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Foreword

This Malaysian Standard was developed by the Technical Committee on Paints and Varnishes
under the authority of the Chemical and Materials Industry Standards Committee.

Compliance with a Malaysian Standard does not of itself confer immunity from legal obligations.
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Introduction

This standard is intended to give this information in the form of a series of instructions. Itis
written for those who have some technical knowledge. It is also assumed that the user of this
standard is familiar with other relevant International Standards or equivalent, in particular
those dealing with surface preparation, as well as relevant national regulations.

Although this standard does not deal with financial and contractual questions, attention is
drawn to the fact that, because of the considerable implications of inadequate corrosion
protection, non-compliance with requirements and recommendations given in this standard
may result in serious financial consequences.
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Paint and coating system for naval vessels

1. Scope

This Malaysian Standard specifies the requirements for paint and coating system,
specifications and colour code for use on naval vessels and naval offshore stations.

1.1 The field of application is characterized by:

) The type of substrate and surface preparation;

) The type of location;

) The type of application for protective paint and coating system; and

) Although this standard only covers the paint and coating system specifications for naval
vessel and naval offshore station, it may by agreement also be applied to those cases
which are not covered by the standard.

a
b
c
d

1.2 The paint and coating system specification includes the protection against wear or
corrosive attack, and also enhances its appearance at the following locations:

a) Complete immersion (underwater area);

b) Splash zone (boot topping);

c) Upper hull (top sides) and super structures;
d) Decks;

e) Tanks and cargo spaces;

f) Interiors;

g) High heat and fire exposure areas; and

h) Other special fittings and areas.

2. Normative references

The following normative references are indispensable for the application of this standard. For
dated references, only the edition cited applies. For undated references, the latest edition of
the normative references (including any amendment) applies. See Annex A.

3. Terms and definitions

For the purposes of this standard, the following definitions apply:
3.1 coat

A continuous layer of metal material or a continuous film of paint (3.13), resulting from a single
application.

3.2 contractor

A firm that performs paint removal, surface preparation and coatings application in the industrial
market.

© STANDARDS MALAYSIA 2017 - All rights reserved 1
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3.3 corrosion

Physicochemical interaction between a metal and its environment which results in changes in
the properties of the metal and which may often lead to impairment of the function of the metal,
the environment or the technical system of which these form a part.

34 corrosion damage

Corrosion effect which is considered detrimental to the function of the metal, the environment
or the technical system of which these form a part.

3.5 corrosion stresses

The environmental factors which promote corrosion.

3.6 durability
The expected life of a protective paint system to the first major maintenance painting.
3.7 initial painting

Painting of new construction projects or complete recoating of existing facilities during major
maintenance.

3.8 lining

A protective coating on the inner surface of equipment.

3.9 maintenance painting

Periodic painting (repair/touch up of corroded areas or deteriorated paintwork) after initial
painting.

3.10 modification
Activity involving the addition and alteration of vessel structure and equipment
3.11  naval vessels

All types of sea vessel, river vessel, pontoon and barge.

3.12  naval offshore station

All outpost stations located within the area of Economic Exclusive Zone (EEZ).
3.13  new building

Vessel undergoing or completed construction.

3.14 owner

Operators of naval vessel and naval offshore station.

2 © STANDARDS MALAYSIA 2017 - All rights reserved
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3.15 paint

A pigmented coating material, in liquid or in paste or powder form, which applied to a substrate,
forms an opaque film having protective, decorative or other specific properties. This includes
primers, enamels, varnishes, emulsions, catalyzed coatings, bituminous coatings, and other
organic coatings.

3.16  protective coating system

A term which refers to the applied and cured multilayer or to the components of a system based
on non-paint type coating.

3.17  protective paint system

A term intended to include, with equal emphasis, not only the well accepted components of a
system such as surface preparation and paint materials, but also the application, inspection,
and safety functions. The normal paint and coating system consists of Primer - Undercoat -
Finishing. The requirements of the individual coats can be simply written as:

a) primer. To suit the particular surface, ensure adhesion and provide a base for subsequent
coats.

b) undercoats. To give body and thickness to the system and to provide a suitable coloured
base for the finishing.

c) finishing. To provide the necessary colour and appearance required. To resist the
environment in which it is exposed and to protect the underlying coats.

3.18 refit

Routine involving the repair/refurbishment of vessel structure and equipment where it is to be
conducted in dry dock.

3.19 substrate

The surface to which the coating material is applied or is to be applied. Specifically for naval
vessel, the substrates which are taken as a point of interest are:

a) steel, various grades are used in shipbuilding which varies in their physical properties, but
which can be taken together when considering paint coatings.

b) non-ferrous metals and galvanized steel, used for fittings, special areas and hulls.

c) other substrates, i.e. wood, chipboard, fireboard, glass reinforced plastic and insulated
surfaces.

3.20 surface preparation

Surface preparation refers to the activity of cleaning and treatment of the substrate or old coating
that will induce premature failure of the paint and coating system.

3.21  vessel activity
Describes the naval vessel activity in the following categories:
a) high activity and high steaming vessels;

b) medium activity and slow steaming vessels; and
c) low activity and slow steaming vessels.
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3.22 work

A term which refers to all activities associated with the selection of the paint coating systems,
surface preparation, paint application and inspection.

4. Protective paint and coating system

The paint chemical composition shall comply with the rules stated by International Maritime
Organization (IMO) and for the use of marine environment only.

The paint and coating scheme shall comply with the minimum requirement set out in Annex B.
4.1 Paint colour code

The colour code for the paint system will be based on the British Standard Colour, RAL Colour
Standard and manufacturer colour code. The colour requirements of the individual coats are as
follows:

a) Primer. Colour is not usually important. Therefore the use of manufacturer colour code is
considered. However if the primer consists of multiple coatings, it is to be put as a
requirement for the use of different colour range or contrast for each coating.

b) Undercoats. The use of manufacturer colour code is considered. However, the colour must
be suitable to act as a base for the outcome of the finishing colour.

c) Finishing. The colour in each location stated in Annex B must comply with British Standard
Colour and the RAL Colour Standard. However for unexposed or complete immersion area,
manufacturer colour code can be used with the prerogative of individual owners in
consultation with the respective paint manufacturers.

The preferred colour code is listed in conjunction with the associated coating as in Annex B.
Selection and acceptance of other colours for a specific purpose or specialized requirement
shall be the prerogative of individual owners in consultation with the respective paint
manufacturers.

4.2 Paint and coating systems

Selection and acceptance of paint and coating systems as well as products for a specific and
specialized application which are not listed in Annex B shall be the prerogative of individual
owners in consultation with the respective paint manufacturers.

When selecting paint and coating system for a particular project, the contractor in consultation
with the owner shall consider the following factors:

4.2.1 Coating characteristics

a) Theoretical coverage;

b) Application time;

¢) Drying time;

d) Curing time;

e) Over coating time;

f) Recoating time;

g) Compatibility of the maintenance on paint and coating system; shall be compatible with the
initial/new construction paint and coating system. Paint and coating system compatibility
shall be tested using patch test methods described in ASTM D5064

4 © STANDARDS MALAYSIA 2017 - All rights reserved
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4.2.2 Material substrate.
4.2.3 Basic function of paint and coating on substrate.

4.2.4 Accessibility (time or space) and availability of appropriate equipment for
satisfactory surface preparation and application.

4.2.5 Environmental factors (refer to ISO 12944-2:1998); and
4.2.6 Design life/durability

The level of coating failure before the first major maintenance painting shall be agreed by the
interested parties and shall be assessed in accordance with ISO 4628-1 and ISO 4628-5, unless
otherwise agreed between the interested parties. The durability of paint and coating is 3 to 5
years.

The durability range is not a “guarantee time”. Durability is technical consideration that can help
the owner (need to be consistent) to set up a maintenance program. A guarantee time is a
consideration that is legal subject of clauses in the administrative part of the contract. The
guarantee time is usually shorter than the durability range. There are no rules that link the two
periods of time.

4.3 Shop primer coating

4.3.1 If shop primer (for temporary protection in new construction and refit) is applied, then
it must be 100% full blasted to the requirement stated in Clause 5 prior to the application of
the full paint system.

4.3.2 For secondary surface preparation on primed surface; all zinc salt formulations shall
be removed by sweep blasting or sanding down. All other possible contaminants shall be
sanded down and solvent cleaned before subsequent coating.

4.3.3 For damaged surface, unprimed welding joints and rusty areas, spot blast to Sa 2 72
followed by surface tolerant epoxy coating, upon owner approval.

5. Surface Preparation
5.1 General

5.1.1  For optimum paint and coating performance surfaces to be painted or coated shall be
completely dry and free from burrs, weld spatter, flux, rust, loose scale, dirt, grease, oil and other
foreign matter before paint is applied.

5.1.2 If the surface has been exposed to a pollutant e.g. salt-laden atmosphere, it shall be
tested for presence of contaminants with procedures described in ISO 8502-6 and NACE 6G186
and removed in accordance with appropriate procedures such as that described in NACE
6G 186, Health, Safety and Environment (HSE) or any recognized standard prior to blasting or
power tool cleaning.

5.1.3 Cleaning of surfaces shall, as a general rule, be done by dry blast cleaning (hereafter

referred to as blast cleaning) as outlined in ISO 8504-2. The surface profile and the anchor
pattern shall be in accordance with the requirements in this standard.
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5.1.4 Fabrication should be completed before surface preparation begins. However, surface
preparation and application of the base layers of the specified paint and coating system before
assembly is allowed.

5.1.5 Prefabrication primers are allowed. However, after assembly these primers shall be
removed by blasting and the surface shall be blasted to the initial specified surface cleanliness
unless otherwise agreed with the owner.

5.1.6 Carbon steel cleaning tools shall not be used on stainless steel surfaces.

5.1.7 Surface preparation shall be subjected to inspection before the prime coat is applied to
ensure all traces of dust and foreign matter have been removed by brushing, blowing with dry
clean compressed air or vacuum cleaning.

5.1.8 Other surface preparation methods can be used subject to the owner approval and paint
manufacturer acceptance.

5.2 Cleaning and treatment

5.2.1 Prior to the blast cleaning and/or prior to any painting operation, the surface shall be
free of any contamination and any excessive rust scale shall be removed by impact cleaning
tools or high pressure water jetting.

5.2.2 Alledges shall be ground to a minimum radius of 2mm; flame cut areas and weld spatter
shall be ground flush. In any deviation, the owner shall be informed and corrective action shall
be taken prior to the final surface preparation.

5.2.3 All bolt holes shall be solvent cleaned prior to the commencement of blast cleaning.
Solvent cleaning shall be carried out in accordance with SSPC-SP1.

5.2.4 When detergent, degreasers or chemical solutions is used, it shall be followed by
adequate rinsing using fresh and clean potable water or pressure water/steam wash. The
effluent discharge from the cleaning process shall comply with Environmental Quality (Industrial
Effluent) Regulations 2009.

5.2.5 Toensure proper cleaning activities, the following procedures but not necessarily limited
must be conducted:

a) Surface shall be dry before application of cleaner;
b) Apply cleaner from below upwards;

c) Work systematically on all parts;

d) Let cleaner react with contaminants (1 — 5 min);
e) Wash down from below upwards; and

f) Rinse from above down.

5.2.6 Maintenance coating should start with a steam/detergent cleaning to remove dirt,
grease and/or salt deposits. In the specific case of uncoated stainless steel components,
water/steam cleaning shall be using water with a temperature of <50°C and low chloride content
[maximum chloride content 30 ppm].

5.2.7 All welded areas and appurtenances shall be given special attention for removal of
welding flux in crevices. Welding spatter, slivers, laminations and underlying mill scale not
removed during fabrication and exposed before and during blast cleaning operations shall be
removed by the best mechanical means and the edges smoothed or rendered flush.
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5.2.8 Before abrasive blast cleaning all equipment which could be damaged by blast, dust or
particulate matter shall be suitably protected by masking, wrapping, taping or other means to
prevent damage. Where required the degree of contamination shall be assessed in accordance
with procedures described in ISO 8502-3. This equipment shall include but not necessarily
limited to the following:

a) bearings; 0) kit lockers of bright aluminium;

b) control panels; p) ladder rungs;

c) control valves; q) lubrication points (i.e. grease nipples);
d) conduit; r) plastic lining and plastic faced
e) instrument dials; bulkheads and partition to showers;

f) expansion joint bellows; s) chromium plated fittings;

g) machined surfaces; t) shock and vibration Mountings;

h) shafts; u) tumbler bolts and hatch clips (brass);
i) push buttons; v) brass fittings;

i) tags; w) stainless steel fittings; and

k) screws x) cabling

[) exposed moving parts;

m) galley bright metal canopies, lining and
exhaust trucking;

n) galvanised fittings;

5.2.9 Proper and adequate blocking or enclosure of the work area by canvas or tarpaulin or
suitable material shall be constructed and accepted by the owner in order to avoid damage to
other areas or equipment. This enclosure shall be constructed such as to contain any waste
produced from surface preparation activity from spreading and maintained in acceptable and
satisfactory manner. Any necessary equipment i.e. exhaust fan, air cooler, lighting for night
work and other related HSE requirement shall be installed within this enclosure.

5.2.10 Halides-free materials should be used for the treatment for stainless steels. Particular
care shall be taken to dry areas, which are not self-draining, so that water collected is removed
and not allowed to evaporate leaving salt deposits on the surface.

5.2.11 Detergents with a pH 9 shall not be used on aluminium substrate. Only chemicals and
detergents with pH 4 to 8 are allowed on aluminium substrate.

5.3 Surface preparation for ferrous metal
5.3.1 Blast cleaning

Blast cleaning and required visual standard shall be carried out in accordance with ISO 8504-
1 and ISO 8501-2 or equivalent. The minimum requirement for successful coating application
shall be Sa 2 2 at the time of coating, unless specified by paint manufacturer.

The blast cleaning of stainless steel shall be carried out by sweep blasting using a fine abrasive
which does not contain iron (e.g. garnet, aluminium oxide, and aluminium silicates), glass pearls
or stainless steel shots. To reduce the risk of unacceptably damaging the substrate while sweep
blasting stainless steel or hot-dipped galvanized surface, it is recommended that a reduced
nozzle pressure be used in combination with a small size abrasive.

Blast cleaning shall not be done close to painting works or wet coated surfaces to prevent dust
and abrasive contamination. Environmental restrictions shall be observed. Rough grit blasting
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will be allowed during the night providing that the surface is subsequently blasted under light
conditions more than 500 lux.

Blast cleaned steel surfaces shall not be touched by bare hand to avoid surface contamination.

If the surface being cleaned lies adjacent to a coated surface, which is not to be repaired, the
blast cleaning shall overlap the coated surface by at least 50mm. The edges of the existing
paint system shall be feathered. The remainder of the existing coated surface shall be properly
protected with shields or screens to prevent any over blast damage.

The surface profile and the anchor pattern for carbon steel and low alloy steels to be coated
with liquid organic coatings shall be in accordance with the product specification from the paint
manufacturer.

Blast cleaning shall not be carried out when the temperature of the surfaces to be blasted is
less than 3 °C above dew point and when the relative humidity of the air is greater than 85 %.
For dew point determination refer to procedure described in ASTM E337.

Maximum speed and most effective cleaning are obtained by systematic even blasting. Work
should be blocked out in 30 cm? and each square blasted evenly until complete.
Any blast cleaned steelworks on which rust develops shall be re-blasted.

At rough and pitted areas, pressure water/steam wash with fresh water shall be performed after
the initial abrasive blasting to remove the residual salts. Should instant “rust-back” or black-
spotting occur, the pressure wash shall be repeated.

