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Foreword

This standard makes reference to the following British Standards and Code of
Practice:
BS 874, Methods of determining thermal properties, with definitions of
thermal insulating terms.
BS 2972, Methods of test for thermal insulating materials.
BS 3533, Glossary of terms relating to thermal insulation.
BS 3958, Thermal insulating materials.
CP 3005, Thermal insulation of pipework and equipment.

This Part of this British Standard gives requirements for certain finishing
materials that are used in conjunction with the thermal insulating materials 
specified in other Parts of the Standard.
A complementary series of British Standard1) relating to the use of thermal
insulation materials for temperatures above ambient and up to 650 °C has been
established to give guidance on the thickness of insulation to be used.
A British Standard does not purport to include all the necessary provisions of a
contract. Users of British Standards are responsible for their correct application.

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

Summary of pages
This document comprises a front cover, an inside front cover, pages i and ii,
pages 1 to 6 and a back cover.
This standard has been updated (see copyright date) and may have had
amendments incorporated. This will be indicated in the amendment table on the
inside front cover.

1) BS 1334, “The use of thermal insulating materials for central heating and hot and cold water
supply installations”.
BS 1588, “The use of thermal insulating materials in the temperature range 95 °C to 230 °C”.
BS 3708, “The use of thermal insulating materials between 230 °C and 650 °C”.
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1 Scope
This British Standard specifies requirements for
finishingmaterials, prepared for use by mixing with
water, for application to insulating materials after
they have been applied at site to the plant or piping
systems.
Some of these finishing materials are used for
services at temperatures below ambient, in which
case a vapour barrier is-required (see CP 3005).
NOTE The titles of British Standards referred to in this 
standard are listed on page 2.

2 Definitions
For the purposes of this British Standard, the
definitions given in BS 874, BS 3533 and
BS 3958 apply.

3 Sampling and testing
Sampling and testing shall be in accordance with
the appropriate clauses of BS 2972, supplemented
where necessary, or where demanded by the user,
by additional tests, details of which are given in
appendices to this standard.
For the purposes of the tests in this standard, the
water to weight ratio shall be such as to give a
consistency of between 5 and 20 revolutions as 
given by the results of the consistency test described
in Appendix A.
For conditioning prior to test, see Appendix B.

4 Classification
4.1 Finishing materials are generally supplied as
dry powders which, when mixed with water in
suitable proportions, are applied in plastic form and
dried or set in place to form a hard, smooth surface.
4.2 Finishing materials may be classified in three
main types, as follows:
1) Hard setting composition, which sets by 
removal of water on heating, is a mixture of
inorganic fillers and well distributed reinforcing
fibres with a clay bonding agent.
2) Self-setting cement, which sets without the
application of heat, consists of well distributed
reinforcing fibres with a hydraulic cement as 
binder, with or without a plasticizing agent or
fillers.
3) Gypsum plaster composition, which sets 
without the application of heat, consists of
calcium sulphate hemihydrate, with the addition
of well distributed reinforcing fibres, usually to a
lower percentage by weight than for self-setting
cement.

NOTE Materials (1) and (3) above are adversely affected by 
water.Material (2) is not adversely affected but may absorb and
transmit water if it is allowed to lie for long periods.
Materials (1) and (3) should not be used out of doors unless 
protected, and care should be taken in using material (2) out of
doors (see CP 3005).

5 Bulk density
The bulk density shall be determined in accordance
with BS 2972.
5.1Hard setting composition. The density of the
coating, applied and dried, shall be not greater
than 1 500 kg/m3.
5.2 Self-setting cement. The density of the
coating, applied and dried, shall be not greater
than 1 800 kg/m3.
5.3 Gypsum plaster composition. The density of
the coating, applied and dried, shall be not greater
than 1 600 kg/m3.
5.4Limits.For any particular product the variation
from the manufacturer’s quoted value for bulk
density shall not exceed ± 15 %.

6 Wet covering capacity
The wet covering capacity shall be determined in
accordance with Appendix C.
As a general guide, it will be found that the covering
capacities will lie between the following ranges:
1) Hard setting composition. 105–50 m2 1 000 kg
at 13 mm thickness.
2) Self-setting cement. 95–40 m2/1 000 kg
at 13 mm thickness.
3) Gypsum plaster composition.
60–45 m2/1 000 kg at 13 mm thickness.

NOTE The wet covering capacity of the self-setting cements 
cannot be directly related to the applied and dried density as
some of the water used for mixing combines chemically with
hydraulic cement. The self-setting cements, of course, vary with
the manufacturer and the water of hydration will vary from
material to material.

