grey/ dark blue, corresponding to identification AFNOR A605.
As a reminder, the degree of gloss is “Matt” (SG < 10 GU).
6.4- Qualification tests performed on the paint system
	No.
	Type
	Method
	Duration

	1
	Corrosion behaviour
	ISO 16701
3 specimens minimum
	25 cycles

	2
	Exposure to UV
	ISO 11507 (type 2 UVA 340 nm lamp, method A)
	150 cycles
(1 cycle = 8h = 4h CC + 4h UV)

	3
	Natural weathering
	Annex 6 NORMDEF 0002-1
	2 years


6.5- Tests and criteria for assessing performance
	No.
	Type
Tests
	To be performed before and after qualification tests No.
	Criteria before qualification tests
	Criteria after qualification tests
	Method

	A
	Propagation of corrosion around the scratch line (degree of corrosion)
	1
	n.a.
	M3 < 5 mm

	ISO 4628-8
M3 determined according to the diagram below

	B
	Propagation of corrosion around the scratch line (degree of corrosion)
	3
	n.a.
	M3 < 3 mm
	ISO 4628-8
M3 determined according to the diagram below

	C
	Pull-off test for adhesion
	1
	Minimum tensile strength: 4 MPa
No adhesive failure (> 10% of the dolly surface) of type A/B, B/C, …, except if the Tensile strength is ≥ 5 MPa
	Minimum tensile strength = 50% of the initial value
No adhesive failure (> 10% of the dolly surface) of type A/B, B/C, …, except if the Tensile strength is ≥ 5 MPa
	ISO 4624
Minimum number of dollies 3 
No finish-type failure/ Y and Y/Z

	D
	Damage:
· blistering
· rusting
· cracking/flaking
	1, 3
	No application or drying fault

	0 (S0)
0 (Ri0)
0 (S0)

	ISO 4628-1
ISO 4628-2
ISO 4628-3
ISO 4628-4/5
Outside the scratch area

	E
	Colour stability
Δ E*

	2, 3
	< 1 compared to the colour definition

	≤ 2 compared to the initial colour of the sample
	ISO 7724/1-2-3

	F
	Specular gloss (GU)

	2, 3
	SG< 10
-finishing coat only,
-complete SDP 
	So
So
	- ISO 2813
[Authoring reserved]
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	M3: Method after disbonding of the coating
Measurement after disbonding of the coating by segments:
The maximum corrosion on either side of the gouge is measured in 1 cm segments. 
The segment measuring method has been applied after disbonding of the coating using either a thermal stripper or a knife blade. This value shall be termed M3=(C’- gouge)/2, where C’ is the average of the measuring segments, and the gouge value is 1 mm 



7- PAINT IDENTIFICATION TESTS
These tests are conducted in conformity with Annex 4 of NORMDEF 0002-1.
8- TEST REPORT
Each qualification procedure must be recorded in a test report that provides:
· a summary of the results obtained;
· description of the operating details not stipulated in the standards;
· any divergences or non-conformities compared to NORMDEF 0002-2.1.
	Reference set n° 7
	Exterior decks 
Landing areas - Aircraft carriers