No acid washes, cleaning solvents or other chemical treatments shall be used on metal surfaces
after they have been (dry) blast cleaned. This restriction includes inhibitive washes intended to
prevent rusting.

5.3.1.1 New construction and modifications

The surfaces of carbon and low alloy steelwork for new construction and modifications to
existing installations shall be blast-cleaned to the visual standard of Sa 2 2 in accordance with
ISO 8501-1 at the time of coating. In addition to the requirements of this standard, blast cleaned
carbon steel surfaces shall be free of mill scale. Particular attention shall be given to shop
blasted steel work (i.e. blast cleaning using wheel blast machines).

The surface preparation for touch-up painting of welds (including field welds); corroded,
chemical polluted or damaged areas shall be by blast cleaning (e.g. vacuum blasting).
Abrading is acceptable for repair of damaged coating or areas other than described above.

5.3.1.2 Maintenance

Maintenance painting should be organised and carried out in accordance with the guidelines
in this standard. Surface preparation requirements for maintenance painting are specified in
sub-clause 4.2. To carry out proper maintenance, all parts of a facility should be made
accessible for maintenance painting operations in consultation with the owner. This should
include the removal of insulation, U-bolts, and the lifting of piping from supports.

5.3.2 Blast cleaning equipment
5.3.2.1 The compressed air supply used for blast cleaning shall be free from water and oil. A
test in accordance with ASTM D4285 shall be conducted to determine the presence of oll

and/or water in compressed air used.
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5.3.2.2 Adequate separators and traps shall be provided, installed in the coolest part of the
system. They shall be emptied regularly to prevent carryover of water and/or oil. Accumulation
of oil and moisture shall be removed from the air receiver by regular purging.

5.3.2.3 Air compressor shall not be allowed to deliver air at a temperature above 110 °C.

5.3.2.4 Abrasive blast cleaning equipment shall be an intrinsically safe construction and
equipped with a remote shut-off valve triggered by the release of a dead man’s handle at the
blasting nozzle.

5.3.2.5 Where air-operated equipment is used, the operator’s hood or head gear shall be
ventilated by clean, cool air served through a regulator filter, to prevent blast cleaning residues
from being inhaled.

5.3.3 Blasting abrasives
5.3.3.1 International standards and characteristics of abrasives

Blasting abrasives for use in blast cleaning carbon steels and low alloy steels are specified in
ISO 8504-2. Recommended blasting abrasives are as follows but not limited to:

a) chilled iron grit or shot;

b) steel and malleable iron grit or shot;
¢) natural mineral abrasives; and

d) non-metallic abrasives

Where used abrasives which are specified as scheduled wastes are generated, the wastes
shall be collected and disposed of at prescribed premises as per the requirement of the
Environmental Quality (Scheduled Wastes) Regulations 2005.

Sand or other materials producing silica dust shall not be used due to HSE hazards.

All metallic blast cleaning abrasives shall meet the requirements of ISO 11124 (series) and be
tested in accordance with test methods specified in ISO 11125 (series).

All non-metallic blast cleaning abrasives shall meet the requirements of ISO 11126 (series)
and be tested in accordance with test methods specified in ISO 11127 (series).

Metallic abrasives shall be sealed in hermetic packaging. Any product delivered in defective
packaging shall be rejected. Products shall be handled and stored as per manufacturer’s
recommendation.

The blast profile and angular anchor pattern shall be that recommended by the paint
manufacturer and agreed by the owner.

Roughness or anchor pattern measurement shall be carried out in accordance with procedures
approved by the owner. Where anchor patterns are not specified in the paint manufacturer’s
technical data sheet, Annex C will be used as a guide for determining the anchor pattern.

Abrasives for use in blast cleaning steels shall be in accordance with Tables 1 and 2.

The abrasives shall be free from oil, grease, moisture while re-used abrasive shall be clean,
sharp and free from contaminants and re-qualified to SSPC-AB1 requirements.

© STANDARDS MALAYSIA 2017 - All rights reserved 9
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5.3.3.2 Selection of abrasives

There is a wide variation in performance between the products within a given generic class of
abrasives. Surface anchor profile is directly proportional to the abrasive particle size (the larger
the abrasive particle size, the deeper the profile). Cleaning rate is inversely proportional to the
abrasive particle size (the larger the abrasive particle size, the slower the cleaning rate). A
balanced mixture of particle sizes will produce the optimum level of cleanliness, cleaning rate
and surface profile.

Pre-qualification of the blast cleaning abrasives shall be conducted subject to acceptance and
approval by the owner prior to their use. The pre-qualification test shall be carried out in
accordance with a set of procedures covering field trails and laboratory testing to determine
their physical and chemical properties, efficiency and effectiveness that can support the
economics for their usage.

The abrasive shall be free from oil, grease, moisture, chloride contamination etc. Each batch
of abrasive should be tested to validate that it meets the requirements as specified in the ISO

11126 (series).

The conductivity of abrasives to be used on carbon steels shall be less than 150 uS/cm. The
salt contamination of abrasives shall be less than 30 mg/m2.

Table 1. Commonly used non-metallic (N) blast-cleaning abrasives for steel substrate
preparation

Type Abbreviation Initial Comparator @
particle
shape
Natural Garnet (GA) N/GA Grit — Grit — angular,
Silica sand (SlI) N/SI angular, irregular
Olivine sand (OL) N/OL irregular
Staurolite (ST) N/ST Short —
round/
Grit — Short - round
angular,
irregular
Synthetic Iron furnace | (Calcium N/FE
slag (FE) silicate slags)
Copper N/CU
refinery slag
(CU) (Ferrous Grit
Nickel silicate slags) N/NI angular Grit — angular,
refinery slag . ’ irregular
(NI) irregular
Coal (Aluminium N/CS
furnace slag | silicate slags)
(CS)
Fused aluminium oxide (FA) N/FA

NOTE. Staurolite is designated S/G in this table as the particle shape is between S and G and is sub-
angular, i.e. the edges and corners of the particles are rounded but the irregular grain shape is maintained.

@ Comparator to be used when assessing the resultant surface profile. The method for evaluating surface profile by
comparator is described in ISO 85-3-2.

10
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Table 2. Commonly used metallic (M) blast-cleaning abrasives for steel substrate
preparation

Type Abbreviation Initial particle Comparator
shape
Metallic Cast iron Chilled M/ClI Grit — angular, Grit — angular,
(M) blast- (C) irregular irregular
cleaning Cast steel High-carbon M/HCS Short — round/ Short — round 2
abrasives (HCS) Grit — angular,
irregular
Low-Carbon M/LCS Short — round Short — round
(LCS)
Cut steel - M/CW Cylindrical —
wire (CW) sharp-edged Short —round ®

@ Comparator to be used when assessing the resultant surface profile. The method for evaluating surface profile by
comparator is described in ISO 85-3-2.

b Certain types of abrasive rapidly change their shape when used. As soon as this happens the appearance of the profile
changes and becomes more similar so that of the “shot” comparator

5.3.4 Grades of surface finish

The recognized surface finishes are summarized in Table 3.

Table 3. Surface finish grades

1. Abrasive blast cleaning SSPC 1ISO 8501-1 NACE Remarks
1ISO 8501-2
White metal blast cleaning SP5 Sa 3 No.1
Near white metal cleaning SP10 Sa 2. No. 2
Commercial blast cleaning SP6 Sa?2 No. 3
Brush-off blast cleaning SP7 Sa i No. 4
2. Tool cleaning
Power-tool cleaning (to SP11 - -
bare metal)
Power-tool cleaning SP3 St3 -
Hand-tool cleaning SP2 St2 -
3. Solvent cleaning
Solvent cleaning SP1 - -
4. High and ultrahigh (ISO 8501-4)
pressure water jetting
Water jet cleaning SP12 No. 5
Wet abrasive blasting TR2 6G198 WJ1-WJ4

5.3.5 Alternative methods of surface cleaning

5.3.5.1 General

Alternative surface cleaning shall be conducted upon written approval of the owner. The
recognized surface finishes are summarized in Table 3.
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Alternative methods of surface cleaning may require alternative primers such as surface
tolerant primers and in accordance with paint manufacturers’ recommendations. Alternative
primers need the approval of the owner.

5.3.5.2 Wet abrasive blasting

Wet abrasive blast cleaning techniques might be used to avoid dust or in cases where fire
and/or explosion risk are present. The cleaned surface should be washed off immediately after
blast cleaning using fresh water. Corrosion inhibitors should only be used after written approval
of the owner. In general, corrosion inhibitor in the water may require that special waste
disposal procedures have to be taken to comply with local environmental regulations. Disposal
of corrosion inhibitor into the sea should not be allowed. The usage of the corrosion inhibitors
shall be agreed among the contractors, paint manufacturers and owner.

The cleaned surface shall be dry at the time of painting. Particular care shall be taken to dry
areas, which are not self-draining, so that water collected is removed.

5.3.5.3 Water jetting

High-pressure and ultrahigh-pressure water jetting may be used, if the abrasive blasting is not
permitted for certain areas where dusting and over-blasting may damage process equipment.
It is normally used for maintenance painting. Water jetting is a hazardous operation and
requires the use of well-trained, experienced operators.

Where black spots occur in pits or other surface defects, the surface shall be cleaned again at
higher pressure to remove the residual salts.

Only after written approval of the owner, a suitable corrosion inhibitor such as mass fraction
0.3 % sodium nitrite with mass fraction 1.2 % ammonium phosphate may be used to prevent
flash rusting. Chromate inhibitors shall not be used. However, the paint manufacturer shall
approve the use of an inhibitor or the removal of residues of the inhibitor before painting.

The cleaned surface shall be thoroughly dry at the time of painting. Particular care shall be
taken to dry areas, which are not self-draining, so that water collected is removed.

All chemicals used shall comply with the relevant regulations.
5.3.5.4 Centrifugal abrasive blasting

A portable blasting machine may be used to prepare steel decks and tank floors using
recyclable steel abrasives.

5.3.5.5 Vaccum blasting

Vacuum blasting may be used in the areas where open abrasive blasting is not permitted or
desirable for spot repair of damaged or corroded areas.

5.3.5.6 Power-tool cleaning

Power-tool cleaning should be confined to minor areas and preferable to bare metal. Unless
otherwise specified it shall be done as outlined in ISO 8504-3.

When power-tool cleaning to bare metal is not feasible, the surface cleanliness shall at
minimum meet the visual standard in accordance with ISO 8501-2 at the time of coating. Care
shall be taken to ensure that the steel surface does not become polished after power-tool
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cleaning. Hand-tool cleaning is permitted prior to power-tool cleaning. If the surface being
prepared lies adjacent to a coated surface, the power-tool cleaning shall overlap the coated
surface by at least 25 mm and the coated surface shall be feathered.

5.4 Surface preparation for non-ferrous metal and non-metal

If stainless steel, galvanized or non-ferrous metal surfaces are to be painted with liquid (organic)
coating materials; blast cleaning of these surfaces shall be carried out by smooth sweep
blasting, using a small size non-iron containing abrasive (e.g. aluminium oxide). On galvanized
surfaces, the zinc layer shall not be damaged and no defects such as break through or crisping
of the zinc layer shall be allowed. A smooth uniform surface roughness shall be in accordance
with the agreement with the paint manufacturer.

Abrading with sandpaper or light grinding with a suitable (flexible) disc may be used for surface
preparation if sweep blasting is not practical.

For painting of aluminium or galvanized components, white zinc or aluminium corrosion products
and/or rust present shall be removed.

For carbon steel, low alloy steels and stainless steels to be coated with thermally sprayed
aluminium (TSA), the surface profile shall be as per recommended by vendor or manufacturer.

For quality assurance and control requirements refer to ISO 12944-7.
5.4.1 Aluminium

5.4.1.1 Solvent cleaning, steam cleaning and recognised chemical pre-treatments are
acceptable methods of surface preparations. Generally, the application of etch primer is
recommended before painting.

5.4.1.2 Old paints are to be removed by application of paint remover and scraping off with
wooden scrapers. Chipping hammers, mechanical means and steel scrappers MUST NOT BE
USED. After the use of paint remover and scraping is completed, the surface is to be washed
with fresh clean water, dried thoroughly, and wiped over with spirit to degrease the surface.

5.4.2 Zinc
5.4.2.1 Solvent cleaning to remove surface contaminants is necessary before painting newly

galvanised surfaces. A pre-treatment with an etch primer or a zinc dust-based primer is also
recommended.

5.4.2.2 Galvanised steel which has been treated with a proprietary passivating treatment
immediately after galvanising must be allowed to weather for several months before pre-
treatment with etch or zinc dust-based primer. An alternative method is to abrade the surface
to remove the surface treatment.

5.4.3 Copper and lead

Solvent cleaning and abrasion by hand or very careful blast cleaning (using low pressure and
non-metallic abrasives) are satisfactory methods of preparing the surface.
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5.4.4 Other non-ferrous metals

Solvent cleaning and an application of an etch primer is recommended.

5.4.5 Glass reinforced plastic (GRP)

5.4.5.1 Qil, grease and dirt must be cleaned off with soap and water. Defective paint is then to
be removed by light scraping, and surfaces to be repainted are to be abraded with emery cloth
if using a portable sanding machine. Metallic scrapers MUST NOT BE USED.

5.4.5.2 The only material recommended for removing paint from GRP surfaces is paint
remover. The paint remover shall be applied only to the painted surfaces. Great care is to be
taken to ensure that the paint remover is not applied to bare GRP surfaces. Hydro blasting
method can also be considered.

5.4.6 Wood

5.4.6.1 Paint and varnish can be removed by using either paint remover, light scrapers or blow
lamps, wash down with fresh water taking care not to use excessive water. Lightly sandpaper,
wipe clean of all dust and then preserve.

6. Application

6.1 Pre-application procedure
6.1.1 Materials storage and handling

6.1.1.1 Storing, thinning, mixing and handling of paint materials shall be in accordance with
the manufacturer's recommendation. All paint materials and solvents shall be stored in the
closed original container bearing the manufacturer’'s label until required for use. Each
container must have full identification, information including manufacturer's name, product
identification, batch number, colour, capacity, manufacturing and expiring date.

6.1.1.2 Hazardous chemicals shall be classified, packaged and labelled appropriately in
compliance with the Occupational Safety and Health (Classification, Labelling and Safety Data
Sheet of Hazardous Chemicals) Regulations 2013.

6.1.1.3 All related safety aspects to the use of paints and associated thinners shall comply
with manufacturer’s requirement namely material safety data sheet (MSDS).

6.1.1.4 The manufacturer's recommended pot-life and induction time (if any) requirements
shall be followed. Mixing of different brands for a system shall not be permitted unless
respective manufacturer’s and owner’s consent is sought.

6.1.1.5 Paint shall be applied to dry, clean, prepared surface under conditions recommended
in the manufacturer’s product data sheet.

6.1.2 Material Mixing and Thinning
6.1.2.1 All materials shall be mixed by solvent proof and spark free mechanical agitator for a
sufficient time in order for proper stirring/mixing of paint to ensure uniformity. Tools other than

mechanical agitator shall not be used whatsoever to avoid incomplete mixing and
contamination.
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6.1.2.2 Continuous agitation type spray pots shall be used when applying heavily metal-
pigmented paint such as zinc or aluminium loaded paint to avoid sedimentation.

6.1.2.3 Thinner shall not be added to primer or paints unless necessary for proper application
according to manufacturer's recommendation. The type of thinner used must comply with the
manufacturer’s recommendation.

