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PREFACE

Standards for Defence

Paint System, Anti-Slip, for Ships Decking, Multi-Pack.

Type 1.  Medium Texture - Hangar Decks and Weatherdecks
Type 2.  Rough Texture    - Flight Decks

a. This standard provides requirements for Paint System, Anti-slip, for Ships Flight Decks,
Hangar Decks and Weatherdecks, Multi-Pack.

b. This standard has been produced on behalf of the Standardization Advisory Group (SAG)
by the Paints Subcommittee.

c. This standard has been agreed by the authorities concerned with its use and is intended
to be used whenever relevant in all future designs, contracts, orders etc. and whenever
practicable by amendment to those already in existence. If any difficulty arises which prevents
application of the Defence Standard, UK Standardization (DStan) shall be informed so that a
remedy may be sought.

d. Any enquiries regarding this standard in relation to an invitation to tender or a contract
in which it is incorporated are to be addressed to the responsible technical or supervising
authority named in the invitation to tender or contract.

e. Compliance with this Defence Standard shall not in itself relieve any person from any
legal obligations imposed upon them.

f. This standard has been devised solely for the use of the Ministry of Defence (MOD) and
its contractors in the execution of contracts for the MOD. To the extent permitted by law, the
MOD hereby excludes all liability whatsoever and howsoever arising (including, but without
limitation, liability resulting from negligence) for any loss or damage however caused when
the standard is used for any other purpose.
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TEXT

Standards for Defence

Paint System, Anti-Slip, for Ships Decking, Multi-Pack.

Type 1.  Medium Texture – Hangar Decks and Weatherdecks
Type 2.  Rough Texture – Flight Decks

SECTION 1 GENERAL REQUIREMENTS

1 SCOPE

This Defence Standard specifies the requirements for an environmentally compliant (PG6/23)
cold curing, multi-pack anti-slip coating system for application to ships’ flight decks and other
designated areas. The system is designed to provide maximum slip resistance against rubber or
leather footwear and aircraft tyres. This Defence Standard includes a requirement for Product
Conformity Certification (PCC) as detailed in clause 9.

2 WARNING

The Ministry of Defence (MOD), like its contractors, is subject to both United Kingdom and
European laws regarding Health and Safety at Work, without exemption.  All Defence
Standards either directly or indirectly invoke the use of processes and procedures that could be
injurious to health if adequate precautions are not taken.  Defence Standards or their use in no
way absolves users from complying with statutory and legal requirements relating to Health
and Safety at Work.

3 RELATED DOCUMENTS

3.1 The publications shown below are referred to in the text of this Standard.  Publications
are grouped and listed in alpha numeric order:

Designation Title

Statutory Instrument The Chemicals (Hazard Information and Packaging for Supply) 
No 3247 Regulations (1984)
BS EN ISO 1513 Paints and Varnishes. Examination and Preparation of Samples for 

Testing
BS EN ISO 1514 Paints and Varnishes. Standard Panels for Testing
BS EN ISO 1518 Paints and Varnishes.  Scratch Test
BS EN ISO 2812-1 Paints and Varnishes. Determination of Resistance to Liquids

Part 1: General Methods
BS EN ISO 3696 Water for Analytical Laboratory Use.  Specification and Test 

Methods
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SECTION 1 GENERAL REQUIREMENTS

BS EN ISO 7253 Paints and Varnishes  - Determination of Resistance to Neutral Salt
Spray (fog).

BS EN 23270 Specification for Temperature and Humidity for Conditioning and 
Testing Paints, Varnishes and their Raw Materials

BS EN 29117 Paint and Varnishes. Determination of Through-dry State and 
Through-dry Time. Method of Test

BS EN 45014 General Criteria for Supplier’s Declaration of Conformity
BS 381C Specification for Colours for Identification, Coding and Special 

Purposes
BS 410 Specification for Test Sieves
BS 476: Part 7 Method for Classification of the Surface Spread of Flame of 

Products
BS 3900 Methods of Test for Paints
BS 5193 Specification for Zinc Phosphate Pigments for Paints
BS 7079: Part A1 Specification for Rust Grades and Preparation Grades of Uncoated 

Steel Substrates and of Steel Substrates After Overall Removal of 
Previous Coatings

BS 7079: Part E3 Specification for Cast Steel Shot and Grit
BS 7079: Part E4 Specification for Low-carbon Cast Steel Shot and Grit
DEF STAN 02-711 Determination of Smoke Index of the Products of Combustion from

Small Specimens of Materials.
DEF STAN 02-713 Determination of Smoke Index of the Products of Combustion from

Small Specimens of Materials.
DEF STAN 91-25 Lubricating Oil, Steam Turbine and Gear: Light Service: NATO 0-

240 Joint Service Designation: OM-100
DEF STAN 91-98 Lubricating Oil, Gas Turbine Engine, Synthetic Grade 7.5 cSt 

NATO Code O-149  Joint Service Designation: OX-38
DIN 4768 Determination of Values of Surface Roughness Parameters Ra, Rz, 

Rmax using Electrical Contact (Stylus) Instruments

3.2 Reference in this standard to any related document means in any invitation to tender or
contract the edition and all amendments current at the date of such tender or contract unless a
specific edition is indicated.