The covering capacity over insulation may differ
from figures obtained by the method described in
Appendix C, which refers to a non-absorbent 
substrate.

7 Thermal conductivity
Finishing compositions are not specifically 
manufactured as thermal insulants, but they do
make some contribution to the thermal resistance of
the insulation system.Where it is necessary to take
this into account in calculations, a thermal
conductivity of 0.2 W/m K may be assumed.
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8 Storage requirements
For hard setting compositions, the maximum free
moisture content shall be not greater than 5 %.
Self-setting compositions and gypsum plaster will
be supplied dry and it is essential that they are
maintained dry during storage.

9 Additional requirements
9.1 Homogeneity. The materials shall be
thoroughly premixed and substantially free from
unopened or badly distributed fibre or coarse
constituents.
9.2 Inertness. The material shall not include
substances that will promote corrosive attack on the
surfaces with which it is in contact (e.g. wire netting
used as reinforcement).
Attention is drawn to the effects of chlorides on
austenitic steels (see CP 3005).
9.3 Heat resistance. The material as applied shall
not deteriorate at the maximum temperature of use.
Finishing compositions and self-setting cements are
normally not applied to surfaces that will be
above 65 °C, but they may come into contact with
hot surfaces where the insulation is penetrated by 
supports or valves or terminates at boiler or furnace
casings.
In some applications the insulated equipment may 
be entirely enclosed in spaces where the ambient 
temperature is relatively high, with a
correspondingly elevated temperature of the
finishing composition.
A method of test for stability at elevated
temperatures is given in Appendix D.
NOTE Normally, hard setting composition is not recommended
for use above 150 °C, or gypsum plaster above 50 °C.

9.4 Setting time. The conditions of setting should
be stated by the manufacturer.
NOTE 1 Hard setting compositions do not contain hydraulic
setting agents and setting time will depend upon the rate at 
which the mixing water is either absorbed into the underlying
insulation or evaporated from the surface, or both.
Application is facilitated and setting time reduced when the
equipment to be insulated is gently heated. Then the hard setting
composition will be reasonably set in 5 hours to 6 hours, although
complete drying may take much longer.
NOTE 2 Self-setting cements are hydraulic setting and only as 
much as can be used within 1 hour should be mixed at one time.
The time for the cement to take an initial set depends upon the
absorbency of the underlying insulating material. On absorbent 
material the cement takes its initial set and can be compacted
and finally trowelled in 2 hours to 3 hours.
On non-absorbent or only slightly absorbent materials the initial
set may take up to 24 hours.
Final drying out will depend on the ambient temperature.
NOTE 3 Gypsum plaster compositions set much more rapidly 
and only as much as can be used within 30 minutes should be
mixed at one time.
These compositions will set hard over absorbent or non-absorbent 
insulation materials within 1 hour.

9.5 Resistance to compression. The
characteristics of the insulating materials to which
the finishing materials are applied vary widely both
in respect of mechanical strength and adhesion
between the insulation and covering.
Commonly used reinforcing materials, such as wire
netting, also affect the mechanical strength of the
complete installation.
The test specified in 7.2 of BS 2972:1961 may be
used to determine the resistance to compression of
finishingmaterials except that the sample size shall
be 75 mm × 75 mm × 25 mm.
For 10 % deformation the resistance to compression
shall be not less than the following values:

The density of the specimen tested shall be stated.
9.6 Flexural strength.When coating compositions
are applied over resilient or easily compressed
insulatingmaterials, any loading such as may arise,
for example, from a ladder placed against the
surface, may cause damage by flexing the covering
rather than by direct compression.
The method of test of flexural strength shall be as 
given in BS 2972, except that the specimen size
shall be 300 mm× 75 mm × 13 mm and that the test 
shall be carried out on 250 mm centres.
The flexural strength of self-setting cement shall be
not less than 2 000 kN/m2.
Figures for hard setting compositions and gypsum
plaster vary considerably from one manufacturer to
another and manufacturers’ recommendations 
should be sought.
The density of the specimens shall be stated in the
test report.
9.7 Resistance to impact. The test for resistance
to impact is only intended for self-setting cement 
and the method of test is given in Appendix E.
The average diameter of five indentations shall not 
exceed 30 mm.
Any cracking of the specimen that is observed shall
be reported.
9.8 Consistency of wet-mixed finishing
materials. The consistency of the wet material, as 
prepared in accordance with the manufacturer’s 
recommendations for application, affects such
properties as ease of trowelling, wet adhesion,
drying, shrinkage and density.
A method of test for consistency is given in
Appendix A.