6.2 Application conditions

Unless otherwise recommended by manufacturer and accepted by the owner, paints shall not
be applied when:

a) The surface temperature is less than 3 °C above dew point;

b) The surface temperature is below 5 °C as it could adversely affect the curing of paints;

¢) The relative humidity is more than 85 %, except for inorganic zinc ethyl silicate up to 90 %;

d) The metal surface temperature is higher than that recommended by paint manufacturer for
application;

e) Surface preparation has not been completed or oil, grease and dust are present on the
substrate to be painted;

f) Poor weather conditions for painting exist or are expected within two hours of application
such as blowing sand or rain; and

g) Where the lighting is less than 500 lux.

6.3 Relevant impurities
6.3.1 General requirements

6.3.1.1 Coatings shall be uniformly applied without runs, sags, solvent blisters, dry spray or
other blemishes. All blemishes and other irregularities shall be repaired or completely removed
and recoated. Special attention shall be paid to crevices, corners, edges, weld lines, bolt heads,
nuts and small brackets and apply the specified minimum dry film thickness by brush application
if spray is inaccessible to cover all areas.

6.3.1.2 Edges of existing coating shall be feathered towards the substrate prior to cover-coating
to ensure good adhesion.

6.3.1.3 Surface which is inaccessible after assembly, including the surface of lap joint flanges,
nozzle necks, lap joint stub ends, lap rings, bolt holds and some welded joints, shall receive the
complete painting system before being assembled. Contact surface of bolted connections at
minimum are to be primed.

6.3.1.4 Primers should not be over coated with the second coat paint until the specified
minimum over-coating time is achieved. Surface preparation is required if the over-coating time
is exceeded. Contact the paint manufacturer for the type and surface preparation required.

6.3.1.5 Intercoat contamination shall be minimized by maintaining proper cleanliness and by
applying the intermediate and finish coats within the over-coating time recommended by the
manufacturer. If contaminants are present, they shall be removed before applying subsequent
coats.

6.3.1.6 Contrasting colour shall be used for each coat of paint so as to ensure different coats
are applied to meet the required dry film thickness.

6.3.1.7 Each coat shall be applied with acceptance limits of dry film thickness (dft) as specified.

It must be ensured that solvent retention in any of the coats, caused by the application of
excessive coating thickness is avoided.
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6.3.1.8 On structural steel areas subject to be assembled by high tension bolts, contact surface
shall be primed only with organic zinc silicate. Intermediate and final coat shall not be applied.

6.3.2 Spray application
Paints shall be applied by air spray or airless spray.

6.3.2.1 Hose and containers shall be thoroughly cleaned before addition of new materials. The
spray gun shall be held no closer than 300mm or more than 600mm from the surface to be
coated. During application the spray gun shall always be held at a right angle to the substrate
(90 ° to the substrate). Each pass shall overlap the previous one by 50 %.

6.3.2.2 In order to achieve a uniform application when applying large surface areas, application
shall be made in two directions so that the passes are at right angles to each other i.e. cross
spray at 50 % over lapping. Pressures and spray fan shall be adjusted so that the optimum
spray pattern is obtained for the surface being coated.

6.3.2.3 Cover is to be kept on opened container of paints when not in use.
6.3.3 Brush application

6.3.3.1 Application with brush is acceptable under the following conditions subject to the owner
approval.

a) When areas cannot be properly coated by spray for any reason;

b) When spray application is difficult due to accessibility;

c) Above water line when it is considered that loss of paint under prevailing conditions is
excessive e.g. windy and progress of work has to be maintained and personnel in or near
the work site or requirement property, may be affected by spray particles;

d) For touch-up or repair of localized damaged paint or areas of incorrectly applied paint;

e) For painting of stripe coat e.g. when applying the initial coat of paint to corners, edges,
crevices, holes, weld or other irregular surface prior to spray application;

f)  When the substrate material to be applied is suitable for brush application; and

g) The number of coats shall be adjusted to the wet and dry film thickness to match.

6.3.3.2 Paint brushes used shall be of a style and quality that will permit appropriate application
of the material being applied.

6.3.3.3 Material applied by brush shall be reasonably uniform in thickness, without any
apparent surface defect such as brush marks, runs, sags, or curtains.

6.3.4 Roller application

Roller application shall only be used with approval from the owner.
6.3.4.1 Roller application may be used only when:

a) Spraying is not feasible; and;

b) Paint application by roller method is acceptable to paint manufacturer and is in accordance
with the application data.

16 © STANDARDS MALAYSIA 2017 - All rights reserved



MS 2628:2017

6.4 Repairs and touch up painting
6.4.1 General requirements

6.4.1.1 Before application of any subsequent coat of material, all damages from previous
coats shall be repaired in accordance with manufacturer's recommendation. All loose paint
shall be removed to a firm edge. All surface irregularities and contaminants shall be removed.
Hard, glossy surface may require abrading to obtain a suitable surface for painting.

6.4.1.2 If the surface being prepared lies adjacent to a sound coated surface which is not to
be repaired, the surface preparation shall overlap the coated surface by at least 25 mm. The
remainder of existing coated surface shall be properly protected with shields or screens to
prevent any possible damage to the coating.

6.4.1.3 Inorganic zinc primer shall not overlap adjacent intermediate and finish coats. Areas
with inadequate coating thickness shall be thoroughly cleaned and if necessary, abraded, and
additional compatible coats applied until they meet the specification. These additional coats
shall blend in with the final coating on adjoining areas.

6.4.2 Damaged coating not exposing substrate surface

Surface to be over coated which has been contaminated or damaged shall be cleaned by
solvent cleaning/degreasing and/or lightly brush blasted to ensure that the surface is free from
contaminants. Contaminants shall be removed by dry compressed air and wiped by hand with
clean, dry rags. The coating around the damaged area shall be chamfered by sanding to
ensure continuity of the patch coating. The full paint coating system shall then be reapplied
strictly in accordance with this specification.

6.4.3 Damaged coating not exposing substrate surface

6.4.3.1 The damaged area shall be cleaned to the original or maintenance painting system
specified for that item and the full paint coating system reapplied in accordance with the
application data.

6.4.3.2 The cleaning shall carry over onto tightly adhering surrounding coating for not less
than 25 mm all around and the edges shall be chamfered by sanding to ensure continuity of
the patch coating.

6.4.4 Repair of fully cured epoxy coating

In case of repairing damage on fully cured epoxy coatings and aged epoxy coating, the coating
work shall only be carried out after the surface has been suitably abraded to provide an
adequate anchor for the coating to be applied. The repair coating shall be compatible with the
existing coating. A test for compatibility is described in ASTM D 5064.

6.4.5 Inadequate coating thickness

Areas with inadequate coating thickness shall be thoroughly cleaned and if necessary abraded
and additional coats applied shall blend in with the final coating on adjoining areas.
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6.4.6 Handling and shipping of coated items

Coated items shall be carefully handled to avoid damage to coated surface. No handling shall
be performed before the paint and coating system is cured to an acceptable level. Packing,
handling and storage facilities shall be non-metallic type.

7. Quality assurance (QA)

71 The key quality objective of application of protective coatings and linings is to ensure
that all related activities, as a minimum, meet the relevant requirements from clients, industry
standards, health, safety and environment, and local and national regulations. The
implementation of the objective should follow the MS ISO 9001.

7.2 The operational techniques and activities that are used to fulfil quality requirements of
application of protective coatings and linings can be achieved through establishment of a
quality assurance system. The quality assurance system may include but not necessarily
limited to the following:

a) Analysis or estimation of corrosivity of environment;
) Basic design criteria for corrosion protection purposes;
) Selection of durability of paint system;
) Selection of protective paint system;
) Health, safety and environment protection;
f) Execution and supervision of paint work; and
g) Final documentation related to the above activities

b
c
d
e

Annex D provides the example of a sample typical inspection and test plan for painting
application.

8. Resource Requirements

8.1 Painting contractor

8.1.1 Painting contractors shall have the organization structure, qualified personnel,
procedures, knowledge and capability to produce surface preparation and coating application
of the requirements.

8.1.2 Unless otherwise agreed, the contractors shall provide the client with extract of all
execution and supervision standards given in his quality manual that are relevant to the
specifications.

8.1.3 The procedure for evaluating qualifications of painting contractors are described in
SSPC-QP1.

8.1.4 Functional areas to be evaluated shall include the following:
8.1.4.1 Management procedures:
a) Company policy;

b) Organization and personnel; and
¢) Administrative and management procedures.
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8.1.4.2 Technical capabilities:

a) Personnel qualifications;
b) Technical resources;
c) Procedures; and

d) Equipment, facilities and experience.

8.1.4.3 Quality control:

a) Personnel qualifications; and
b) Inspection procedure and record-keeping systems.

8.1.4.4 Safety:

a) Safety procedure and record-keeping systems; and
b) Resource materials

8.2 Painting inspector
8.2.1 AQualifications/experience

8.2.1.1 All painting activities shall be carried out by competent personnel demonstrating ability
to execute works meeting the requirements of this standard. The painting inspector is
recommended to be certified under either one of the following certification institutes, or
equivalent.

a) Institute of Materials Malaysia (IMM), Paint Inspector Level Il; or

b) Other reputable Institutes e.g. the Society for Protective Coatings (SSPC), the British Gas
Approved Scheme (BGAS), NACE International Level Il, FROSIO, Institute of Corrosion
(ICorr)

8.2.1.2 He shall have at least one year work experience in painting, and good working
knowledge on all aspects of painting, procedures, specifications, surface preparation, paint
application and inspection. He shall be able to use the inspection tools and test equipment
which is associated with the works.

8.2.2 Responsibilities

8.2.2.1 The painting inspector shall be responsible for ensuring that the quality of all aspects
of a painting programme is correct and according to this specification.

8.2.2.2 The inspector’s duty is to ensure that the requirements of the coating specification are
met based on ASTM D3276 or SSPC QP 1.

8.2.2.3 The inspector’s function is to enforce the specifications without exception even if he
deems them to be inadequate and to consult the owner's QA/QC engineer of any deviations.

8.2.2.4 Besides specification enforcement, the painting inspector shall be responsible for
witnessing, verifying, and documenting the work at various inspection points:

a) Pre-surface preparation inspection;

b) Measurement of environmental conditions;

c) Evaluation of compressor (air cleanliness) and surface preparation equipment;
d) Determination of surface preparation cleanliness and profile;

e) Inspection of application equipment;
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f) Witnessing paint mixing;

g) Inspecting paint/application;

h) Determination of wet film thickness;

i) Determination of dry film thickness;

j) Evaluating cleanliness between coats;

k) Pinhole and holiday testing;

[) Adhesion testing;

m) Evaluating the curing of applied paints; and
n) Any other coating related activities.

8.3 Blaster/Painter
8.3.1 AQualifications/experience

8.3.1.1 Blaster/painter shall be certified under either one of the following certification
institutes, or equivalent.

a) IMM, Protective Coatings Technician Level | or Level II; or
b) Akademi Binaan Malaysia (ABM); or
c) Construction Industry Development Board (CIDB)

8.3.1.2 Certified blasters and painters qualified to do blasting & painting work as required by
the owners. He shall be competent and skilful with the following operations.

a) Blasting; and
- Equipment set up (type of nozzle, compressor pressure, type of hose, after cooler
- Abrasive (type, size); and;
- Surface quality achieved.
b) Painting
- Equipment (application method, air pressure, tip size); and;
- Paint used (product used, generic name, mixing ratio, mixing method, thinner, percent
thinning, expected pot life, thickness required)

8.3.2 Responsibilities

8.3.2.1 Level | technician shall be allowed to carry out either blasting or painting work
depending on his category of certification (i.e. Blaster Level | and Painter Level |).

8.3.2.2 Level Il technician shall be allowed to carry out both blasting and painting works (i.e.
Multi-skill Blaster and Painter Level II).

8.2.2.3 Performance of all blasting and painting works shall be monitored/inspected by the
painting inspector.

8.4 Inspection equipment
The painting inspection equipment shall be provided by the Inspection agency and the
contractor. The appropriate instruments with valid calibration where applicable, to be used at

various inspection points are, but not limited to the following equipment as specified in Table
4,
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Table 4. Surface finish grades

Item No. Item Description Purpose

1 Sling psychrometer

2 Surface thermometer 0 °C to 150 °C Weather condition check

3 Psychrometric tables

4 Hypodermic needle pressure gauge Blasting equipment check

5 Blast nozzle aperture gauge

6 Surface profile gauge

7 Surface preparation standards

8 Inspection mirror .

9 llluminated magnifier Surface quality test

10 Salinity refractometer/salt contamination
meter

11 Wet Film Thickness (WFT) gauge

12 Dry Film Thickness (DFT) gauge for ferrous or Paint thickness test
non-ferrous

13 Low voltage holiday detector . .

14 High voltage holiday detector Holiday detection test

15 Cutter for tape adhesion test .

16 Hydraulic adhesion tester Adhesion test

9. Health, Safety and Environment (HSE) Protection

9.1 General

It is the duty of clients, specifiers, contractors, paint manufacturers, inspectors and all other
personnel involved in a project to carry out work for which they are responsible in such manner
that they do not endanger health and safety of themselves and others. In pursuance of this duty,
each party shall ensure that all statutory requirements in which their work, or any part of their
work, is to be carried out are complied with. ltems that will need particular attention but not
necessarily limited to the following:

a) Not specifying or using toxic or carcinogenic substances;

b) Reduction of emissions of volatile organic compounds (VOC);

c) Measures against harmful effects of fumes, dust, vapours and noise, as well as fire hazards;
d) Protection of the body, including the eyes, the skin, the ears and the respiratory system;

e) Protection of water and soil during coating application work; and

f) Recycling of materials and waste disposal

9.2 Occupational safety and health regulations

9.2.1 All stake holders must ensure capability to comply with health and safety regulations,
and those hazardous operations in the protective coatings industry are recognized such as:

a) Materials

- Fire hazards and explosions; and
- Health hazards

b) Paint application
c) Surface application
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d) Access

- Ladders;
- Confined sources; and
- Equipment grounding.

9.2.2 A typical hazard identification, risk assessment and risk control (HIRARC) for surface
preparation and coating applications are as per Annex E. For further details, refer to Department
of Occupational Safety and Health (DOSH) Guidelines for hazard identification, risk assessment
and risk control (HIRARC).

9.2.3 Guidelines on monitoring of harmful effects of fumes, dust, vapours and gases may be
referred to DOSH Guidelines on monitoring of airborne contaminants for chemicals hazardous
to health.

9.2.4 Machinery used for surface preparation and coating application shall be in accordance
to Factories and Machinery Act 1967 (Revised — 1974) (Act 139).

9.2.5 Health and Safety programmes shall be designed to comply with the Occupational
Safety and Health Act 1994 (Act 514) which states that it shall be the duty of every employer
and every self-employed person to ensure the safety, health and welfare at work of all his
employees.

9.3 Occupational safety and health regulations
The Environmental Protection Programme for a project shall comply with the Malaysian

Environmental Quality Act (EQA) 1974 relating to the prevention, abatement, control of pollution
and enhancement of the environment.

9.4 Safety and health special instructions
9.4.1 Fire and explosion

9.4.1.1 The majority of paints contain flammable organic solvents. As soon as a paint container
is opened solvent vapours are released.

a) If the flash point of the paint is lower than or close to the temperature of the air, there is-very
considerable risk of explosion and fire; and;

b) If the flash point exceeds the air temperature, then there is no risk of explosion but there is
still risk of fire.

9.4.1.2 As such, therefore, no naked flames, cigarettes or matches should be allowed near an
area where paint is being applied or stored. Precautions should also be taken to avoid sparks
from electrical appliances or caused by metal to metal contact.