3.3 In consideration of 3.2 above, users shall be fully aware of the issue and amendment
status of all related documents, particularly when forming part of an invitation to tender or
contract.  Responsibility for the correct application of standards rests with users.

3.4 D Stan can advise regarding where related documents are obtained from.  Requests for
such information can be made to the D Stan Helpdesk.  How to contact the Helpdesk is shown
on the outside rear cover of Def Stans.
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SECTION 1 GENERAL REQUIREMENTS

4. DESCRIPTION

4.1    The paint system consists of one coat of multi-pack primer and two coats of multi-pack
finish, and is available in two texture qualities, Type 1 – medium texture and Type 2 – rough
texture, to provide a textured anti-slip finish. The paint system provides protection against
corrosion and retains its anti-slip properties under conditions of heavy wear and frequent contact
with sea water for a minimum period of 4 years.

4.2 The paints are prepared for use by mixing the components in a simple ratio by volume.

4.3 The paint system is intended for application to abrasive blasted steel to a coating thickness
recommended by the manufacturer.

4.4 The colour of the finishing paint is normally Dark Admiralty Grey, colour No 632 or Extra
Dark Sea Grey, colour No 640 complying with BS 381C.

5 INFORMATION TO BE SUPPLIED BY THE PURCHASER

The purchaser shall state clearly in the contract or order:

(a)        the colour

(b)        the texture quality (eg Type 1 or Type 2)

6 SUPPLY

All materials required to be used as a system shall be obtained from the same manufacturer who
shall be responsible for ensuring that each coat is compatible, one with another.

7 KEEPING QUALITY

The base paint and curing agent, when stored in the original sealed containers at a temperature
between 0°C and 35°C (if a solvent based product) or between 5°C and 35°C (if a water based
product), shall retain the properties described in this Standard for a period, from the date of
despatch by the manufacturer to the customer, of not less than 12 months.
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SECTION 1 GENERAL REQUIREMENTS

8 QUALITY ASSURANCE

8.1 The manufacturer shall test each batch to prove that it complies with the test
requirements in Table 1.

8.2 If any sample is found not to conform to this standard, the whole batch shall be rejected.

9 PRODUCT CONFORMITY CERTIFICATION

The contractor shall submit a declaration of conformity that their product fully complies with the
requirements of this standard in accordance with BS EN 45014. In addition, the manufacturer
shall obtain a Certificate of Conformity with the requirements of Tests:

13 - Surface spread of flame resistance;
14 - Smoke index of products of combustion;
15 - Toxicity index of products of combustion;
16 - Wear resistance;
17 - Anti-slip properties (new film);
18 - Anti-slip properties (worn film);
19 - Resistance to natural weathering;
20 - Application properties,

from a laboratory acceptable to the responsible Technical or Supervising Authority named in the
contract or order

10 CONTAINERS AND MARKING OF CONTAINERS

10.1 The paint shall be filled into sound, clean and dry containers suitable for the product.
Trade pattern containers will be accepted unless otherwise specified in the contract.

10.2 It is the manufacturer’s responsibility to mark containers in accordance with any legal
requirements. In addition, the containers constituting a consignment shall each be legibly and
durably marked with the following details:

- Designation of the material (as shown in the title of this standard)   

- Standard number: Def Stan 80-134/3

- Component name: (eg base paint)

- Texture: (eg Type 1 or Type 2)

-          Material: (eg primer)

- Colour
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- Distinctive batch number

- Manufacturers expiry date

- Manufacturer’s name, initials or recognized trade mark

- Mixing instructions

and such other markings as may be prescribed in the terms of the contract.
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SECTION 2 MATERIALS

11 PRIMER

11.1 Composition

11.1.1 The paint shall consist of a pigmented, multi-pack cold curing epoxide resin vehicle.

11.1.2 The pigment content of the paint shall consist essentially of zinc phosphate,
opacifying pigments and tinters.

11.1.3 The zinc phosphate pigment shall comply with BS 5193.

11.1.4 The total lead content of the paint shall be lower than that stipulated for labelling as a
lead containing paint under Statutory Instrument No 3247:  1984

