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ANALYSIS:
This document defines the requirements for the protection of surfaces by paint systems for military ships during maintenance.
It describes the principles for selecting paint systems and specifies the qualification conditions of these systems for use during maintenance operations.
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	First issue.
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MODIFICATIONS (continued):
	Issue
	Date
	Nature of the change

	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 0002-3 standard; text of the Foreword updated..
The term “Universal Maintenance Primer” is replaced in the remainder of the document by: Localized Maintenance Primer System
§ 3 Normative References: titles updated, including the titles of NORMDEF 0002-2, which is now divided into two distinct parts; addition of missing standards.
§ 6 Conditions for carrying out maintenance work - § 6.1 The different types of maintenance work: in the context of spot repair, degradation “revealing base coats of the existing system” is now also included.
§ 6.2.2 Spot repair - § 6.2.2.1 General case  inclusion of cofferdams/void spaces (“open work”), which no longer appear in § 6.2.2.2 Special case; the 2 categories of UMP have been redefined as UPM1 and UPM2, and a new definition is provided..
§ 7 Durability of ordinary maintenance systems: this section is now separate from § 6; the expected durability is specified as > 5 years.
Annex: selection and qualification of a localized maintenance primer system (UMP). Annexes 1 and 2 of Edition 01 have been merged and conformed to the wording of the main text.
Annex - § 2.2 Conditions for selecting a UMP: the number of coats and the nominal total minimum dry thicknesses have been redefined as a function of category UMP1 or 2. For topsides and superstructures, a silicone-alkyd-type finish of a certified system has been selected instead of M9.
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MODIFICATIONS (continued):
	Issue
	Date
	Nature of the change