9.4.1.3 If a fire involving paint does occur:

a) Do not extinguish with water, as paint solvents float on water and this helps to spread fire
b) Use a dry chemical, foam or CO2 extinguishers

c) Protect yourself from the fumes with breathing apparatus

9.4.1.4 If paint is spilled, the following precautions should be taken:

a) Ventilate the area to remove the fumes

b) Mop up all spilled paint with absorbent material, ensuring that all materials used to mop up
the paint are disposed of in closed metal containers
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9.4.2 Skin and eye contact

9.4.2.1 It is recommended that the following precautions should be taken to prevent paint
coming into contact with the skin and eyes.

a) Select sensible working clothes, that cover as much of the body as possible

b) Always wear gloves and eye protection

c) Do not touch your mouth or eyes with your gloves

d) Read and observe precautionary notices on paint containers

e) Eyes are particularly sensitive. Therefore, if eyes are splashed by paint or thinners, flood
them immediately with fresh water for at least 10 minutes and seek medical advice

f) If paint should splash on your skin, remove it with soap and water or an industrial cleaner.

NEVER USE SOLVENT

g) Remember to wash hands and rinse mouth after working with paint

h) Despite these precautions, paint can still come into contact with the skin or eyes (e.g. spray
mist, excessive splashing). So; a non-grease barrier cream, is recommended for all exposed
skin

9.4.2.2 Remember the objective is to avoid skin contact. If clothing becomes soaked in paint,
change immediately and thoroughly wash the affected garments with soap and water.

9.4.3 Inhalation

9.4.3.1 The inhalation of solvent fumes, dust and paint vapours must be avoided. The
precautions below must be strictly followed.

a) Ensure that ventilation is available to remove solvent fumes

b) If spaces are difficult to ventilate efficiently, wear an air-fed hood/mask

¢) Think about where the fumes are being vented. They could affect other people in adjacent
spaces.

9.4.3.2 Remember that solvent fumes are heavier than air, they push breathable air upwards.
They can flow down drains and ventilation ducts. If dizziness, drunkenness or headache are
experienced this indicate affection by solvent fumes. Move into fresh airimmediately and do not
return until the ventilation for that particular area has improved. If breathing fumes results in the
collapse of a painter he should be carefully moved into fresh air and allowed to recover
gradually. Forced exercise is inadvisable. Never enter a space where fumes have or could have
accumulated without breathing apparatus.

9.4.3.3 Inhalation of spray mist

a) The mist of paint particles created when spraying should not be inhaled
b) In well ventilated spaces a dust cartridge respirator can filter out these paint effectively
(replace the cartridge regularly)

c) If ventilation is poor, an air-fed hood/mask is essential. If any doubt whatsoever exists, wear
an air-fed hood/mask

d) Never filter spray mists through rags wrapped over the mouth as the rags can get soaked
and allow paint to come into direct contact with the mouth. The rags are also inefficient filters.

9.4.4 Ingestion

Food and drink should not be consumed, stored or prepared in areas where paint is stored or
being applied. In the case of accidental paint ingestion, medical attention should be obtained at
once.
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9.4.5 Safety precautions during painting

The principal hazards associated with paint application are health hazard and fire risk owing to
unreasonable high concentration of solvent and other paint constituents in the atmosphere.
Hence, the principal safeguards are to be observed but not necessarily limited to the following:

9.4.5.1 Take adequate precautions against spills and leaks to prevent the escape and disposal
of dangerous concentration of vapours.

9.4.5.2 Avoid risk of static discharge, i.e. metal container must be in contact with metallic
receiving container, or articles must be connected to earth when pouring highly inflammable
liquid (paint) into its container.

9.4.5.3 Avoid exposing excessive paint, thinners or other inflammable liquid and containers are
to be securely closed when not in use.

9.4.5.4 Maintain adequate ventilation to reduce concentration and avoid inhalation of
dangerous and explosive fumes at working areas.

9.4.5.5 Deferring from smoking and use of naked light or sparks at the vicinity of working areas.

9.4.5.6 Fresh air supplied from breathing apparatus should be worn when working in confined
spaces.

9.4.5.7 Extension cords and connections, and non explosive-proof and non-spark proof
connections must not be allowed inside tanks.

9.4.5.8 Avoid dragging and pulling cables to prevent short circuiting, or dragging metals to
prevent sparking.

9.4.5.9 Do not leave rags moistened with paint around to avoid spontaneous ignition.
9.4.5.10 Avoid direct contact with paint. Wear protective clothing, gloves and mask.

9.4.5.11 Clean and return all gears to appropriate place for stowage.
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Annex A
(normative)

Normative references

MS 2544:2014, Oil & Gas production facilities — Protective coatings and linings — Specification

MS ISO 9001, Quality management systems - Requirements

ISO 11124 (series), Preparation of steel substrates before application of paints and related
products — Specification for metallic blast-cleaning abrasives

ISO 11125 (series), Preparation of steel substrates before application of paints and related
products — Test methods for metallic blast-cleaning abrasives

ISO 11126 (series), Preparation of steel substrates before application of paints and related
products — Specification for non-metallic blast-cleaning abrasives

ISO 11127 (series), Preparation of steel substrates before application of paints and related
products — Test methods for metallic blast-cleaning abrasives

ISO 12944-1, Paint and varnishes — Corrosion protection of steel structures by protective
paint system — Part 1: General introduction

ISO 12944-2, Paint and varnishes — Corrosion protection of steel structures by protective
paint system — Part 2: Classification of environments

ISO 12944-3, Paint and varnishes — Corrosion protection of steel structures by protective
paint system — Part 3: Design considerations

ISO 12944-5, Paint and varnishes — Corrosion protection of steel structures by protective
paint system — Part 5: Protective paint systems

ISO 12944-6, Paint and varnishes — Corrosion protection of steel structures by protective
paint system — Part 6: Laboratory performance test methods

ISO 12944-7, Paint and varnishes — Corrosion protection of steel structures by protective
paint system — Part 7: Execution and supetrvision of paint work

ISO 12944-8, Paint and varnishes — Corrosion protection of steel structures by protective
paint system — Part 8: Development of specifications for new work and maintenance

ISO 4628-1, Paint and varnishes — Evaluation of degradation of paint coatings — Designation
of intensity, quantity and size of common types of defect - Part 1: Designation of degree of
flaking

ISO 4628-5, Paint and varnishes — Evaluation of degradation of paint coatings — Designation
of intensity, quantity and size of common types of defect - Part 1: General principles and
rating schemes

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
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ISO 8501-2, Preparation of steel substrates before application of paints and related products
— Visual assessment of surface cleanliness — Part 2: Preparation grades of previously coated
steel substrates after localized removal of previous coatings

ISO 8501-4, Preparation of steel substrates before application of paints and related products
— Visual assessment of surface cleanliness — Part 4: Initial surface conditions, preparation
grades and flash rust grades in connection with high —pressure water jetting

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

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

ISO 8502-6, Preparation of steel substrates before application of paints and related products
— Test for the assessment of surface cleanliness — Part 6: Extraction of soluble contaminants
for analysis — The Bresle Method

ISO 8504-2, Preparation of steel substrates before application of paints and related products
— Surface preparation methods — Part 2: Abrasive blast-cleaning

ISO 8504-3, Preparation of steel substrates before application of paints and related products
— Surface preparation methods — Part 3: Hand- and power-tool cleaning

ASTM E337, Standard test method for measuring humidity with a psychrometer (the
measurement of wet- and dry-bulb temperatures)

ASTM D3276, Standard guide for painting inspectors (metal substrates)
ASTM D4265, Standard test method for indicating oil or water in compressed air
ASTM D5064, Standard practice for conducting a patch test to assess coating compatibility

ASTM D6580, Standard test method for the determination of metallic zinc content in both zinc
dust pigment and in cured films of zinc rich coatings

Environmental Quality Act (EQA) 1974

Environmental Quality Act (Scheduled Wastes) Regulations 2005

Environmental Quality Act (Industrial Effluent) Regulations 2009

Factories and Machinery Act 1967 (Revised - 1974) (Act 139)

Guidelines for hazard identification, risk assessment and risk control (HIRARC)
Guidelines on monitoring of airborne contaminant for chemicals hazardous to health
NACE 6G186, Surface preparation of contaminated steel surfaces

Occupational Safety and Health Act 1994 (Act 514)

Occupational Safety and Health (Classification, Labelling and Safety Data Sheet of
Hazardous Chemicals) Regulations 2013
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SSPC-AB1, Mineral and slag abrasives

SSPC-QP1, Standard procedure for evaluating the qualifications of industrial/marine
painting contractors (Field application to complex industrial and marine steel structures)

SSPC-SP1, Solvent cleaning

SSPC-SP2, Hand tool cleaning

SSPC-SP3, Power tool cleaning

SSPC-SP5/NACE No 1, White metal blast cleaning
SSPC-SP6/NACE No 3, Commercial blast cleaning
SSPC-SP7/NACE No 4, Brush-off blast cleaning
SSPC-SP10/NACE No 2, Near white metal cleaning
SSPC-SP11, Power tool cleaning to bare metal

SSPC-SP12/NACE No 5, High- and ultra-high pressure water jetting for steel and other hard
materials

SSPC-TR2/NACE 6G198, Wet abrasive and blast cleaning
SSPC-Paint 20, Zinc-rich coating (Type 1 — inorganic and Type Il - organic)

SSPC-PS Guide 8, Guide to topcoating zinc-rich primers
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Annex B

(normative)

Paints and coating system

Table B.1. External Hull and Internal Vessel Paint and Coating System

Vessel Type / Characteristic

Type of Application

1. Naval Vessel
2. Naval Offshore Station

1. Refit
2. New Construction
3. Modification

Surface Preparation

Formulated Design Period

1. Sa 2.5 for Steel substrate
2. Sa 3 for Aluminium substrate

3 Years

DFT

S/N| Location |Substrate| Paint and Coating Scheme ) Colour Code Remarks
1. |Underwater |Steel 1 F/C Epoxy Holding Primer 25-50 |Red Selection of finishing
Hull 1 F/C Epoxy Anticorrosive 125-150|Grey coat is based on the
(Including Primer / 3 vessel activity
Underwater Surface Tolerant Epoxy 125-150(Red
Fitting) 1 F/C Epoxy Tiecot 100-125(Light Red
1 F/C Tin Free Antifouling 100-125(Dark Red
1 F/C Tin Free Antifouling
Aluminium|1 F/C Epoxy Primer 75-100 (Red
1 F/C Epoxy Tiecoat 75-100 |Grey
1 F/C Tin Free Antifouling 100-125(Light Red
1 F/C Tin Free Antifouling 100-125|Dark Red
GRP 1 F/C Gelcoat TBA -
1 F/C Epoxy Primer 125-150|Red
1 F/C Epoxy Tiecoat 125-150|Grey
1 F/C Tin Free Antifouling 100-125(Light Red
1 F/C Tin Free Antifouling 100-125|Dark Red
Wood 1 F/C Epoxy Primer 75-100 |Red
1 F/C Epoxy Tiecoat 75-100 |Grey
1 F/C Tin Free Antifouling 100-125|Light Red
1 F/C Tin Free Antifouling 100-125|Dark Red
Stainless |1 F/C Epoxy Primer 125-150(Red
Steel 1 F/C Epoxy Tiecoat 125-150(Grey
1 F/C Tin Free Antifouling 100-125(Light Red
1 F/C Tin Free Antifouling 100-125|Dark Red
2. |Boot Top Steel 1 F/C Epoxy Holding Primer 25-50 (Red Selection of finishing
1 F/C Epoxy Anticorrosive 125-150|Grey coat is based on the
Primer / 3 vessel activity
Surface Tolerant Epoxy 125-150|Red
1 F/C Epoxy Tiecoat 100-125|Black
1 F/C Tin Free Antifouling 100-125(Black
1 F/C Tin Free Antifouling
Aluminium|1 F/C Epoxy Primer 75-100 |Red
1 F/C Epoxy Tiecoat 75-100 |Grey
1 F/C Tin Free Antifouling 100-125(Black
1 F/C Tin Free Antifouling 100-125(Black
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DFT

S/N| Location |Substrate| Paint and Coating Scheme ) Colour Code Remarks
GRP 1 F/C Gelcoat TBA -
1 F/C Epoxy Primer 125-150|Red
1 F/C Epoxy Tiecoat 125-150(Grey
1 F/C Tin Free Antifouling 100-125(Light Red
1 F/C Tin Free Antifouling 100-125|Dark Red
Wood 1 F/C Epoxy Primer 75-100 |Red
1 F/C Epoxy Tiecoat 75-100 |Grey
1 F/C Tin Free Antifouling 100-125(Light Red
1 F/C Tin Free Antifouling 100-125(Dark Red
3. |Shipside, Steel 1 F/C Epoxy Holding Primer 25-50 |Red
Transom & 1 F/C Epoxy Anti-corrosive 125-150 |Grey
Super Primer /
Structure Surface Tolerant Epoxy 25-50 |BS Grey 676
1 F/C Polyurethane Topcoat and E
Black or e;xhaust outlet
Aluminium|1 F/C Epoxy Primer 75-100 |Red vicinity
1 F/C Epoxy Primer 75-100 |Grey
1 F/C Polyurethane Topcoat 25-50 |BS Grey 676
and
Black
GRP 1 F/C Gelcoat TBA
1 F/C Epoxy Primer 100-125|Red
1 F/C Epoxy Primer 75-100 |Grey
1 F/C Polyurethane Topcoat 25-50 (BS Grey 676
Wood 1 F/C Vinyl Primers 25-50 |-
1 F/C Vinyl Primers 75-80 |-
1 F/C Alkyd Topcoat 25-40 (BS Grey 676
1 F/C Alkyd Topcoat 25-40 |BS Grey 676
4. |Funnel Steel 1 F/C Epoxy Holding Primer 25-50 |Red
(exterior) 1 F/C Epoxy Anti-corrosive 125-150|Grey
Primer / For funnel cap
Surface Tolerant Epoxy 25-50 (BS Grey 676
1 F/C Polyurethane Topcoat Or
Black
Aluminium|1 F/C Epoxy Primer 75-100 (Red For funnel and upper
1 F/C Epoxy Primer 75-100 |Grey bank of funnel and
1 F/C Polyurethane Topcoat 25-50 (BS Grey 676 |internally down to the
buffer plate
5. |Funnel Steel 1 F/C Surface Tolerant Epoxy 25-40 |(Grey
(interior) 1 F/C Epoxy Topcoat 75-80 |Light Grey
1 F/C Epoxy Topcoat 75-80 [White
Aluminium|1 F/C Epoxy Primer 75-100 |Grey
1 F/C Epoxy Topcoat 75-80 |Light Grey
1 F/C Epoxy Topcoat 75-80 |White
6. |Helo Deck |Steel 1 F/C Epoxy Holding Primer 25-50 |Red
1 F/C Epoxy Glass flake 175-200|Grey
(antiskid to be added)
1 F/C Polyurethane Topcoat 50-60 (BS Grey 632
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DFT