1- PURPOSE
This Reference Set specifies the requirements for the qualification of paint systems for protecting the landing areas of Aircraft carriers.
This reference set is based on NATO AEP 63..
2- REFERENCES
- NORMDEF 0001: "National defence colours".
- NORMDEF 0002-1: “Paint systems for military ships - Part 1: General requirements for new build"
STANAG 4602: “Fire Assessment of Materials”
- AEP 63: “Performance requirements for non-skid coating systems”
- ISO 1514: “Paints and varnishes – Standard panels for testing”
- ISO 2813: “Paints and varnishes -- Determination of specular gloss of non-metallic paint films at 20°, 60° and 85°”
- ISO 4624: "Paints and varnishes – Pull-off test for adhesion"
- ISO 4628 "Paints and varnishes - Evaluation of the degradation of coatings - Designation of the quantity and the dimension of defects, and the intensity of uniform changes in the appearance"
- Part 1: General introduction and designation system
- Part 2: Assessment of the degree of blistering
- Part 3: Assessment of the degree of rusting
- Part 4: Assessment of the degree of cracking
- Part 5: Assessment of the degree of flaking
- Part 8: Assessment of the degree of delamination and corrosion around a scribe
- ISO 7724 "Paints and varnishes – Colorimetry"
- Part 1: Principles
- Part 2: Colour measurement
- Part 3: Calculation of colour differences
- 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 »
- ISO 8502 "Preparation of steel substrates before application of paints and related products -- Tests for the assessment of surface cleanliness"
- Part 3: Assessment of dust on steel surfaces prepared for painting (pressure-sensitive tape method)
- Part 6: Extraction of soluble contaminants for analysis -- The Bresle method
- Part 9: Field method for the conductometric determination of water-soluble salts
- 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”
- ISO 11507: "Paints and varnishes -- Exposure of coatings to artificial weathering -- Exposure to fluorescent UV lamps and water"
- ISO 15711: "Paints and varnishes -- Determination of resistance to cathodic disbonding of coatings exposed to sea water"
- ISO 16701: Corrosion of metals and alloys — Corrosion in artificial atmosphere — Accelerated corrosion test involving exposure under controlled conditions of humidity cycling and intermittent spraying of a salt solution”
- ISO 20340: "Paints and varnishes -- Performance requirements for protective paint systems for offshore and related structures"
3- GENERAL REQUIREMENTS
The general requirements are described in Sheet No 7 of NORMDEF 0002-1 and in AEP 63.
With regard to the qualification tests, the Reference Set is based on the tests defined by AEP 63 (chapter 7); the AEP 63 tests that have not been selected or that have been replaced by other tests are specified in the sections below.
4- PRE-CONDITIONS FOR THE QUALIFICATION TESTS
· The system selected for testing is presented as conforming to the requirements listed in Sheet No. 7 of NORMDEF 0002-1.
· The architecture of the system conforms to the table below:
	System 
	Requirements

	Primer: 1 C minimum 
	150 µm

	1 stripe coat at specific areas termed “singularities” (weld beads, recessed mooring rings etc.)
	-

	Non-skid coating 2 C minimum(*)
	Thickness not measurable
(equivalent theoretical thickness ≥ 800 µm)

	1 C finishing coat for colour stability if necessary
	- 


(*) 1 C minimum acceptable, subject to the establishment of a Paint Manual describing in particular the complete application parameters.
· The applicable specular gloss and colour correspond to AFNOR 3605, as specified in Table 1 of Annex 2 of NORMDEF 0002-1, and they are defined in NORMDEF 0001.
5- QUALIFICATION TESTS AND CRITERIA OTHER THAN FOR BEHAVIOUR IN THE MARINE ENVIRONMENT
The conditions that must be satisfied are defined in AEP 63 with the following specific requirements, which replace or supplement the requirements of AEP 63:
· Applicability tests on steel panels of minimum dimensions 1000 X 1000 X 5 mm3 with characterization of the surface conditions;
· Two types of test to be carried out at DGA TA (Techniques Aéronautiques / Aviation Techology):
· Dynamic tests on Latécoère machine equipped with an impact table and Mirage 2000 main landing gear
· Static tests on 1000 tonne press;
· the roughness profile of the non-skid coating is coarse (several millimetres). The friction coefficient caused by these aggregates and established in conformity with Annex B.2 of AEP 63 is as follows:
	
	Minimum value

	
	Dry
	Wet
	Oily

	Initial
	0.95
	0.90
	0.80

	After wear
	0.90
	0.85
	0.75


· Reaction to fire (STANAG 4602) : F3 desirable, F4 acceptable.
6- QUALIFICATION TESTS AND CRITERIA FOR BEHAVIOUR IN THE MARINE ENVIRONMENT
The tests to be performed conform to AEP 63, with the following specific exceptions:
· Tests Nos. 6 and 7 of the “Performance tests" table of AEP 63 are replaced by a cyclic test.
· Test 9 (Florida UV exposure) in the "Performance tests" table of AEP 63 is not required;
The conditions that must be satisfied are defined below.
6.1- Test specimens 
The specimens are made of low-alloy steel conforming to ISO 1514 and have a minimum size of 175 x 100 x 44 mm3 with the following surface preparation:
· degree of care: Sa 2½ (ISO 8501-1)
· roughness M(G) (ISO 8503-2)
· level of cleanliness:
· soluble salts: < 3 µg/cm² (ISO 8502-6/9)
· dust: 
quantity < 2 (figure 1 of the standard) for a particle size category: ≤ 2 (table 1 of the standard)  (ISO 8502-3)
· No oils and greases
6.2- Case of specimens for testing corrosion behaviour (T1)
These specimens conform to the diagram below:




 SHAPE  \* MERGEFORMAT 



The scratch line is 1 mm wide (mill cutter-type tool) 
6.3 – Finish appearance 
The colour selected for the tests is Grey/ dark blue, corresponding to identification AFNOR A605.
As a reminder, the degree of gloss is “Matt” (SG < 10 GU).
6.4- Qualification tests performed on the paint system
	No.
	Type
	Method
	Duration

	1
	Corrosion behaviour
	ISO 16701
3 specimens minimum
	12 cycles

	2
	Exposure to UV
	ISO 11507 (type 2 UVA 340 nm lamp, method A)
	150 cycles
(1 cycle = 8h = 4h CC + 4h UV)


6.5- Tests and criteria for assessing performance
	No.
	Type
Tests
	To be performed before and after qualification tests No.
	Criteria before qualification tests
	Criteria after qualification tests
	Method

	A
	Propagation of corrosion around the scratch line (degree of corrosion)
	1
	n.a.
	M3 < 5 mm

	ISO 4628-8
M3 determined according to the diagram below

	B
	Pull-off test for adhesion
	1
	Minimum tensile strength: 4 MPa
No adhesive failure (> 10% of the dolly surface) of type A/B, B/C, …, except if the Tensile strength is ≥ 5 MPa
	Minimum tensile strength = 50% of the initial value
No adhesive failure (> 10% of the dolly surface) of type A/B, B/C, …, except if the Tensile strength is ≥ 5 MPa
	ISO 4624
Minimum number of dollies 3 
No finish-type failure/ Y and Y/Z

	C
	Damage:
· blistering
· rusting
· cracking/flaking
	1
	No application or drying fault

	0 (S0)
0 (Ri0)
0 (S0)

	ISO 4628-1
ISO 4628-2
ISO 4628-3
ISO 4628-4/5
Outside the scratch area


	No.
	Type
Tests
	To be performed before and after qualification tests No.
	Criteria before qualification tests
	Criteria after qualification tests
	Method

	D
	Colour stability
Δ E*

	2
	< 1 compared to the colour definition

	≤ 5 compared to the initial colour of the sample
	ISO 7724/1-2-3

	E
	Specular gloss (GU)

	2
	SG< 10
-finishing coat only,
-complete SDP
	n.a.
n.a.
	- ISO 2813
[Authoring reserved]
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	M3: Method after disbonding of the coating
Measurement after disbonding of the coating by segments:
The maximum corrosion on either side of the gouge is measured in 1 cm segments. 
The segment measuring method has been applied after disbonding of the coating using either a thermal stripper or a knife blade. This value shall be termed M3=(C’- scratch)/2, where C’ is the average of the measuring segments, and the scratch line value is 1 mm 



7- PAINT IDENTIFICATION TESTS
These tests are conducted in conformity with Annex 4 of NORMDEF 0002-1.
8- TEST REPORT
Each qualification procedure must be recorded in a test report that provides:
· a summary of the results obtained;
· description of the operating details not stipulated in the standards;
· any divergences or non-conformities compared to NORMDEF 0002-2.1.
	Reference set n° 8
	Conventional exterior decks - Submarines