Hard setting composition 1 000 kN/m2

Self-setting cement 1 700 kN/m2

Gypsum plaster 800 kN/m2
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For the purposes of the tests in this standard, the
water to weight ratio shall be such as to give a
consistency of between 5 and 20 revolutions (as 
given by the results of the consistency test described
in Appendix A).

10 Information to be given by the
purchaser and by the manufacturer
10.1 The following information shall be given by the
purchaser.
1) Type of finishing material required, i.e. hard
setting composition or self-setting cement or
gypsum plaster.
2)Whether or not the finishing material is to be
asbestos-free.
3) Nature of insulation material to which
finishing material is to be applied.
4)Whether heat is expected to be available at the
time of application.
5) Any special features of storage conditions so
that appropriate packing may be arranged,
e.g. where the material may be kept in very 
humid conditions.
6) Any special or unusual conditions of service
anticipated, e.g. high ambient temperatures.

10.2 The following information shall be given by the
manufacturer.
1) Limiting temperature of the applied and dried
coating.
2) Recommendations for mixing and application.
3) Recommended thickness of use.
4) Setting times, initial and final.
5) Shelf life and recommended storage conditions.
6) Covering capacity.
7) Recommendations on additional treatment 
(see Note).

NOTE Suitable anti-alkali or insulating primers may be
necessary for a satisfactory paint application and the advice of
the manufacturer of the finishing material should be sought.

11 Packaging
The material shall be supplied in 12.5, 25 or 50 kg
multiwall bags incorporating a waterproof
membrane, or in waterproof plastics containers.
Packages of other weights may be supplied subject
to agreement between the purchaser and the
supplier.
To minimize dust problems, the bags may be
supplied large enough to allow for the mixing water
to be added to the material in the bag.

12 Marking
Material purporting to comply with this standard
shall be supplied in sealed containers with the
following markings:
1)Manufacturer’s name, designation or trade
mark; if thematerial contains asbestos, this shall
be clearly indicated.
2) Classification of material (see 4).
3) The number of this British Standard,
i.e. BS 3958/6.

NOTE Attention is drawn to the certification facilities offered
by BSI; see back cover of this standard.

13 Identification of asbestos-free
material
13.1 Government Regulations2) concerning
asbestos-containing insulation materials require
that special precautions be observed in order to
safeguard the health of individuals who are
handling these materials, or who are working in the
vicinity.
13.2 In order to identify those materials that will
not involve regulation control, asbestos-free
finishing materials manufactured in accordance
with Part 6 of this standard, shall be distinctively 
coloured red/brown. The colouring matter shall
remain sufficiently stable and permanent under
service conditions to permit the ready identification
of the outer surface of the insulation.
13.3 Materials that contain asbestos fibre shall not 
be other than self-coloured.

2) Statutory Instruments 1969, No. 690, Factories, “The Asbestos Regulations 1969”.
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Appendix A Consistency Test

A.1 Apparatus. The sample of wet-mixed material
is contained in ametal beaker. The beaker is carried
in a vertically sliding cage that is lifted in guides by 
means of a pair of cams shaped so that, at the top of
the stroke, the cage and beaker are allowed to drop
freely. The camshaft may be manually or power
driven. A counter is fitted to count the number of
drops (see Figure 1).
A corrosion-resistant steel ball, weighing 225 g and
of diameter 40 mm, is required.

A.2 Method. The ambient temperature, the
temperature of the water and of the dry mixture at
the time of test is to be 16 ± 2 °C. Thoroughly mix a
representative quantity of dry material and take
a 500 g sample. Gauge the sample with the
recommended quantity of water and mix by trowel
to give a uniform paste. Place the mixture in the
metal beaker in four approximately equal layers.
Unless the manufacturer’s instructions state
otherwise, the time taken from gauging the mix to
filling the beaker is to be not less than 3 minutes or
more than 5minutes.Place the beaker in the cage in
which it should rest freely and then rotate the
cam 20 times in order to remove entrained air and
compact the mixture.With the cage in the highest 
position place the steel ball on top and in the centre
of the mixture. Turn the counter to zero and rotate
the cam at a constant rate (about one revolution per
second) until the ball just disappears below the
surface of the material. Note the number of
revolutions and use as ameasure of the consistency.

Appendix B Conditioning of test 
specimens

B.1 Hard setting compositions. Condition
specimens in accordance with 9 of BS 2972:1961.
B.2 Self-setting cements. Condition the
specimens after mixing andmoulding in impervious 
moulds by the following procedure.
Cover the material with polyethylene or other
suitable plastics film and leave in the mould for two
days to set. Remove the specimen from the mould
and allow to cure on wire mesh trays with free
circulation of air in normal laboratory conditions 
(approximately 20 °C, 64 r.h.) for 11 days.
Dry the specimen to constant weight at 105 °C.
Total curing time, 14 days.