S/N| Location |Substrate| Paint and Coating Scheme ) Colour Code Remarks
Aluminium|1 F/C Epoxy Primer 75-100 |Red
1 F/C Epoxy Glass Flake 175-200(Grey
(antiskid to be added)
1 F/C Polyurethane Topcoat 50-60 |BS Grey 632
7. |Shipside, Steel 1 F/C Epoxy Holding Primer 25-50 (Red
Transom & 1 F/C Epoxy Glass Flake 175-200|Grey o
Super (antiskid to be added) Add Anti Skid
Structure 1 F/C Polyurethane Topcoat 50-60 (BS Grey 632 |Powder to second
— - coating
Aluminium|{ F/C Epoxy Primer 75-100 |Red
1 F/C Epoxy Glass Flake 175-200 |Grey
(antiskid to be added)
1 F/C Polyurethane Topcoat  |50-60  |BS Grey 632
GRP 1 F/C Gelcoat TBA |-
1 F/C Epoxy Primer 100-125|Red
1 F/C Epoxy Glass Flake 175-200|Grey
(antiskid to be added)
1 F/C Polyurethane Topcoat 50-60 |BS Grey 632
Wood 1 F/C Vinyl Primers 25-50 |- Add Anti Skid
1 F/C Vinyl Primers 75-80 |- Powder to second
1 F/C Alkyd Topcoat 25-40 |BS Grey 676 |coating
1 F/C Alkyd Topcoat 25-40 |BS Grey 676
8. [Helo / Flight |Steel 1 F/C Polyurethane Topcoat 25-40 [(White
Deck 1 F/C Polyurethane Topcoat 25-40 |White
Marking
9. |Bollards, Steel 1 F/C Alkyd Primer 25-40 |(Grey
Fairleads, 1 F/C Alkyd Topcoat 25-40 (BS Grey 632
Stanchions, 1 F/C Alkyd Topcoat 25-40 (BS Grey 632
Guardrails,
‘IJEaCl.( and Aluminium|1 F/C Epoxy Primer 75-100 |Grey
t”?f'Q” 1 F/C Alkyd Topcoat 25-40 |BS Grey 632
stafts 1 F/C Alkyd Topcoat 25-40 |BS Grey 632
10. |Mast, Steel 1 F/C Alkyd Primer 25-40 |(Grey
Davits, 1 F/C Alkyd Topcoat 25-40 (BS Grey 676
Spars, 1 F/C Alkyd Topcoat 25-40 (BS Grey 676
Boom and
gampson Aluminium|1 F/C Epoxy Primer 25-40 |Grey
ost 1 F/C Alkyd Topcoat 25-40 |BS Grey 676
1 F/C Alkyd Topcoat 25-40 (BS Grey 676
11. |Ships Steel 1 F/C Surface Tolerant Epoxy [125-150|Grey
Internal
(Concealed
Bulkhead/ —
Deckhead) Aluminium|1 F/C Surface Tolerant Epoxy | 75-100 |Grey
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DFT

S/N| Location |Substrate| Paint and Coating Scheme ) Colour Code Remarks
GRP 1 F/C Gelcoat TBA
1 F/C Surface Tolerant Epoxy [125-150|Grey
Wood 1 F/C Epoxy Primer 75-100 |Grey
or
1 F/C Alkyd Primer 75-80 |[Grey
1 F/C Alkyd Primer 75-80 |Grey
12. |Ships Steel 1 F/C Surface Tolerant Epoxy 25-40 (Red
Internal 1 F/C Epoxy Topcoat 75-80 |Grey
(Exposed 1 F/C Epoxy Topcoat 75-80 |BS Manila
Bulkhead / 367
Deckhead) Or
BS Grey 676
Aluminium|1 F/C Epoxy Primer 75-100 |Grey
1 F/C Epoxy Topcoat 75-80 |White
1 F/C Epoxy Topcoat 75-80 |BS Manila
367
Or
BS Grey 676
GRP 1 F/C Gelcoat TBA
1 F/C Surface Tolerant Epoxy [125-150|Red
1 F/C Epoxy Topcoat 75-80 |Grey
1 F/C Epoxy Topcoat 75-80 [BS Manila
367
Or
BS Grey 676
Wood 1 F/C Vinyl Primers 25-50 -
1 F/C Vinyl Primers 75-80 -
1 F/C Epoxy Topcoat 75-80 |Grey
1 F/C Epoxy Topcoat 75-80 |BS Manila
367
Or
BS Grey 676
13. |Tank Deck / |Steel 1 F/C Epoxy Holding Primer 25-50 [Red
Vehicle 1 F/C Epoxy Glass Flake 175-200|Grey
Deck (antiskid to be added)
1 F/C Polyurethane Topcoat 50-60 (BS Grey 632
14. |Internal Steel 1 F/C Surface Tolerant Epoxy [125-150|Grey
Deck
Passageway
(with deck
covering)  [Ajuminium|1 F/C Surface Tolerant Epoxy |75-100 |Grey
GRP 1 F/C Gelcoat 125-150(Grey
1 F/C Surface Tolerant Epoxy
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DFT

S/N| Location |Substrate| Paint and Coating Scheme ) Colour Code Remarks
Wood 1 F/C Vinyl Primers 25-50 -
1 F/C Vinyl Primers 75-80 -
or
1 F/C Epoxy primer 75 - 125|Grey
15. |Internal Steel 1 F/C Alkyd Primer 25-40 |(Grey
Deck 1 F/C Alkyd Topcoat 25-40 (BS Grey 632
Passageway 1 F/C Alkyd Topcoat 25-40 (BS Grey 632
(no deck
covering) Aluminium|1 F/C Epoxy Primer 75-100 |Grey
1 F/C Alkyd Topcoat 25-40 (BS Grey 632
1 F/C Alkyd Topcoat 25-40 (BS Grey 632
GRP 1 F/C Gelcoat TBA -
1 F/C Surface Tolerant Epoxy |125-150|Grey
1 F/C Alkyd Topcoat 25-40 |BS Grey 632
1 F/C Alkyd Topcoat 25-40 (BS Grey 632
Wood 1 F/C Vinyl Primers 25-50 -
1 F/C Vinyl Primers 75-80 -
1 F/C Alkyd Topcoat 25-40 (BS Grey 632
1 F/C Alkyd Topcoat 25-40 (BS Grey 632
16. |Engine Steel 1 F/C Surface Tolerant Epoxy [125-150|Red
Room Deck 1 F/C Epoxy Topcoat 75-100 |Grey
1 F/C Epoxy Topcoat 75-100 |BS Grey 632
Or
BS Manila
367
Aluminium|1 F/C Surface Tolerant Epoxy |125-150|Red
1 F/C Epoxy Topcoat 75-100 |Grey
1 F/C Epoxy Topcoat 75-100 |BS Grey 632
Or
BS Manila
367
17.|Machinery |Steel 1 F/C Surface Tolerant Epoxy |125-150|Red
Room Deck 1 F/C Epoxy Topcoat 75-100 |Grey
1 F/C Epoxy Topcoat 75-100 |BS Grey 632
Or
BS Manila
367
Aluminium|1 F/C Surface Tolerant Epoxy |125-150|Red
1 F/C Epoxy Topcoat 75-100 |Grey
1 F/C Epoxy Topcoat 75-100 (BS Grey 632
Or
BS Manila
367
18. |Steering Steel 1 F/C Surface Tolerant Epoxy [125-150|Red
Gear Room 1 F/C Epoxy Topcoat 75-100 |Grey
Deck 1 F/C Epoxy Topcoat 75-100 |BS Grey 632
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DFT

S/N| Location |Substrate| Paint and Coating Scheme ) Colour Code Remarks
Aluminium|1 F/C Surface Tolerant Epoxy |125-150|Red
1 F/C Epoxy Topcoat 75-100 |Grey
1 F/C Epoxy Topcoat 75-100 |BS Grey 632
19. |Fuel / Qil Steel 1 S/C Phenolic Epoxy 100-125|Grey
Tank / Dirty 1 F/C Phenolic Epoxy 100-125(White
Oil / Sludge
tank
(internal) Aluminium|1 S/C Phenolic Epoxy 100-125(Grey
1 F/C Phenolic Epoxy 100-125|White
20. |Sea Water |Steel 1 S/C Surface Tolerant Epoxy [175-200|Grey
Ballast Tank 1 F/C Surface Tolerant Epoxy [175-200|White
(Internal)
Comply to IMO MSC
Aluminium|1 S/C Surface Tolerant Epoxy [100-125|Grey 215 (82) PSPC
1 F/C Surface Tolerant Epoxy [100-125|White
21. |Dirty / Grey |Steel 1 S/C Phenolic Epoxy 100-125|Grey
Water Tank 1 F/C Phenolic Epoxy 100-125 |White
(internal)
Aluminium|1 S/C Phenolic Epoxy 100-125|Grey
1 F/C Phenolic Epoxy 100-125 [White
22. |Fresh Water [Steel 1 S/C Solvent Free Epoxy 100-125|Grey
tank 1 F/C Solvent Free Epoxy 100-125|White
(internal)
Aluminium|1 S/C Solvent Free Epoxy 125-150 |Grey
1 F/C Solvent Free Epoxy 125-150 |White
23. |Bilge Water |Steel 1 S/C Solvent Free Epoxy 100-125|Grey
Tank, Pump 1 F/C Solvent Free Epoxy 100-125|White
Room
(internal)
Aluminium|1 S/C Solvent Free Epoxy 100-125|Grey
1 F/C Solvent Free Epoxy 100-125 [White
24. |AVCAT Steel 1 S/C Phenolic Epoxy 100-125|Grey
Tank 1 F/C Phenolic Epoxy 100-125|White
(Internal)
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DFT

S/N| Location |Substrate| Paint and Coating Scheme ) Colour Code Remarks
25. |Bilges, Steel 1 F/C Surface Tolerant Epoxy [125-150
Cable 1 F/C Surface Tolerant Epoxy [125-150 Red
Locker, Void 1 F/C Polyurethane Topcoat 50-60 |CGrey
Spaces, White
Tank Top Aluminium (1 F/C Surface Tolerant Epoxy | 75-100 |Grey
and Floor ;
1 F/C Polyurethane Topcoat 50-60 |White
board
(External
Surfaces)
GRP 1 F/C Gelcoat TBA
1 F/C Surface Tolerant Epoxy [125-150|Grey
1 F/C Polyurethane Topcoat 125-150|White
Wood 1 F/C Vinyl Primers 25-50 -
1 F/C Vinyl Primers 75-80 -
1 F/C Alkyd Topcoat 25-40 |White
1 F/C Alkyd Topcoat 25-40 |White
26.|All Tanks  |All Material|1 F/C Surface Tolerant Epoxy [125-150 Use Surrounding
(External) Scheme
27.|Engines & |Steel 1 F/C Alkyd Primer 25-40 |(Grey
Machinery 1 F/C Alkyd Topcoat 25-40 |BS Grey 676
1 F/C Alkyd Topcoat 25-40 |BS Grey 676
28. |Anchor Steel 1 F/C Alkyd Primer 25-40 |(Grey
1 F/C Alkyd Topcoat 25-40 |BS Grey 676
1 F/C Alkyd Topcoat 25-40 (BS Grey 676
29. |Anchors Nickel Length of cables
Cable Aluminium from anchor
Galvanised shackles to mouth of
1 F/C Surface Tolerant Epoxy [125-150|Grey naval pipe only to be
1 F/C Alkyd Topcoat 25-40 (BS Grey 632 |painted
1 F/C Alkyd Topcoat 25-40 (BS Grey 632 |Rest of cables to be
preserved with 2
coats of linseed oil.
Steel 1 F/C Alkyd Primer 25-40 |(Grey
1 F/C Alkyd Topcoat 25-40 |White
1 F/C Alkyd Topcoat 25-40 |White
30. |Battery Box |Steel 1 F/C Alkyd Primer 25-40 |(Grey
/ Stowage 1 F/C Alkyd Topcoat 25-40 |White
1 F/C Alkyd Topcoat 25-40 [(White
Aluminium (1 F/C Alkyd Primer 25-40 |(Grey
1 F/C Alkyd Topcoat 25-40 |White
1 F/C Alkyd Topcoat 25-40 |White
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DFT

S/N| Location |Substrate| Paint and Coating Scheme ) Colour Code Remarks
Wood 1 F/C Vinyl Primers 25-50 |-
1 F/C Alkyd Topcoat 25-40 |White
1 F/C Alkyd Topcoat 25-40 [(White
31. |Pennat All Material |1 F/C Polyurethane Topcoat 50-60 |White and
Number Black
32. |Draught All Material |1 F/C Polyurethane Topcoat 50-60 |Black
Marks
Above
Waterline
33. |Draught All Material |1 F/C Polyurethane Topcoat 50-60 |White
Marks
Below
Waterline
34. |Divers All Material |1 F/C Polyurethane Topcoat 50-60 |White
Search Line
35. |Boat’s Steel 1 F/C Epoxy Holding Primer 25-50 Red
Underwater 1 F/C Epoxy Anticorrosive 125-150 G
. rey
Hull Primer /
Surface Tolerant Epoxy 125-150 Red
1 F/C EpoxyTiecoat 100-125 Light Red
1 F/C Tin Free Antifouling 100-125 Dark Red
1 F/C Tin Free Antifouling
Aluminium |1 F/C Epoxy Primer 75-100 |Red
1 F/C Epoxy Tiecoat 75-100 |Grey
1 F/C Tin Free Antifouling 100-125(Light Red
1 F/C Tin Free Antifouling 100-125(Dark Red
GRP 1 F/C Gelcoat TBA -
1 F/C Epoxy Primer 125-150|Red
1 F/C Epoxy Tiecoat 125-150(Grey
1 F/C Tin Free Antifouling 100-125(Light Red
1 F/C Tin Free Antifouling 100-125|Dark Red
Wood 1 F/C Epoxy Primer 75-100 -
1 F/C Epoxy Tiecoat 75-100 -
1 F/C Tin Free Antifouling 100-125(Light Red
1 F/C Tin Free Antifouling 100-125(Dark Red
36. |[Boat’s Boot |Steel 1 F/C Epoxy Holding Primer 25-50 (Red
Top 1 F/C Epoxy Anticorrosive 125-150|Grey
Primer /
Surface Tolerant Epoxy 125-150|Red
1 F/C EpoxyTiecoat 100-125|Black
1 F/C Tin Free Antifouling 100-125|Black
1 F/C Tin Free Antifouling
Aluminium (1 F/C Epoxy Primer 75-100 |Red
1 F/C Epoxy Tiecoat 75-100 |Grey
1 F/C Tin Free Antifouling 100-125(Black
1 F/C Tin Free Antifouling 100-125(Black
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DFT