11.1.5 The paint shall not contain chromate pigments.

12 FINISH

12.1 Composition

12.1.1 The paint shall consist of a pigmented, multi-pack cold curing epoxide resin vehicle.

12.1.2 The paint shall contain a suitable aggregate to give the required anti-slip properties.

12.1.3 The total lead content of the paint shall be lower than that stipulated for labelling as a
lead containing paint under Statutory Instrument No 3247:  1984

13 TESTING

13.1 Test conditions

13.1.1 Unless otherwise specified, all tests shall be carried out at the conditions specified in
BS EN  23270.

13.2 Condition

13.2.1 When the base paint and curing agent in the original containers or in the laboratory
sample container is examined in accordance with BS EN ISO 1513, they shall be free from
extraneous matter and shall not show objectionable skinning, settling, gelling or other defect.

13.2.2 The base paint and curing agent shall be in a condition such that stirring easily produces
a smooth uniform material which, after mixing in the proportions specified by the manufacturer,
shall be suitable for application by the method recommended by the manufacturer.

13.2.3 The paint, thus prepared, shall be used for the preparation of test panels (see Annex A).
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SECTION 2 MATERIALS

13.3 Test requirements.

A sample taken from any portion of the supply shall comply with the requirements of Table 1.

Table 1 : Test Requirements

Test Property System/Substrate Limits Method

1 Pot life (23°C) - Primer : after 2 hours
the viscosity shall not
increase by more than
a factor of two.

Finish: suitable for use
at 4 hrs

Annex B

2 Application
properties and
finish

a. Primer, single
coat, burnished
steel 300 x 100 mm
or larger

b. System,
burnished steel 300
x 100 mm or larger

Smooth even, opaque
finish free from runs,
sags or other defects

Even textured finish

Visual, 24 hours after
application

Visual, 24 hours after
application of the
final coat

3 Hard-dry time a. Primer, single
coat, burnished
tinplate.
b. System, single
coat, burnished
tinplate

≤ 4 hours

≤ 16 hours

BS EN 29117

Tactile (thumbnail)

4 Fitness for
recoat (primer
only)

Single coat,
burnished tinplate

No signs of
incompatibility
between the coats

Annex C

5 Colour (finish
only)

Single coat,
burnished tinplate

Type 1; BS381C:632

Type 2; BS381C:640
Colour as specified by
the purchaser

BS 3900:Part D1,
under diffuse
daylight, 24 hours
after application

6 Scratch
resistance
(primer only)

Single coat,
burnished tinplate

No penetration to the
substrate

BS EN ISO 1518,
using a load of
2000g, 7 days after
application
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Table 1 : Test Requirements

Test Property System/Substrate Limits Method

7 Resistance to
ester lubricant

System, burnished
steel

No blistering,
softening, colour
change or other defects

Annex D, 7 days
after application of
the final coat

8 Texture depth

(millimeters)

System, burnished
steel

Type 1;  0.13 to  0.35

Type 2;  0.40 to  0.60

Annex E, 7 days after
application of the
final coat

9 Resistance to
neutral salt spray
(primer only)

Single coat, grit
blasted steel 2 mm
thick

No blistering or other
defects, no corrosion
of the substrate

BS EN ISO
7253:2001, for 4
weeks, 7 days after
application

10 Resistance to
neutral salt spray

System, grit blasted
steel 2 mm thick

No blistering or other
defects, no corrosion
of the substrate

BS EN ISO
7253:2001, for 6
weeks, 7 days after
application of the
final coat

11 Impact
resistance

System, grit blasted
steel 5 mm thick

No cracking, loss of
adhesion or other
defects

BS 3900:Part E7, 7
days after application
of the final coat

12 Resistance to
artificial
weathering

System, grit blasted
steel 2 mm thick

No blistering, cracking
or loss of adhesion, no
corrosion of the
substrate

BS 3900:Part F16 for
16 weeks, 7 days
after application of
the final coat

13 Surface spread
of flame
resistance

System, grit blasted
steel 5 mm thick

Class 1 BS 476:Part 7

14 Smoke index of
products of
combustion

System, burnished
steel 75 x 75 mm

≤ 20 Def Stan 02-711

15 Toxicity index
of products of
combustion

System as a free
film

≤ 5 Def Stan 02-713

16 Wear resistance System, burnished
steel 300 x 125 x 2
mm

Loss in mass ≤ 5 g, no
exposure of the
substrate

Annex F, 7 days after
application of the
final coat

17 Anti-slip
properties ( new
film)

System, burnished
steel 300 x 125 x 2
mm

a. Wet ≥ 70

b. Oily ≥ 30

Annex G, 7 days
after application of
the final coat
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Table 1 :Test Requirements (concluded)