1- PURPOSE
This Reference Set specifies the requirements for the qualification of paint systems for protecting the conventional exterior decks of- submarines.
It is based on AEP 63 for the requirement concerning a non-skid system.
2- REFERENCES
- NORMDEF 0001: "National defence colours".
- NORMDEF 0002-1: “Paint systems for military ships - Part 1: General requirements for new build"
STANAG 4602: “Fire Assessment of Materials”
- AEP 63: “Performance requirements for non-skid coating systems”
- ISO 1514: “Paints and varnishes – Standard panels for testing”
- ISO 2813: “Paints and varnishes -- Determination of specular gloss of non-metallic paint films at 20°, 60° and 85°”
- ISO 4624: "Paints and varnishes – Pull-off test for adhesion"
- ISO 4628 "Paints and varnishes - Evaluation of the degradation of coatings - Designation of the quantity and the dimension of defects, and the intensity of uniform changes in the appearance"
- Part 1: General introduction and designation system
- Part 2: Assessment of the degree of blistering
- Part 3: Assessment of the degree of rusting
- Part 4: Assessment of the degree of cracking
- Part 5: Assessment of the degree of flaking
- Part 8: Assessment of the degree of delamination and corrosion around a scribe
- ISO 7724 "Paints and varnishes – Colorimetry"
- Part 1: Principles
- Part 2: Colour measurement
- Part 3: Calculation of colour differences
- 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 »
- ISO 8502 "Preparation of steel substrates before application of paints and related products -- Tests for the assessment of surface cleanliness"
- Part 3: Assessment of dust on steel surfaces prepared for painting (pressure-sensitive tape method)
- Part 6: Extraction of soluble contaminants for analysis -- The Bresle method
- Part 9: Field method for the conductometric determination of water-soluble salts
- 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”
- ISO 11507: "Paints and varnishes -- Exposure of coatings to artificial weathering -- Exposure to fluorescent UV lamps and water"
- ISO 15711: "Paints and varnishes -- Determination of resistance to cathodic disbonding of coatings exposed to sea water"
- ISO 16701: Corrosion of metals and alloys — Corrosion in artificial atmosphere — Accelerated corrosion test involving exposure under controlled conditions of humidity cycling and intermittent spraying of a salt solution”
- ISO 20340: "Paints and varnishes -- Performance requirements for protective paint systems for offshore and related structures"
3- GENERAL REQUIREMENTS
The general requirements are described in Sheet No 8 of NORMDEF 0002- 60.
With regard to the qualification tests of the non-skid system, the Reference Set is based on the tests defined by AEP 63 (chapter 7); the AEP 63 tests that have not been selected or that have been replaced by other tests are specified in section 5 below.
4- PRE-CONDITIONS FOR THE QUALIFICATION TESTS
· The system selected for testing is presented as conforming to the requirements listed in Sheet No. 8 of NORMDEF 0002-1.
· The architecture of the system conforms to the table below:
	System 
	Requirements

	Smooth version 

	- Total number of coats: 3
- Minimum number of coats other than finishing coat: 2
- contractual minimum dry thickness: 340µm

	Non-skid version 
	- Total number of coats: 3
- Minimum number of coats other than finishing coat: 2
- equivalent contractual minimum dry thickness: 340µm
(Thickness not measurable)


· The applicable specular gloss and colour correspond to AFNOR 2600, as specified in Table 1 of Annex 2 of NORMDEF 0002-1, and they are defined in NORMDEF 0001.
5. QUALIFICATION TESTS AND CRITERIA OTHER THAN FOR BEHAVIOUR IN THE MARINE ENVIRONMENT
The conditions that must be satisfied are defined in AEP 63 with the following specific requirements, which replace or supplement the requirements of AEP 63:
· Tests Nos. 2, 3 and 4 in the "Performance tests" table of AEP 63 are not required;
· For the non-skid version:
· applicability tests are performed on steel panels of minimum dimensions 1000 X 1000 X 5 mm3 with characterization of the surface conditions;
· the roughness profile of the non-skid coating is fine (a few hundred microns). The friction coefficient caused by these aggregates and established in conformity with Annex B.2 of AEP 63 is as follows:
	
	Minimum value

	
	Dry
	Wet
	Oily

	Initial
	0.90
	0.85
	0.75

	After wear
	n.a.
	n.a.
	n.a.