S/N| Location ([Substrate| Paint and Coating Scheme (W) Colour Code Remarks
GRP 1 F/C Gelcoat TBA -
1 F/C Epoxy Primer 125- |Red
1 F/C Epoxy Tiecoat 150 |Grey
1 F/C Tin Free Antifouling 125- |Light Red
1 F/C Tin Free Antifouling 150 |Dark Red
100-
125
100-
125
Wood 1 F/C Epoxy Primer 75-100 |Red
1 F/C Epoxy Tiecoat 75-100 |Grey
1 F/C Tin Free Antifouling 100- |Light Red
1 F/C Tin Free Antifouling 125 |Dark Red
100-
125
38. |Boat’s Steel 1 F/C Epoxy Holding Primer 25-50 Red
(External) 1 F/C Epoxy Anti-corrosive 175- Gre
Primer / 200 y
Surface Tolerant Epoxy
1 F/C Polyurethane Topcoat 25-50 BS Grey 676
Aluminium|1 F/C Epoxy Primer 75-100 (Red
1 F/C Epoxy Primer 75-100 |Grey
1 F/C Polyurethane Topcoat 25-50 [BS Grey 676
GRP 1 F/C Gelcoat TBA
1 F/C Epoxy Primer 100- |Red
1 F/C Epoxy Primer 125 |Grey
1 F/C Polyurethane Topcoat 75-100 (BS Grey 676
25-50
Wood 1 F/C Vinyl Primers 25-50 |-
1 F/C Vinyl Primers 75-80 |-
1 F/C Alkyd Topcoat 25-40 |BS Grey 676
1 F/C Alkyd Topcoat 25-40 |BS Grey 676
39. |Boat Deck Steel 1 F/C Epoxy Holding Primer 25-50 Red
1 F/C Epoxy Glassflake 175- Gre
(antiskid to be added) 200 y
1 F/C Polyurethane Topcoat 5060 BS Grey 632
Aluminium{, Epoxy Primer 7?_71590 Red
1 F/C Epoxy Glassflake 500 Grey
(antiskid to be added)
1 F/C Polyurethane Topcoat 50-60 BS Grey 632
GRP 1 F/C Gelcoat TBA -
1 F/C Epoxy Primer 100- (Red
1 F/C Epoxy Glassflake 125 |Grey
(antiskid to be added) 175-
1 F/C Polyurethane Topcoat 200 |BS Grey 632
50-60
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S/N| Location |Substrate| Paint and Coating Scheme D(E)r Colour Code Remarks
Wood 1 F/C Vinyl Primers 25-50 -
1 F/C Vinyl Primers 75-80 -
1 F/C Alkyd Topcoat 25-40 |Light Red
1 F/C Alkyd Topcoat 25-40 |Dark Red
40. |Boat’s Steel 1 F/C Surface Tolerant Epoxy | 25-40 [Red
Internal and 1 F/C Epoxy Topcoat 75-80 |Grey
Side Fittings 1 F/C Epoxy Topcoat 75-80 [BS Manila 367
Or
BS Grey 676
Aluminium|1 F/C Epoxy Primer 75-100 (Grey
1 F/C Epoxy Topcoat 50-80 [White
1 F/C Epoxy Topcoat 50-80 [BS Manila 367
Or BS Grey
676
GRP 1 F/C Gelcoat TBA |Red
1 F/C Surface Tolerant Epoxy 125- |Grey
1 F/C Epoxy Topcoat 150 |BS Manila 367
1 F/C Epoxy Topcoat 50-60 (Or
50-60 |BS Grey 676
Wood 1 F/C Vinyl Primers 25-50 -
1 F/C Vinyl Primers 75-80 -
1 F/C Alkyd Topcoat 25-50 |Grey
1 F/C Alkyd Topcoat 25-50 [BS Manila 367
Or
BS Grey 676
41. |Painted Wood 1 F/C Vinyl Primers 25-50 -
Woodwork 1 F/C Vinyl Primers 75-80 -
(Exposed) 1 F/C Alkyd Topcoat 25-50 |Grey
1 F/C Alkyd Topcoat 25-50 [BS Manila 367
Or
BS Grey 676
42. \Woodwork Wood 1 F/C Alkyd Varnish 20-25 -
(Polished) 1 F/C Alkyd Varnish 20-25 -
43. |Boat Internal |All 1 F/C Surface Tolerant Epoxy 125- |Red
Deck surfaces |1 F/C Epoxy Topcoat 150 |Grey
(Without Deck 1 F/C Epoxy Topcoat 50-60 [BS Grey 632
Covering) 50-60
And Bridge
(Internal)
44. \Bridge All 1 F/C Surface Tolerant Epoxy |125- Red
(Internal) surfaces |1 F/C Epoxy Topcoat 150 Grey
1 F/C Epoxy Topcoat 50-60 |BS Grey 676
50-60
45. |Accomodation |All 1 F/C Surface Tolerant Epoxy 125- |Red
and toilet surfaces |1 F/C Epoxy Topcoat 150 |Grey
room 1 F/C Epoxy Topcoat 50-60 [BS Grey 676
50-60 |Or
BS Manila 367
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S/N| Location |Substrate| Paint and Coating Scheme D(E)r Colour Code Remarks
46. |Internal Steel (Hot |1 F/C Epoxy Phenolic 125- |Grey
Piping Water) - |1 F/C Epoxy Phenolic 150 |White
Utility 125-
Water 90- 150
100°C
Steel 1 F/C Alkyd Primer 25-40
1 F/C Alkyd Topcoat 25-40 |Grey
1 F/C Alkyd Topcoat 2540 |White
White
Other Leave Bare - -
material
47. |External Steel 1 F/C Epoxy Primer 75-100 (Red
Piping 1 F/C Epoxy Primer 75-100 (Grey
1 F/C Polyurethane Topcoat 25-50 [BS Grey 676
Other Leave Bare - -
material

Abbreviations:

DFT
CBRNDC
F/C

GRP

S/C

TBA

38

Dry Film Thickness

Chemical, Biological, Radiological, Nuclear and Damage Control

Full Coat

Glass Reinforced Plastic
Stripe Coat

To Be Advised
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Table B.2. Upper deck paints and coating system

Vessel Type / Characteristic

Type of Application

1.

Naval Vessel

2. Naval Offshore Station

1. Refit
2. New Construction
3. Modification

Surface Preparation

Formulated Design Period

1.

Sa 2.5 for Steel substrate
2. Sa 3 for Aluminium substrate

3 Years

DFT

Colour

S/N| Location |Substrate| Paint and Coating Scheme (W) Code Remarks
1. All 2 F/C Polyurethane Topcoat 25-40/coat |RAL
Materials Standard
Danger Area Red 3000
Marking
2. |Dan Buoy |Steel 1 F/C Alkyd Primer 25-40 Grey
2 F/C Alkyd Topcoat 25-40/coat |White
and
RAL
Standard
Red 3000
Aluminium|1 F/C Epoxy Primer 25-40 Grey
2 F/C Alkyd Topcoat 25-40/coat |White
and
RAL
Standard
Red 3000
3. [Squadron  |All 1 F/C Alkyd Topcoat 25-40 White
Number Materials
4. |Navigation |All 1 F/C Surface Tolerant Epoxy 50-75 Grey Arial must be cleaned
Radar Materials |1 F/C Polyurethane Topcoat 25-50 BS Grey |to bare surface
Scanner, 676
Aerial, Application by spray
Parabolic, painting
Reflector,
Liod, and All aerials are not to be
Trackers shot blasted
5. |Navigation |Steel 1 F/C Alkyd Primer 25-40 Grey
Radar 2 F/C Alkyd Topcoat 25-40/coat |BS Grey
Turning Unit 676
Aluminium|1 F/C Epoxy Primer 75-100 Grey
2 F/C Alkyd Topcoat 25-40/coat |BS Grey
676
6. |Early All 1 F/C Surface Tolerant Epoxy 50-75 Grey
Warning Materials |1 F/C Polyurethane Topcoat 25-50 BS Grey
Radar 676
Complete
With Turning
Unit
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S/N| Location (Substrate| Paint and Coating Scheme [z:j;r Cco ;3‘: Remarks
7. |Aerial Base |All 2 F/C Polyurethane Topcoat 25-40/coat RAL Finishing coat.
and Materials Standard |Undercoat as per
Mounting Red 3000 |Super Structure
8. |Upper Deck |Steel 1 F/C Alkyd Primer 25-40 Grey
Lighting and 2 F/C Alkyd Topcoat 25-40/coat BS Grey
Navigation 676
Light Casing
Aluminium|1 F/C Epoxy Primer 75-100 Grey
2 F/C Alkyd Topcoat 25-40/coat BS Grey
676
9. |Navigation |Steel 1 F/C Alkyd Primer 25-40 Grey
Light Bow 2 F/C Alkyd Topcoat 25-40/coat Black
Aluminum |1 F/C Epoxy Primer 75-100 Grey
2 F/C Alkyd Topcoat 25-40/coat Black
10. [Signal Steel 1 F/C Alkyd Primer 25-40 Grey
Projectors 2 F/C Alkyd Topcoat 25-40/coat BS Grey
676
Aluminium|1 F/C Epoxy Primer 75-100 Grey
2 F/C Alkyd Topcoat 25-40/coat BS Grey
676
11. |All Other Steel 1 F/C Alkyd Primer 25-40 Grey
Electrical 2 F/C Alkyd Topcoat 25-40/coat |BS Grey
Turning Unit 676
Equipment, or
Distribution BS Grey
Box, Motor, 632
Starter, Aluminium|1 F/C Epoxy Primer 75-100 Grey
Power 2 F/C Alkyd Topcoat 25-40/coat |BS Grey
Supply 676
Sockets etc Or
BS Grey
632
12.|Gun Cupola |GRP 1 F/C Epoxy Anticorrosive 125-150 |Red
and Jacket Primer /
for Gun Surface Tolerant Epoxy 75-100 Grey
Barrel 1 F/C Epoxy Primer 25-50 BS Grey
1 F/C Polyurethane Topcoat 676
Steel 1 F/C Alkyd Primer 25-40 Grey Structural fittings and
2 F/C Alkyd Topcoat 25-40/coat |BS Grey |splinter shield
676
Aluminium|1 F/C Epoxy Primer 75-100
2 F/C Alkyd Topcoat 25-40/coat Grey Structural fittings and
2786Grey splinter shield

40
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DFT

Colour

S/N| Location |Substrate| Paint and Coating Scheme ) Code Remarks
13.|All Gun Steel 1 F/C Alkyd Primer 25-40 |Grey
Barrels 2 F/C Alkyd Topcoat 25-40/coat |Black
14. |Saluting Steel 1 F/C Alkyd Primer 25-40 |Grey
Gun 2 F/C Alkyd Topcoat 25-40/coat |Black
15. |Life Buoy GRP 1 F/C Surface Tolerant Epoxy 50-75 |Grey
1 F/C Epoxy Tiecoat 25-50 |[White
or 25-50 |or
1 F/C Luminous Paint Rescue
Orange
16. |[Ammunition |Aluminium|1 F/C Epoxy Primer 75-100 |Grey
Locker / Box 2 F/C Alkyd Topcoat 25-40/coat |BS Grey
676
Or
White
Or
RAL
Standard
Red 3000
17. |Petrol Aluminium|1 F/C Epoxy Primer 75-100 |Grey
Stowage / 2 F/C Alkyd Topcoat 25-40/coat |BS Grey
Petrol Jerry 676
Can Or
Stowage / White
Petrol Jerry Or
Can RAL
Standard
Red 3000
Abbreviations:
DFT - Dry Film Thickness
F/C - Full Coat
GRP - Glass Reinforced Plastic
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Table B.3. CBRNDC paints and coating system

Vessel Type / Characteristic

Type of Application

1.

Naval Vessel
2. Naval Offshore Station

1. Refit
2. New construction
3. Modification

Surface Preparation

Formulated Design Period

1. Sa 2.5 for Steel substrate
2. Sa 3 for Aluminium substrate

3 Years

S/N| Location |Substrate| Paint and Coating Scheme D(E;r Colour Code Remarks
1. |Fire Locker |Steel 1 F/C Alkyd Primer 25-40 |(Grey
2 F/C Alkyd Topcoat 25- [BS Grey 676 |For upper deck
40/coat [Or
RAL For lower deck
Standard
Red 3000
Aluminium|1 F/C Epoxy Primer 75-100 |Grey
2 F/C Alkyd Topcoat 25- [BS Grey 676 |For upper deck
40/coat |Or
RAL For lower deck
Standard
Red 3000
Wooden |1 F/C Vinyl Primers 25-50 |[Grey
1 F/C Vinyl Primers 75-80 [BS Grey 676 |For upper deck
2 F/C Alkyd Topcoat 25- [Or
40/coat [RAL For lower deck
Standard
Red 3000
2. |Combined |Steel 1 F/C Alkyd Primer 25-40 |(Grey
DCFF 1 F/C Alkyd Topcoat 25-40 |BS Grey 676
Locker 1 F/C Alkyd Topcoat 25-40 (RAL Fire fighting for
(Between Standard exterior and interior
Decks) Red 3000
Or Damage control for
White interior
Aluminium|1 F/C Epoxy Primer 75-100 |Grey
1 F/C Alkyd Topcoat 25-40 (BS Grey 676
1 F/C Alkyd Topcoat 25-40 |RAL Fire fighting for
Standard exterior and interior
Red 3000
Or Damage control for
White interior
3. |Combined |Steel 1 F/C Alkyd Primer 25-40 |Grey
DCFF 1 F/C Alkyd Topcoat 25-40 |BS Grey 676 |Damage control for
Locker 1 F/C Alkyd Topcoat 25-40 (BS Grey 676 |exterior
Upper Deck Or
(Exposed) White Damage control for
Or interior
RAL
Standard Fire fighting for
Red 3000 interior
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S/N| Location |Substrate| Paint and Coating Scheme 35;- Cco ;gir Remarks
Aluminium|1 F/C Epoxy Primer 75-100 |(Grey
1 F/C Alkyd Topcoat 25-40 |BS Grey
1 F/C Alkyd Topcoat 25-40 (676 Damage control for
BS Grey |exterior
676
Or Damage control for
White interior
Or
RAL Fire fighting for
Standard |interior
Red 3000
4. |Firemain Steel 1 F/C Alkyd Primer 25-40 |Grey
2 F/C Alkyd Topcoat 25-40/coat |RAL
Standard
Red 3000
5. |Fire Hydrant |Steel 1 F/C Alkyd Primer 25-40 |Grey
2 F/C Alkyd Topcoat 25-40/coat |RAL
Standard
Red 3000
6. |Hose Bucket|Steel 1 F/C Alkyd Primer 25-40 |Grey
Box 2 F/C Alkyd Topcoat 25-40/coat |RAL
Standard
Red 3000
Aluminium|1 F/C Epoxy Primer 75-100 |Grey
1 F/C Alkyd Topcoat 25-40 |BS Gray
1 F/C Alkyd Topcoat 25-40 |676
RAL
Standard
Red 3000
GRP 1 F/C Gelcoat TBA
1 F/C Surface Tolerant Epoxy 125-150 |Grey
1 F/C Alkyd Topcoat 25-40 |BS Gray
1 F/C Alkyd Topcoat 25-40 |676
RAL
Standard
Red 3000
7. |CO2 Aluminium|1 F/C Epoxy Primer 75-100 |Grey
Operating 1 F/C Alkyd Topcoat 25-40 |BS Gray
Box 1 F/C Alkyd Topcoat 25-40 676
RAL
Standard
Red 3000
8. |CO2 Steel 1 F/C Alkyd Primer 25-40 |Grey
Cylinder 2 F/C Alkyd Topcoat 25-40/coat |Black
9. |COz Piping |Steel 1 F/C Alkyd Primer 25-40 |Grey
System 2 F/C Alkyd Topcoat 25-40/coat |BS Gray
676
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S/N| Location |Substrate| Paint and Coating Scheme D(E)r Cco ;g:r Remarks
10. |Magazine |Steel 1 F/C Alkyd Primer 25-40 |Grey
Spray 2 F/C Alkyd Topcoat 25-40/coat |RAL
Standard
Red 3000
Or For upper deck valve
BS Gray |cover
676
11.|Magazine |Steel 1 F/C Alkyd Primer 25-40 |(Grey For valves, flanges
Flooding 2 F/C Alkyd Topcoat 25-40/coat |Signal and piping system
Green
257
12. |Electrical Steel 1 F/C Alkyd Primer 25-40 |Grey
Driven 2 F/C Alkyd Topcoat 25-40/coat |Signal
Pump Yellow
(Including 258
Submersible
Pump)
13. |Diesel Steel 1 F/C Alkyd Primer 25-40 |Grey
Driven 2 F/C Alkyd Topcoat 25-40/coat |RAL
Pump Standard
Red 3000
14. |Diesel Steel 2 F/C Silicone Heat Resistant 25-30  [Aluminium
Driven Paint
Pump
Exhaust
Silencer
15.|DCBA Aluminium|1 F/C Epoxy Primer 75-100 |Grey
Locker 1 F/C Alkyd Topcoat 25-40 |BS Gray
1 F/C Alkyd Topcoat 25-40 676
RAL
Standard
Red 3000
16.|Foam Inlet |[Steel 1 F/C Alkyd Primer 25-40 |Grey
Tube 2 F/C Alkyd Topcoat 25-40/coat |RAL
Standard
Red 3000
17. |Prewetting |Steel 1 F/C Alkyd Primer 25-40 |Grey
Pipe 2 F/C Alkyd Topcoat 25-40/coat |BS Gray
676
18. |Portable Steel 1 F/C Alkyd Primer 25-40 |Grey
Exhaust 2 F/C Alkyd Topcoat 25-40/coat |Signal
Ventilation Yellow
Fan 258
19. |Escape Steel 1 F/C Alkyd Primer 25-40 |Grey
Hatches / 2 F/C Alkyd Topcoat 25-40/coat |Signal
Scuttles Green
257
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S/N| Location (Substrate| Paint and Coating Scheme 35;- Cco ;g:r Remarks
20.|CO2 Fire Steel 1 F/C Alkyd Primer 25-40 |Grey
Extinguisher 2 F/C Alkyd Topcoat 25-40/coat |Black
21.|2 Gallons  |Steel 1 F/C Alkyd Primer 25-40 |(Grey
Gas Water 2 F/C Alkyd Topcoat 25-40/coat |RAL
Fire e,
Extinguisher ©
22.|2 Gallons  |Steel 1 F/C Alkyd Primer 25-40 |Grey
Foam Fire 2 F/C Alkyd Topcoat 25-40/coat |BS Manila
Extinguisher 367
23.|Dry Powder |Steel 1 F/C Alkyd Primer 25-40 |Grey
Fire 2 F/C Alkyd Topcoat 25-40/coat |Signal
Extinguisher Blue 255
24.|AFFF Fire |Steel 1 F/C Alkyd Primer 25-40 |Grey
Extinguisher 2 F/C Alkyd Topcoat 25-40/coat |BS Manila
367
Abbreviations:
DFT - Dry Film Thickness
F/C - Full Coat
GRP - Glass Reinforced Plastic
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Table B.4. Maintenance paints and coating system

Vessel Type / Characteristic

Type of Application

1.