B.3 Gypsum plaster compositions. After
moulding cover the specimen with polyethylene or
other suitable plastics film and leave in the mould
for two days.
After removal from the mould dry the specimen to
constant weight in a well-ventilated oven
maintained at a temperature of between 35 °C
and 40 °C.

Appendix C Test for determination of
wet covering capacity

C.1General.The test for covering capacity involves 
the application of the finishing material in a metal
or other non-absorbent mould.
C.2 Mould. The mould shall be rigid and have
internal dimensions 450 mm × 300 mm × 25 mm
deep.
The base of themould may be of metal plate or other
non-absorbent smooth flat material. The walls may 
be of angle section or of wood firmly secured to the
baseplate by tap bolts or screws.
NOTE The provision of wing nuts for securing the walls to the
baseplate is of assistance for easy removal of the specimen.
C.3 Preparation. Treat the mould with a release
agent to prevent sticking of the material.
Alternatively, thin polyethylene sheet may be used
to line the mould.
C.4Method.Mix in a bowl a known weight of the
composition or cement with water to the appropriate
ratio (see 3). Note the weight of mixing water.
Fill sufficient of the wet mix into the mould, taking
care to avoid undue pressure, and work by trowel or
float to a compacted level surface flush with the
sides.
Weigh the unused material and obtain the amount 
used to fill the mould by difference. To obtain the
weight of dry material used (W, see C.6), a
correction must be made for the water used in
mixing.
C.5 Drying. Drying is not essential to the test, but 
the specimen may be left to air dry if so
recommended by the manufacturer or may be
heated over a hot plate.
After drying, the finishing material should be
examined for cracking or shrinkage from the sides of
the mould.

Speed of camshaft Approximately 1 rev/s
Drop height 20 mm
Size of beaker 500 ml (approximately 75 mm

diameter × 130 mm height).
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C.6 Expression of results. The covering capacity 
is expressed as follows:

Appendix D Heat resistance test

D.1 Heat resistance test. This test is designed to
determine changes in weight, dimensions and
resistance to compression following the heating of
test specimens for 24 hours at the desired service
temperature.
D.2 Preparation of test specimens.Mix a sample
of the material with clean water to the ratio as 
determined according to the method shown in
Appendix A (see 3) and trowel to uniform thickness 
in a mould as specified in Appendix C (13 mm
thickness) or as specified
in 9 of BS 2972:1961.
Allow the sample to air dry or set. From the dry 
sample cut to the requisite degree of accuracy 
specimens of dimensions governed by subsequent 
test sample measurements.
D.3 Procedure
D.3.1 Initial drying and weighing. Dry the
specimens in a well-ventilated oven, at 105 °C
to 110 °C, to constant weight. For gypsum plaster,
the oven temperature is between 35 °C and 40 °C.
Determine and note the weight and resistance to
compression (see 7 of BS 2972:1961).

D.3.2 Heating. Heat the samples continuously 
for 24 hours in an oven at the desired temperature.
At the end of the heating allow the specimens to cool
in a desiccator.
D.3.3 Examination after heating. Remove the
specimens from the desiccator and carry out the
tests without delay in the following order:
1)Weighed.
2)Measured.
3) Subjected to a resistance to compression test.

D.4 Reporting. In addition to reporting changes 
noted in accordance with D.3, note any cracking
that occurred during heating.

Appendix E Resistance to impact test 
for self-setting cement

Cut specimens from samples moulded in accordance
with the method specified for the determination of
covering capacity in accordance with Appendix C.
A convenient size of specimen is 250 mm × 250 mm
and the thickness is nominally 25 mm.
Place the specimen on a flat, smooth concrete floor
or steel plate.
Drop a steel ball of mass 1 kg and 62.5 mmdiameter
from a height of 1.5 m on to the surface of the
specimen, at least 50 mm from the nearest edge and
from the location of a previous indentation.
Measure the diameter of the impression made by 
the ball.
Repeat the test at least five times and report the
average diameter of five indentations.
Report any cracking of the specimen that is 
observed.

where C = covering capacity at 25 mm
thickness (m2/1 000 kg),

b = breadth of mould (mm),
l = length of mould (mm),
W = weight of dry material used in

mould (kg).

C bl
1 000 W
----------------------=
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Figure 1 — Apparatus for comparison of consistency
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