	02
	October 2014
	Annex - § 2.2 (continued): with regard to “health, safety and environment”  introduction of conformity to the regulations in force (REAch, VOC directives etc.) and updating of the definition of CMR substance categories.
Annex - § 3 Tests and qualification criteria: this section has been entirely revised to define the full methodology of the required qualification tests, taking into account the applicable standards and the results of the upstream DGA analyses of corrosion control. The simple salt spray and continuous condensation tests have been replaced by a cyclical corrosion test with a duration of 2016 hours. The performance assessment criteria have been revised on the basis of the same analyses. Tests of compatibility with the old base coats: elimination of the “fit for maintenance” tests; compatibility tests sill conducted in accordance with the methodology proposed by AEP 60. However, a divergence exists concerning artificial hardening, for which no precise relative humidity conditions are required; the criteria have been revised and included and are globally more severe than those of AEP 60.
Annex - § 8 Paint identification tests and § 9 Test report: revised for compliance with NORMDEF 0002-2.1 Edition 02.
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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,
· a specific function (visual stealth, ergonomics, anti-fouling, non-skid, 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. factors 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 interval 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 choice of a paint system suitable for its use. Selection of the paint system 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.
· expert execution and control of the application work. This implementation phase is covered by the final part of NORMDEF 0002:
. Part 4 - Quality and acceptance of application work.
The application of paint is classified as one of the “special” procedures for which the expected performance cannot be guaranteed solely by inspection of the final product/.
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
This "Defence" Standard defines the requirements concerning the protection of surfaces by paint systems for military ships (surface vessels and submarines) during maintenance.
It describes the principles for selecting the paint systems and specifies the qualification conditions of these systems for use during maintenance operations
The Annex describes the conditions for the selection and qualification of the Localized Maintenance Primer System (UMP).
2. SCOPE
The requirements specified by this document cover the ship's critical locations as defined in NORMDEF 0002-1. They remain applicable for all of the ship's locations.
3. NORMATIVE REFERENCES
The normative references1 listed below are those that should be taken into account in the application of this document.
.
NORMDEF 0002-1 "Paint systems for military ships – Part 1: General requirements for new build"
.
NORMDEF 0002-2.1 "Paint systems for military ships – Part 2.1: Performance requirements of paint systems for protection of exterior surfaces in new construction”
.
NORMDEF 0002-2.2 "Paint systems for military ships – Part 2.2: Performance requirements of paint systems for protection of interior surfaces in new construction”
.
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 coatings”
.
NF T 30-050 "Paints and varnishes - Determination of flash point in closed cup test with stirring"
.
NF T 36-005 "Paints and varnishes. Characterization of paint products”
.
ISO 1514 “Paints and varnishes – Standard panels for testing”
.
ISO 4618 "Paints and varnishes. Terms and definitions"
.
ISO 4624 "Paints and varnishes. Pull-off test"
.
ISO 4628 "Paints and varnishes. Evaluation of the 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
- 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 12944 "Paints and varnishes. Corrosion protection of steel structures by protective paint systems"
- Part 1: General introduction
- Part 2: Classification of environments
.
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”
.
STANAG 4698 “Performance requirements for protective paint systems and their application for naval platforms”
4. Terminology, symbols and abbreviations
The definitions and abbreviations specific to the technical field of paint are given by the ISO 4618 and NF T 36-005 standards.
AEP:
Allied Engineering Publication
CMR:
Carcinogenic, Mutagenic, Reprotoxic
VOC:
Volatile Organic Compound
GRC:
Glass-Resin Composite
RH:
Relative Humidity
NATO:
North Atlantic Treaty Organization
UMP: 
(Universal Maintenance Primer) - Localized Maintenance Primer System
RAS: 
Replenishment At Sea (US: Underway Replenishment - UNREP)
REACh : 
Registration, Evaluation and Authorization of Chemicals
5. Paint system selection procedure
This procedure is identical to the procedure for paint systems for new build, which is the subject of NORMDEF 0002-1.
The performance reference documentation for the paint systems specific to maintenance is an integral part of this standard.
6. Description of the types of maintenance work 
6.1. The different types of maintenance work
The distinction is drawn between two types of maintenance work: 
· the work of completely or significantly repainting (“refurbishing”) the paint system (see point 6.2.1) for a given location. By "significant" we mean a complete repainting of the paint system (corrosion protection and finishing) for a large surface area of a zone or location concerned (several tens of square metres, 20% of the surface area, etc.).
· the ordinary maintenance work  which is subdivided into two distinct types of operation: 
. local (or “spot”) repair (see point 6.2.2) corresponding  to damage down to the substrate or revealing base coats of the existing system, typically in the order of 0.25 m²
. application of a general finishing coat (see point 6.2.3).
6.2. Description of the types of maintenance work
6.2.1. Complete or significant repainting
The paint systems used are those qualified and/or certified for new build according to NORMDEF 0002 parts 1, 2.1 and 2.2.
6.2.2. Spot repair
6.2.2.1. General case
A Localized Maintenance Primer System (UMP) is required for the following locations in all types of military ships:
· topsides and superstructures,
· exterior decks (conventional, helicopter, replenishment at sea (RAS), flight),
· internal rooms (technical, operations, living, etc.),
· interior decks,
· cofferdams/voids;
· bottoms.
The Localized Maintenance Primer System (UMP) is divided into 2 categories: 
·  UMP1, comprising all types of paint applicable only on vertical surfaces (to the exclusion of decks and bottoms);
· UMP2, comprising exclusively the I-6b Family (epoxy) or I-6a family (polyurethane) defined in the standard NF T 36-005, applicable over the entire surface.
The general requirements and the qualification test programme of the Localized Maintenance Primer System (UMP) are described in the Annex.
6.2.2.2. Special case
In the case of the under works and tanks, NBC decontamination rooms and the Reactor Coolant Compartment, spot repairs are carried out with systems qualified or certified in accordance with pint 6.2.1.
6.2.3. Application of the general finishing coat
The paints used for the application of the general finishing coat are those that are part of systems certified for new build and the location concerned.
7. Durability of local and ordinary maintenance systems
The expected durability of ordinary maintenance systems based on a Localized Maintenance Primer System (UMP) is greater than 5 years and therefore corresponds to the category M (medium) specified in ISO 12944-1.
ANNEXE 
Conditions for the selection and qualification of a localized maintenance primer system (UMP)