Naval Vessel

2. Naval Offshore Station

Maintenance

Surface Preparation

Formulated Design Period

Refer Substrate Column 3 Years
S/N| Location |Substrate| Paint and Coating Scheme D(I:)I' Colour Code Remarks

1. |Underwater |(Steel, 1 T/U Epoxy Anticorrosive 125-150|Grey Selection of finishing
Hull GRP, Primer / Surface Tolerant coat is based on the
(Including  [Stainless |Epoxy / Epoxy Primer 3 vessel activity
Underwater |Steel 1 T/U Epoxy Tiecot 125-150|Red
Fitting) (Spot 1 F/C Tin Free Antifouling 100-125|Light Red

Blast 1 F/C Tin Free Antifouling 100-125|Dark Red
Corroded

Areas to

Min Sa

2.5)

Steel, 1 T/U Epoxy Tiecot 125-150(Red
GRP, 1 F/C Tin Free Antifouling 100-125|Light Red
Stainless |1 F/C Tin Free Antifouling 100-125|Dark Red
Steel

(Sweep

Blast to

Sound

Paint)

Steel, 1 F/C Tin Free Antifouling 100-125|Light Red
GRP, 1 F/C Tin Free Antifouling 100-125|Dark Red
Stainless

Steel,

Wood

(If

A/Fouling

is Still

Intact)

Aluminium|1 T/U Epoxy Primer 75-100 (Red
(Sweep |1 T/U Epoxy Tiecoat 75-100 |Grey
Blastto |1 F/C Tin Free Antifouling 100-125|Light Red
Sound 1 F/C Tin Free Antifouling 100-125|Dark Red
Paint)

Wood 1 T/U Epoxy Primer 75-100 (Red
(Sweep |1 T/U Epoxy Tiecoat 75-100 (Grey
Blastto |1 F/C Tin Free Antifouling 100-125|Light Red
Sound 1 F/C Tin Free Antifouling 100-125|Dark Red
Paint)

2. |Boot Top Steel, 2 F/C Tin Free Antifouling 100- |Black Selection of finishing
(Under GRP, 125/coat coat is based on the
Laying Wood 3 vessel activity
Coatings are
as per Aluminium|2 F/C Tin Free Antifouling 100-  [Black
Underwater 125/coat
Hull)
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DFT

S/N| Location |Substrate| Paint and Coating Scheme (1) Colour Code Remarks
3. |Shipside, Steel, 1 T/U Epoxy Anti-corrosive 125-150|Grey
Transom & |GRP Primer / Surface Tolerant
Super Epoxy 25-50 [BS Grey 676
Structure 1 F/C Polyurethane Topcoat and For exhaust outlet vicinity
Black
Aluminium|1 T/U Epoxy Primer 75-100 (Red
1 T/U Epoxy Primer 75-100 (Grey
1 F/C Polyurethane Topcoat 25-50 [BS Grey 676
and
Black For exhaust outlet
vicinity
Wood 1 T/U Vinyl Primers 25-50
1 T/U Vinyl Primers 75-80 |
2 F/C Alkyd Topcoat 25- [
40/coat BS Grey 676
4. |Funnel Steel 1 T/U Epoxy Anti-corrosive 125-150|Grey
(exterior) Primer / Surface Tolerant
Epoxy 25-50 |BS Grey 676 |For funnel cap
1 F/C Polyurethane Topcoat
Aluminium|1 T/U Epoxy Primer 75-100 |Red For funnel and upper
1 T/U Epoxy Primer 75-100 |Grey bank of funnel and
1 F/C Polyurethane Topcoat 25-50 |BS Grey 676 |internally down to the
buffer plat
5. |Funnel Steel 1 T/U Surface Tolerant Epoxy 25-40
(interior) 1 T/U Epoxy Topcoat 75-80 |CGrey
1 F/C Epoxy Topcoat 75-80 |Light Grey
White
Aluminium|1 T/U Epoxy Primer 75-100 |Grey
1 T/U Epoxy Topcoat 75-80 [Light Grey
1 F/C Epoxy Topcoat 75-80 |(White
6. |Weather Steel 1 T/U Epoxy Holding Primer 25-50 |Red Add Anti Skid
Deck / 1 T/U Epoxy Gilass flake 175-200|Grey Powder to second
Helo Deck (antiskid to be added) coating
1 F/C Polyurethane Topcoat 50-60 [BS Grey 632
Aluminium|1 T/U Epoxy Primer 75-100 |Red Add Anti Skid
1 T/U Epoxy Glassflake 175-200|Grey Powder to second
(antiskid to be added) coating
1 F/C Polyurethane Topcoat 50-60 |BS Grey 632
GRP 1 T/U Gelcoat TBA |-
1 T/U Epoxy Primer 100-125|Red
1 T/U Epoxy Glassflake 175-200|Grey
(antiskid to be added)
1 F/C Polyurethane Topcoat 50-60 |BS Grey 632
Wood 1 T/U Vinyl Primers 25-50 |- Add Anti Skid Powder to
1 T/U Vinyl Primers 75-80 | final coating
1 T/U Alkyd Topcoat 25-40 |BS Grey 676
1 F/C Alkyd Topcoat 25-40 |BS Grey 676
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DFT

S/N| Location |Substrate| Paint and Coating Scheme (1) Colour Code Remarks
7. |Helo / Flight |Steel 1 F/C Polyurethane Topcoat 25-40 |White
Deck
Marking
8. |Bollards, Steel 1 T/U Alkyd Primer 25-40 |Grey
Fairleads, 1 F/C Alkyd Topcoat 25-40 |BS Grey 632
Stanchions, 1 F/C Alkyd Topcoat 25-40 |BS Grey 632
Guardrails,
Jackand Al minium (1 T/0 Epoxy Primer 75-100 |Grey
Ensign 1 F/C Alkyd Topcoat 25-40 |BS Grey 632
staffs 1 F/C Alkyd Topcoat 25-40 |BS Grey 632
9. |Mast, Steel 1 T/U Alkyd Primer 25-40 |Grey
Davits, 1 F/C Alkyd Topcoat 25-40 |BS Grey 676
Spars, 1 F/C Alkyd Topcoat 25-40 |BS Grey 676
Boom and
Sampson Aluminium|1 T/U Epoxy Primer 25-40 |Grey
Post 1 F/C Alkyd Topcoat 25.40 |BS Grey 676
1 F/C Alkyd Topcoat 25-40 |BS Grey 676
10. |Ships Steel 1 T/U Surface Tolerant Epoxy 25-40 |Red
Internal 1 T/U Epoxy Topcoat 75-80 |Grey
(Exposed 1 F/C Epoxy Topcoat 75-80 [BS Manila
Bulkhead / 367
Deckhead) Or
BS Grey 676
Aluminium|1 T/U Epoxy Primer 75-100 |Grey
1 T/U Epoxy Topcoat 75-80 [(White
1 F/C Epoxy Topcoat 75-80 |BS Manila
367
Or
BS Grey 676
GRP 1 T/U Gelcoat TBA
1 T/U Surface Tolerant Epoxy [125-150|Red
1 T/U Epoxy Topcoat 75-80 |Grey
1 F/C Epoxy Topcoat 75-80 |BS Manila
367
Or
BS Grey 676
Wood 1 T/U Vinyl Primers 25-50 -
1 T/U Vinyl Primers 75-80 -
1 T/U Epoxy Topcoat 75-80 |Grey
1 F/C Epoxy Topcoat 75-80 [BS Manila
367
Or
BS Grey 676
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DFT

S/N| Location |Substrate| Paint and Coating Scheme (1) Colour Code Remarks
11.|Tank Deck / |Steel 1 T/U Epoxy Holding Primer 25-50 (Red Add Anti Skid
Vehicle 1 T/U Epoxy Glassflake 175-200|Grey Powder to second
Deck (antiskid to be added) coating
1 F/C Polyurethane Topcoat 50-60 [BS Grey 632
12. |Internal Steel 1 T/U Alkyd Primer 25-40 |Grey Add Anti Skid
Deck 1 F/C Alkyd Topcoat 25-40 |BS Grey 632 |Powder
Passageway 1 F/C Alkyd Topcoat 25-40 |BS Grey 632
(no deck
covering)  [Ajuminium|1 T/U Epoxy Primer 75-100 |Grey Add Anti Skid
1 F/C Alkyd Topcoat 25-40 |BS Grey 632 |Powder
1 F/C Alkyd Topcoat 25-40 |BS Grey 632
GRP 1 T/U Gelcoat TBA - Add Anti Skid
1 F/C Surface Tolerant Epoxy [125-150|Grey Powder
1 F/C Alkyd Topcoat 25-40 |BS Grey 632
1 F/C Alkyd Topcoat 25-40 |BS Grey 632
Wood 1 T/U Vinyl Primers 25-50 - Add Anti Skid
1 T/U Vinyl Primers 75-80 - Powder
1 T/U Alkyd Topcoat 25-40 |BS Grey 632
1 F/C Alkyd Topcoat 25-40 |BS Grey 632
13. |Engine Steel 1 T/U Surface Tolerant Epoxy [125-150|Red
Room Deck 1 F/C Epoxy Topcoat 75-100 |Grey
1 F/C Epoxy Topcoat 75-100 (BS Grey 632
Or
BS Manila
367
Aluminium|1 T/U Surface Tolerant Epoxy |125-150|Red
1 F/C Epoxy Topcoat 75-100 |Grey
1 F/C Epoxy Topcoat 75-100 |BS Grey 632
Or
BS Manila
367
14. |Machinery |Steel 1 T/U Surface Tolerant Epoxy [125-150|Red
Room Deck 1 F/C Epoxy Topcoat 75-100 |Grey
1 F/C Epoxy Topcoat 75-100 (BS Grey 632
Or
BS Manila
367
Aluminium|1 T/U Surface Tolerant Epoxy |125-150|Red
1 F/C Epoxy Topcoat 75-100 |Grey
1 F/C Epoxy Topcoat 75-100 (BS Grey 632
Or
BS Manila
367
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DFT

S/N| Location |Substrate| Paint and Coating Scheme (1) Colour Code Remarks
15. |Steering Steel 1 T/U Surface Tolerant Epoxy [125-150(Red
Gear Room 1 F/C Epoxy Topcoat 75-100 |Grey
Deck 1 F/C Epoxy Topcoat 75-100 (BS Grey 632
Aluminium|1 T/U Surface Tolerant Epoxy |125-150
1 F/C Epoxy Topcoat 75-100 |Red
1 F/C Epoxy Topcoat 75-100 |Grey
BS Grey 632
16. |Fuel / Qil Steel 1 T/U Phenolic Epoxy 100-125|Grey Only touch-up are to
Tank / Dirty 1 T/U Phenolic Epoxy 100-125 |White be carried out.
Oil / Sludge
tank
(internal) Aluminium|1 T/U Phenolic Epoxy 100-125|Grey Only touch-up are to
1 T/U Phenolic Epoxy 100-125 |White be carried out.
17.|Sea Water |Steel 1 T/U Surface Tolerant Epoxy [175-200 |Grey Comply to IMO MSC
Ballast Tank 1 F/C Surface Tolerant Epoxy [175-200 |White 215 (82) PSPC
(Internal)
Aluminium|1 T/U Surface Tolerant Epoxy |100-125|Grey Comply to IMO MSC
1 F/C Surface Tolerant Epoxy [100-125 |White 215 (82) PSPC
18. |Dirty / Grey |Steel 1 T/U Phenolic Epoxy 100-125|Grey
Water Tank 1 F/C Phenolic Epoxy 100-125|White
(internal)
Aluminium|1 T/U Phenolic Epoxy 100-125|Grey
1 F/C Phenolic Epoxy 100-125 |White
19. |Fresh Water |Steel 1 T/U Solvent Free Epoxy 100-125|Grey Only touch-up are to
Tank 1 T/U Solvent Free Epoxy 100-125 |White be carried out.
(Internal)
Aluminium|1 T/U Solvent Free Epoxy 125-150|Grey Only touch-up are to
1 T/U Solvent Free Epoxy 125-150|White be carried out.
20. |Bilge Water |Steel 1 T/U Solvent Free Epoxy 100-125|Grey
Tank, Pump 1 F/C Solvent Free Epoxy 100-125|White
Room
(internal)
Aluminium|1 T/U Solvent Free Epoxy 100-125|Grey
1 F/C Solvent Free Epoxy 100-125|White
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DFT