Test Property System/Substrate Limits Method

18 Anti-slip
properties (worn
film)

System, burnished
steel 300 x 125 x 2
mm

a. Wet ≥ 60

b. Oily ≥ 20

Annex F, followed by
Annex G on the worn area,
7 days after application of
the final coat

19 Resistance to
natural
weathering

System, grit blasted
steel 300 x 300 x 5
mm

No blistering, cracking
or flaking. No
corrosion of the
substrate. Change in
colour to be within the
standard set by the
Responsible Technical
or Supervising
Authority

Annex H, 7 days after
application of the final coat

20 Application
properties

System, Ships’ flight
deck

To the satisfaction of
the Responsible
Technical or
Supervising Authority

Practical ship painting trial
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ANNEX A

PREPARATION OF TEST PANELS

A.1 For the purposes of tests 2 to 8, 14,  and 16 to 18 in Table 1, use test panels complying
with and prepared in accordance with the relevant requirements of BS EN ISO 1514.

A.2 For the purposes of tests 9 to 13 and 19 in Table 1, use a steel panel complying with BS
EN ISO 1513 and abrasive blasted in accordance with BS 7079: Part A1, SA 2½ to give a
surface profile of (40 ± 10) µm expressed as Rtm , as defined in DIN 4768, or Rtm , where   Rz

= Rtm. The abrasive grit shall comply with BS 7079: Part E3 or E4.

A.3 For the purposes of test 15 of Table 1, apply the system to PTFE sheet or similar
material, allow to dry at the conditions specified in BS EN 23270 for 24 hours, carefully
remove the film from the substrate and allow to condition for a further 6 days at the conditions
specified in BS EN 23270.

A.4 Apply to the test panels a paint system recommended by the paint manufacturer.

A.5 Apply the paint by the method recommended by the paint manufacturer to the specified
type of panel and allow to stand with free access of air for the specified time at the conditions
specified in BS EN 23270.

A.6 Apply the paint to the test panels at a spreading rate/film thickness recommended by the
paint manufacturer with the number of coats in accordance with Section 1, 4. para. 4.1.
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ANNEX B

DETERMINATION OF POT LIFE

B.1 Primer

B.1.1 Determine the viscosity of the freshly mixed paint in accordance with BS EN ISO
2431.

B.1.2 Store a 250 ml sample of the ready-to-use paint, for the specified period at (23 ±
2)°C, in an open container so that the depth of the material is approximately equivalent to the
diameter of the container.

B.1.3 At the end of the specified period re-determine the viscosity of the paint in
accordance with BS EN ISO 2431.

B.1.4 Compare the initial and final viscosity results.

B.2 Aggregate Finish

Store a five litre sample of the ready for use paint for the specified period in an open container
so that the depth of the material is approximately equivalent to the diameter of the container.
At the end of the period, inspect the paint for suitability for use.
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ANNEX C

DETERMINATION OF FITNESS FOR RECOAT

Six hours after application of the paint, apply one coat of finishing paint in accordance with the
manufacturer’s instructions.  Allow the panel to dry for 24 hours at the conditions specified in
BS EN 23270 and examine for signs of incompatibility.
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ANNEX D

DETERMINATION OF RESISTANCE TO ESTER LUBRICANT

D.1 Apparatus

An oven capable of maintaining a temperature of  (70 ± 2) °C.

D.2 Procedure

D.2.1 Test the paint system in accordance with BS EN ISO 2812-1, Method 1, Procedure
A, using lubricating oil OX-38 complying with Def Stan 91-98, at a temperature of (70 ± 2)
°C.

D.2.2 Immerse half the panel for a period of 2 hours. Remove the panel, rinse well with
white spirit and allow to cool for 30 minutes. Examine the panel.
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ANNEX E

DETERMINATION OF TEXTURE DEPTH BY THE SAND PATCH METHOD

E.1 Apparatus and Material

E.1.1 Pair of dividers capable of measuring radii up to 50 mm

E.1.2 Ruler marked in mm

E.1.3 Cylinder 5 mm high with an internal diameter of 10 mm

E.1.4 Flat wooden disc of 25 mm diameter with a hard rubber disc of the same diameter stuck
to one face, this rubber facing should be about 1.5 mm thick. For convenience, the other face
may have a short spigot or dowel to serve as a handle.