1 – PURPOSE
This Annex defines the general and particular requirements needed for the Localized Maintenance Primer System (UMP).
It specifies the qualification criteria and tests for the UMP associated with a type of finish.
It defines the tests to identify the paints concerned.
2 – REQUIREMENTS FOR QUALIFICATION
The process for selecting the Localized Maintenance Primer System (UMP) associated with a type of finish is the same as the process specified in point 5 of NORMDEF 0002-1.
2.1 – Documentary requirements
The documentation concerning the universal primer must be presented as shown in the model documentation specified in Annex 4 of NORMDEF 0002-1.
2.2 – Conditions for selection of a UMP
The required UMP is a product intended for the spot repair of paint systems applied in the critical and non-critical interior and exterior, locations of a ship (see § 6.2.2.1).
The UMP can be one of two categories, UMP1 or UMP2 (see § 6.2.2.1).
The expected durability is as specified in § 7.
This primer can be applied:
. on steel, GRC and aluminium alloy substrates,
. by brush, roller or spray gun, with a nominal total minimum dry thickness conforming to the table below :
	
	1 coat
	2 coats

	UMP1 (µm)
	So
	120

	UMP2 (µm)
	150
	120


Also, it can be applied by brush or spray gun to 1.5 times the nominal thickness required, without runs, on a smooth vertical surface.
It is adapted for and compatible with:
. C St3 level surface preparation (ISO 8501-1),
. the old base coats made up of the systems certified for the locations specified in point 6.2.2.1,
. recoating by a general finishing coat (see point 6.2.3). For topsides and superstructures, the finish is of “silicone alkyd” type.
With regard to “health, safety and the environment”, the substances of the product must comply with the regulations in force (REACh, VOC directives etc.) and must not be classified as CMR 1A, 1B and 2 (Regulation No. 1272/2008)..
The product must have the following characteristics:
. flash point: > 25 °C(NF T 30-050);
. VOC: as low as possible, with a long term objective of < 250 g/l,
The primer may be in one of 2 colours - red-brown or grey (in whichever colour version, the UMP must not differ in its physical and chemical properties).
Also, the primer should preferably have the following characteristics at 20 °C
- practical Pot Life After Mixing (PLAM)  > 1h30;
- print-free drying time < 8 h;
 - minimum recoat time  < 5 h.
– maximum recoat time > 5 days (if possible without limit).
3– QUALIFICATION TESTS AND CRITERIA
3.1– 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 profile: F(S) (ISO 8503-2)
· level of cleanliness:
· soluble salts: < 5 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
Two types of test specimen are made for the tests:
	Test specimen
	Primer system
	Finish

	T1 with gouge, see illustration below
	UMP:
	2C silicone alkyd from a certified system

	T2 idem T1 no gouge
	Certified system with a silicone alkyd finish



[image: image2]
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). 
3.2 – Corrosion protection tests (test specimen T1)
The specimens are subject to artificial weathering in conformity with ISO 16701 for a duration of 2016 hours, or 12 cycles.
Tests and criteria for assessing performance
	No.
	Type
Tests
	Criteria before qualification tests
	Criteria after qualification tests
	Method

	A
	Damage:
· blistering
· rusting
· cracking/flaking

	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

	B
	Propagation of corrosion around the gouge (degree of corrosion)
	n.a.
	M3 < 5 mm
	ISO 4628-8
M3 determined according to the diagram below

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



3.3 – Corrosion protection tests (test specimen T2)
These tests are performed in accordance with the methodology proposed in AEP 60 “Performance requirements for exterior topsides coatings” ANNEX 2A, as summarized below:
· Minimum number of test specimens 3
· Specimen T2 conditioning: 21 days, 23 °C and 50% relative humidity.
· Artificial hardening of specimen T2: 1 month at 50°C
· Application of the UMP
· Conditioning in lab before testing: 21 days, 23 °C and 50% relative humidity.
Assessment criteria:
· No defect during application and drying,
· Characterization after pull-off test conforming to ISO 4624
· Minimum tensile strength: 4 MPa
· No adhesive failure between T2 systems and primer, except if Tensile strength ≥ 5 MPa.
8 – PAINT IDENTIFICATION TESTS
These tests are conducted in conformity with Annex 4 of NORMDEF 0002-1.
5 – 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 0002-3.
(
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