S/N| Location |Substrate| Paint and Coating Scheme ) Colour Code Remarks
21.|AVCAT Tank|Steel 1 T/U Phenolic Epoxy 100-125 |Grey
(Internal) 1 F/C Phenolic Epoxy 100-125 [White
22. Bilges, Steel 1 T/U Surface Tolerant Epoxy |125-150|Red
Cable 1 T/U Surface Tolerant Epoxy |125-150|Grey
Locker,Void 1 F/C Polyurethane Topcoat 50-60 |White
Spaces,Tank
-||:—|°p atr;d d Aluminium (1 T/U Surface Tolerant Epoxy | 75-100 |Grey
oor boar 1 F/C Polyurethane Topcoat 50-60 |White
(External
Surfaces)
GRP 1 T/U Gelcoat TBA
1 T/U Surface Tolerant Epoxy |125-150|Grey
1 F/C Polyurethane Topcoat 125-150 |White
Wood 1 T/U Vinyl Primers 25-50 -
1 T/U Vinyl Primers 75-80 -
1 T/U Alkyd Topcoat 25-40 |White
1 F/C Alkyd Topcoat 25-40 |White
23. |All Tanks All 1 T/U Surface Tolerant Epoxy |125-150|Use Topcoat for
(External) Materials appropriate |exposed piping only
surrounding
scheme
24.|Engine And |(Steel 1 T/U Alkyd Primer 25-40 |Grey
Machinery 1 F/C Alkyd Topcoat 25-40 |BS Grey 676
1 F/C Alkyd Topcoat 25-40 |BS Grey 676
25.|Anchor Steel 1 T/U Alkyd Primer 25-40 |Grey
1 F/C Alkyd Topcoat 25-40 |BS Grey 676
1 F/C Alkyd Topcoat 25-40 |BS Grey 676
26. |Anchor Nickel 1 T/U Surface Tolerant Epoxy |125-150|Grey Length of cables
Cable Aluminium |1 F/C Alkyd Topcoat 25-40 |BS Grey 632 |from anchor
Galvanised|1 F/C Alkyd Topcoat 25-40 |BS Grey 632 [shackles to mouth
of naval pipe only to
be painted
Rest of cables to be
preserved with 2
coats of linseed oil.
Steel 1 T/U Alkyd Primer 25-40 |Grey
1 T/U Alkyd Topcoat 25-40 (White
1 F/C Alkyd Topcoat 25-40 [(White
27. |Exhaust Steel 1 T/U Silicone Heat Resistant | 25-50 |Aluminium
Pipe Paint 25-50 |Aluminium
(not lagged) 1 F/C Silicone Heat Resistant
Paint
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S/N| Location |Substrate| Paint and Coating Scheme D(l:)r Colour Code Remarks
28. |Battery Box / |Steel 1 T/U Alkyd Primer 25-40 |Grey
Stowage 1 T/U Alkyd Topcoat 25-40 |White
1 F/C Alkyd Topcoat 25-40 |White
Aluminium {1 T/U Alkyd Primer 25-40 |Grey
1 T/U Alkyd Topcoat 25-40 [(White
1 F/C Alkyd Topcoat 25-40 (White
Wood 1 T/U Vinyl Primers 25-50
1 T/U Alkyd Topcoat 25-40 o
1 F/C Alkyd Topcoat 25-40 |White
White
29. |Boat’s Steel, Use appropriate system as in - -
Underwater [Aluminium,|Scheme 36 of Table 1
Hull GRP,
Wood
30. |[Boat’s Boot |Steel, Use appropriate system as in - -
Top Aluminium, |Scheme 37 of Table 1
GRP,
Wood
31. |Boat Steel Use appropriate system as in - -
(External) Scheme 38 of Table 1
32. |Boat Deck |Steel Use appropriate system as in - -
Scheme 39 of Table 1
33. |Boat’s Steel Use appropriate system as in - -
Internal And Scheme 40 of Table 1
Side Fittings
34. |Painted Wood 1 T/U Vinyl Primer 75-80 -
Woodwork 1 T/U Alkyd Topcoat 25-50 |Grey
(Exposed) 1 F/C Alkyd Topcoat 25-50 |BS Manila
367
Or
BS Grey 676
35. |Woodwork |Wood 1 T/U Alkyd Varnish 20-25 -
(Polished) 1 F/C Alkyd Varnish 20-25 -
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DFT

S/N| Location |Substrate| Paint and Coating Scheme ) Colour Code Remarks
36.|Dan Buoy |Steel 1 T/U Alkyd Primer 25-40 Grey
2 F/C Alkyd Topcoat 25-40/coat |\ hite
and
RAL
Standard
Red 3000
Aluminium |1 T/U Epoxy Primer 25-40 |Grey
1 T/U Alkyd Topcoat 25-40 |White
1 F/C Alkyd Topcoat 25-40 |White
and
RAL
Standard
Red 3000
37.|Navigation |All 1 T/U Surface Tolerant Epoxy 50-75 |Grey Aerial must be
Radar Materials |1 F/C Polyurethane Topcoat 25-50 |BS Grey 676 |cleaned to bare
Scanner, surface
Aerial, Application by spray
Parabolic, painting
Reflector, All aerials are not to
Liod, and be shot blasted
Trackers
38. |Navigation |Steel 1 T/U Alkyd Primer 25-40 |Grey
Radar 2 F/C Alkyd Topcoat 25-40/coat |BS Grey 676
Turning Unit
Aluminium (1 T/U Epoxy Primer 75-100 |Grey
2 F/C Alkyd Topcoat 25-40/coat |BS Grey 676
39. |[Early All 1 T/U Surface Tolerant Epoxy 50-75 |Grey
Warning Materials |1 F/C Polyurethane Topcoat 25-50 |BS Grey 676
Radar
Complete
With Turning
Unit
40. |Upper Deck |[Steel 1 T/U Alkyd Primer 25-40 |Grey
Lighting and 2 F/C Alkyd Topcoat 25-40/coat |BS Grey 676
Navigation
Light Casing
Aluminium (1 T/U Epoxy Primer 75-100 |Grey
2 F/C Alkyd Topcoat 25-40/coat |BS Grey 676
41.|Navigation |[Steel 1 T/U Alkyd Primer 25-40
Light Bow 2 F/C Alkyd Topcoat 25-40/coat |Grey
Black
Aluminium (1 T/U Epoxy Primer 75-100
2 F/C Alkyd Topcoat 25-40/coat |Grey
Black
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S/N| Location |Substrate| Paint and Coating Scheme () Colour Code Remarks
42. |Signal Steel 1 T/U Alkyd Primer 25-40 [Grey
Projectors 2 F/C Alkyd Topcoat 25-40/coat |BS Grey 676
Boat
Aluminium |1 T/U Epoxy Primer 75-100 |Grey
2 F/C Alkyd Topcoat 25-40/coat |BS Grey 676
43. |All Other Steel 1 T/U Alkyd Primer 25-40 |Grey
Electrical 2 F/C Alkyd Topcoat 25-40/coat |BS Grey 676
Turning Unit Or
Equipment, BS Grey 632
g's"'f\’/l“t'on Aluminium |1 T/U Epoxy Primer 75-100 |Grey
ox, Motor, 2 F/C Alkyd Topcoat 25-40/coat |BS Grey 676
Starter, Or
Power
BS Grey 632
Supply el
Sockets etc
44.|Gun Cupola |GRP 1 T/U Epoxy Anticorrosive 125-150 |Red
and Jacket Primer /
for Gun Surface Tolerant Epoxy 75-100 |Grey
Barrel 1 T/U Epoxy Primer 25-50 |BS Grey 676
1 F/C Polyurethane Topcoat
Steel 1 T/U Alkyd Primer 25-40 |Grey
2 F/C Alkyd Topcoat 25-40/coat |BS Grey 676
Aluminium |1 T/U Epoxy Primer 75-100 |Grey Structural fittings
2 F/C Alkyd Topcoat 25-40/coat |BS Grey 676 |and splinter shield
45.|All Gun Steel 1 T/U Alkyd Primer 25-40 |Grey Structural fittings and
Barrels 2 F/C Alkyd Topcoat 25-40/coat |Black splinter shield
46. |Saluting Gun |Steel 1 T/U Alkyd Primer 25-40 |Grey
2 F/C Alkyd Topcoat 25-40/coat |Black
47. |Life Buoy GRP 1 T/U Surface Tolerant Epoxy 50-75 |Grey
1 F/C Epoxy Tiecoat 25-50 |White
Or or
1 F/C Luminous Paint 25-50 |Rescue
Orange
48.|Ammunition [Aluminium (1 T/U Epoxy Primer 75-100 |Grey
Locker / Box 2 F/C Alkyd Topcoat 25-40/coat |BS Grey 676
Or
White
Or
RAL
Standard
Red 3000

54

© STANDARDS MALAYSIA 2017 - All rights reserved




MS 2628:2017

S/N

Location

Substrate

Paint and Coating Scheme

DFT
(W

Colour Code

Remarks

49.

Petrol
Stowage /
Petrol Jerry
Can
Stowage /
Petrol Jerry
Can

Aluminium

1 T/U Epoxy Primer
2 F/C Alkyd Topcoat

75-100
25-40/coat

Grey

BS Grey 676
Or

White

Or

RAL
Standard
Red 3000

50.

Fire Locker

Steel

1 T/U Alkyd Primer
2 F/C Alkyd Topcoat

25-40
25-40/coat

Grey

BS Grey 676
Or

RAL
Standard
Red 3000

For upper deck

For lower deck

Aluminium

1 T/U Epoxy Primer
2 F/C Alkyd Topcoat

75-100
25-40/coat

Grey

BS Grey 676
Or

RAL
Standard
Red 3000

For upper deck

For lower
deck

Wooden

1 T/U Vinyl Primers
1 F/C Vinyl Primers
2 F/C Alkyd Topcoat

25-50
75-80
25-40/coat

Grey

BS Grey 676
Or

RAL
Standard
Red 3000

For upper deck

For lower deck

51.

Combined
DCFF
Locker
(Between
Decks)

Steel

1 T/U Alkyd Primer
1 F/C Alkyd Topcoat
1 F/C Alkyd Topcoat

25-40
25-40
25-40

Grey

BS Grey 676
RAL
Standard
Red 3000
Or

White

Fire fighting for
exterior and interior

Damage control for
interior

Aluminium

1 T/U Epoxy Primer
1 F/C Alkyd Topcoat
1 F/C Alkyd Topcoat

75-100
25-40
25-40

Grey

BS Grey 676
RAL
Standard
Red 3000
Or

White

Fire fighting for
exterior and interior

Damage control for
interior

52.

Combined
DCFF
Locker
Upper Deck
(Exposed)

Steel

1 T/U Alkyd Primer
1 F/C Alkyd Topcoat
1 F/C Alkyd Topcoat

25-40
25-40
25-40

Grey

BS Grey 676
BS Grey 676
Or

White

Or

RAL
Standard
Red 3000

Damage control for
exterior

Damage control for
interior

Fire fighting for
interior
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S/N| Location |Substrate| Paint and Coating Scheme ) Colour Code Remarks
Aluminium (1 T/U Epoxy Primer 75-100 |Grey
1 F/C Alkyd Topcoat 25-40 [BS Grey 676
1 F/C Alkyd Topcoat 25-40 [BS Grey 676 |Damage control for
Or exterior
White
Or Damage control for
RAL interior
Standard
Red 3000 Fire fighting for
interior
53. |[Firemain Steel 1 T/U Alkyd Primer 25-40 |Grey
2 F/C Alkyd Topcoat 25-40/coat |RAL
Standard
Red 3000
54. |Fire Hydrant |Steel 1 T/U Alkyd Primer 25-40 |Grey Damage control for
2 F/C Alkyd Topcoat 25-40/coat |RAL interior
Standard
Red 3000
55. |Hose Bucket |Steel 1 T/U Alkyd Primer 25-40 |Grey Damage control for
/ Box 2 F/C Alkyd Topcoat 25-40/coat |RAL exterior
Standard
Red 3000
Aluminium |1 T/U Epoxy Primer 75-100 |Grey
1 F/C Alkyd Topcoat 25-40 |BS Gray 676 |Damage control for
1 F/C Alkyd Topcoat 25-40 |RAL interior
Standard
Red 3000
GRP 1 T/U Gelcoat TBA Firefighting for
1 F/C Surface Tolerant Epoxy 125-150 |Grey interior
1 F/C Alkyd Topcoat 25-40 |BS Gray 676
1 F/C Alkyd Topcoat 25-40 |RAL
Standard
Red 3000
56. |CO:2 Aluminium |1 T/U Epoxy Primer 75-100 |Grey
Operating 1 F/C Alkyd Topcoat 25-40 |BS Gray 676
Box 1 F/C Alkyd Topcoat 25-40 |RAL
Standard
Red 3000
57.|CO2 Cylinder |Steel 1 T/U Alkyd Primer 25-40 |Grey
2 F/C Alkyd Topcoat 25-40/coat |Black
58.|CO2 Piping |Steel 1 T/U Alkyd Primer 25-40 |Grey
System 2 F/C Alkyd Topcoat 25-40/coat |BS Gray 676
59. |Magazine Steel 1 T/U Alkyd Primer 25-40 |Grey
Spray 2 F/C Alkyd Topcoat 25-40/coat |RAL
(Including Standard
Valve and Red 3000
Cover) Or
BS Gray 676

56
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S/N| Location |Substrate| Paint and Coating Scheme ) Colour Code Remarks
60. [Magazine Steel 1 T/U Alkyd Primer 25-40 |Grey
Flooding 2 F/C Alkyd Topcoat 25-40/coat |Signal Green
257
61. |Electrical Steel 1 T/U Alkyd Primer 25-40 |Grey
Driven Pump 2 F/C Alkyd Topcoat 25-40/coat |Signal Yellow
(Including 258
Submersible
Pump)
62. |Diesel Steel 1 T/U Alkyd Primer 25-40 |Grey
Driven Pump 2 F/C Alkyd Topcoat 25-40/coat |RAL
Standard
Red 3000
63.|DCBA Aluminium (1 T/U Epoxy Primer 75-100 |Grey
Locker 1 F/C Alkyd Topcoat 25-40 |BS Grey 676
1 F/C Alkyd Topcoat 25-40 |RAL
Standard
Red 3000
64.|Foam Inlet |Steel 1 T/U Alkyd Primer 25-40 |Grey For valve and
Tube 2 F/C Alkyd Topcoat 25-40/coat |RAL flanges and piping
Standard system
Red 3000
65. |Prewetting  |Steel 1 T/U Alkyd Primer 25-40 |Grey
Pipe 2 F/C Alkyd Topcoat 25-40/coat |BS Gray 676
66. |Portable Steel 1 T/U Alkyd Primer 25-40 |Grey
Exhaust / 2 F/C Alkyd Topcoat 25-40/coat |Signal Yellow
Ventilation 258
Fan
67. |Escape Steel 1 T/U Alkyd Primer 25-40 |Grey
Hatches / 2 F/C Alkyd Topcoat 25-40/coat |Signal Green
Scuttles 257
68.|CO2 Fire Steel 1 T/U Alkyd Primer 25-40 |Grey
Extinguisher 2 F/C Alkyd Topcoat 25-40/coat |Black
69. |2 Gallons Steel 1 T/U Alkyd Primer 25-40 |Grey
Gas Water 2 F/C Alkyd Topcoat 25-40/coat |RAL
Fire Standard
Extinguisher Red 3000
70.|2 Gallons Steel 1 T/U Alkyd Primer 25-40 |Grey
Foam Fire 2 F/C Alkyd Topcoat 25-40/coat |BS Manila
Extinguisher 367
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DFT

S/N| Location |Substrate| Paint and Coating Scheme () Colour Code Remarks
71.|Dry Powder |Steel 1 T/U Alkyd Primer 25-40 |Grey
Fire 2 F/C Alkyd Topcoat 25-40/coat |Signal Blue
Extinguisher 255
72.|AFFF Fire |Steel 1 T/U Alkyd Primer 25-40 |Grey
Extinguisher 2 F/C Alkyd Topcoat 25-40/coat |BS Manila
367

Abbreviations:

DFT
F/C
GRP
T/U

58

Dry Film Thickness

Full Coat

Glass Reinforced Plastic
Touch up
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Annex C
(informative)

Guide for determining the anchor pattern

Where anchor patterns are not specified in the paint manufacturer's technical data sheet,
Table C.1 is used as a guide for determining the anchor pattern.

Table C.1. Relationship between coating thickness and anchor pattern

Dry film thickness Anchor pattern

125 microns to 200 microns (5 mills to 8 mills) | 25 microns to 50 microns (1 mills to 2 mills)

200 microns to 500 microns (9 mills to 20 mills) | 50 microns to 75 microns (2 mills to 3 mills)

> 500 microns (> 20 mills) 75 microns t0125 microns (3 mills to 5 mills)
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