· Reaction to fire (STANAG 4602) : F3 desirable, F4 acceptable.
6. QUALIFICATION TESTS AND CRITERIA FOR BEHAVIOUR IN THE MARINE ENVIRONMENT
These tests are only performed on the smooth version.
The conditions that must be satisfied are defined below.
6.1- Test specimens 
The specimens are made of low-alloy steel conforming to ISO 1514 and have a minimum size of 175 x 100 x 44 mm3 with the following surface preparation:
· degree of care: Sa 2½ (ISO 8501-1)
· roughness M(G) (ISO 8503-2)
· level of cleanliness:
· soluble salts: < 3 µg/cm² (ISO 8502-6/9)
· dust: 
quantity < 2 (figure 1 of the standard) for a particle size category: ≤ 2 (table 1 of the standard)  (ISO 8502-3)
· No oils and greases
6.2- Case of specimens for testing corrosion behaviour (T1)
These specimens conform to the diagram below:




 SHAPE  \* MERGEFORMAT 



The scratch line  is 0.5 mm wide for the smooth version (Erichsen or Braive Instruments-type tool with a carbide blade, depth-adjustment shims and guide template, conforming to test method D34 2027 - A.Renault).
6.3 – Finish appearance 
The colour selected for the tests is black-grey, corresponding to identification AFNOR A600.
As a reminder, the degree of gloss is:  10 < Bs ≤ 20 GU.
6.4- Qualification tests performed on the paint system
	No.
	Type
	Method
	Duration

	1
	Corrosion behaviour
	ISO 16701
3 specimens minimum
	25 cycles (weeks)

	2
	Compatibility with cathodic protection
	ISO 20340 based on ISO 15711
Method A (1)
	25 cycles (weeks)

	3
	Exposure to UV
	ISO 11507 (type 2 UVA 340 nm lamp, method A)
	150 cycles
(1 cycle = 8h = 4h CC + 4h UV)

	4
	Natural weathering
	Annex 6 NORMDEF 0002-1
	2 years


(1) It is acceptable to conduct the test in accordance with the principles of method B, using a zinc anode,.
6.5- Tests and criteria for assessing performance
	No.
	Type
Tests
	To be performed 
	Criteria before qualification tests
	Criteria after qualification tests
	Method

	A
	Propagation of corrosion around the scratch line (degree of corrosion)
	1
	n.a.
	M3 < 5 mm

	ISO 4628-8
M3 determined according to the diagram below

	B
	Propagation of corrosion around the scratch line (degree of corrosion)
	4
	n.a.
	M3 < 3 mm
	ISO 4628-8
M3 determined according to the diagram below


	No.
	Type
Tests
	To be performed 
	Criteria before qualification tests
	Criteria after qualification tests
	Method

	C
	Pull-off test for adhesion
	1
	Minimum tensile strength: 4 MPa
No adhesive failure (> 10% of the dolly surface) of type A/B, B/C, …, except if the Tensile strength is ≥ 5 MPa
	Minimum tensile strength = 50% of the initial value
No adhesive failure (> 10% of the dolly surface) of type A/B, B/C, …, except if the Tensile strength is ≥ 5 MPa
	ISO 4624
Minimum number of dollies 3 
No finish-type failure/ Y and Y/Z

	D
	Damage:
· blistering
· rusting
· cracking/flaking
	1, 4
	No application or drying fault

	0 (S0)
0 (Ri0)
0 (S0)

	ISO 4628-1
ISO 4628-2
ISO 4628-3
ISO 4628-4/5
Outside the scratch area

	E
	Resistance to cathodic disbonding
	2
	The initial diameter of the defect is 6 mm
	The defect diameter is  ≤ 20 mm
	ISO 20340
ISO 15711

	F
	Colour stability
Δ E*

	3, 4
	< 1 compared to the colour definition

	≤ 2 compared to the initial colour of the sample
	ISO 7724/1-2-3

	G
	Specular gloss (GU)

	3, 4
	(10 < SG  20)
	> 50% compared to initial value
	ISO 2813
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	M3: Method after disbonding of the coating
Measurement after disbonding of the coating by segments:
The maximum corrosion on either side of the gouge is measured in 1 cm segments. 
The segment measuring method has been applied after disbonding of the coating using either a thermal stripper or a knife blade. This value shall be termed M3=(C’- scratch)/2, where C’ is the average of the measuring segments, and the scratch line value is 0.5 mm 



7. PAINT IDENTIFICATION TESTS
These tests are conducted in conformity with Annex 4 of NORMDEF 0002-1.
8. TEST REPORT
Each qualification procedure must be recorded in a test report that provides:
· a summary of the results obtained;
· description of the operating details not stipulated in the standards;
· any divergences or non-conformities compared to NORMDEF 0002-2.1.
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