E.1.5 Soft hand brush

E.1.6 Quantity of sand which will pass a 300 µm sieve and be retained on a 150 µm sieve,
both sieves complying with the requirements of BS 410.

E.1.7 Container for the sand

E.2 Procedure

E.2.1 The surface to be measured shall be dry and should first be swept with a soft brush to
remove any surface debris. Fill the cylinder with sand and gently tap the base of the cylinder
several times to ensure that the sand fills the container totally. Level off using a straight edge.

E.2.2 Pour the sand into a heap on the surface to be tested.  Gently spread the sand over the
surface, using the disc with the face kept flat, in a circular motion, to distribute the sand into a
circular patch with the surface depressions filled to the level of the peaks.

E.2.3 With the dividers, measure the radius of the patch formed by the sand in four different
positions and record to the nearest mm. Repeat the procedure on a second sand patch in a
different area of the panel. Record the mean of these successive readings, using this figure as
the patch diameter for calculations.

E.3 Calculation

Calculate the exact volume of the cylinder (V)

V =  r  x h1
2π

where, r1 = radius of cylinder

           h = height of cylinder

When the volume of the cylinder is V, the texture depth TD, will be given by
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TD =  
V

r2
2π

where r2 is the radius of the sand patch (see iii below).

Figure 1.  Measurement of Texture Depth by the Sand Patch Method

(i) Known volume of sand of uniform particle size is poured on the test area

(ii) The sand is spread to form a circular patch with the valleys filled to level of the peaks

(iii) The radius of the circular patch is measured four times as depicted and the mean used for
the calculations

   
     
1
             2

  3

(iv) Texture depth  =  Volume of sand
  Area of Patch

Diameter

4
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ANNEX F

DETERMINATION OF WEAR RESISTANCE

F.1 Apparatus

F.1.1 The apparatus illustrated in figure 2 consists essentially of a device in which the panel
under test may be held in a horizontal position.

F.1.2 A loaded metal blade is drawn back and forth (one cycle) relative to and in contact with
the panel.  The stroke length is approximately 230 mm and the speed is approximately 37
wear cycles/minute.  A mechanical counter records the number of wear cycles.

F.1.3 The panel under test is held, painted surface upwards, on a firm base so that no sagging
or bending can occur.

F.1.4 The wear blade is 100 x 20 x 2 mm and consists of mild steel complying with BS EN
ISO 1513.  For the purpose of the test, the wear blade is loaded with a 5000 g weight of
suitable size.

F.1.5 Soft brush

F.2 Procedure

Weigh the panel to an accuracy of ± 0.01 g (m1) and clamp the test panel into the apparatus.
Place a new wear blade into the holder and gently lower into contact with the panel.  Place
weights on the holder above the wear blade to obtain the specified load.  Set counter to zero
and wear panel for 250 cycles. Remove the panel and, using the soft brush, remove all loose
debris and re-weigh (m2).  Examine the panel to see if the blade has penetrated to the
substrate.  (On conclusion of the test, discard the worn wear blade).

F.3 Calculation

Loss in mass = m1 – m2
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Figure 2.  Reciprocating Arm Wear Test Apparatus
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ANNEX G

DETERMINATION OF ANTI-SLIP PROPERTIES

G.l Apparatus

Transport Road Research Laboratory (TRRL) skid tester

G.2 Reagents

G.2.1 Water complying with BS EN ISO 3696, Grade 3

G.2.2 Oil OM-100 complying with Def Stan 91-25

G.3 Procedure

G.3.1 Mount one panel in the apparatus and apply a liberal quantity of water.
Immediately determine the skid resistance using the TRRL skid tester operated in accordance
with the manufacturer’s instructions.

G.3.2 Mount the remaining panel in the apparatus and apply a liberal quantity of oil,
OM-100.  Immediately determine the skid resistance using the TRRL skid tester operated in
accordance with the manufacturer’s instructions.

G.3.3 Note the indicated scale reading.
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ANNEX H

DETERMINATION OF NATURAL WEATHERING PROPERTIES IN A MARINE
LOCATION

H.1 Expose the panel in accordance with BS 3900:Part F6 in a horizontal attitude at ground
level, with the anti-slip surface uppermost.

H.2 Before exposure, immerse the panel in sea water for between 5 and 10 minutes and then
place on exposure while still wet.

H.3 Repeat the procedure described in H.2 at approximately 09.00 am at 7 day intervals over
the total exposure period of two years.
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