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.1_.:_m BRiTISH m.ﬂ.azc;_w. having, been approved by the Tron
and Stee! industry Standards. Committee, was published
under the authority of the Executive Board on 12 November
1971, e AT T T e e
@ British Standards Institution, 1971.

SBN: 580 06966 4 )

The Tnstitution desires to call auention io the fact that this
British Standard does not purport to include all the necessary
provisions of a contract.

in order to keep abreast of progress in the industries
concerned, British Standards are subject to periodical review.
Suggestions for improvements will be recorded and in due
course brought to the notice of the commitiees charged with
the revision of the standards to which they refer.

A complele list of British Standards, numbering over 5000,
fully indexed and with a note of the contents of each, will
be found in the British Standards Yearbook, which may be
purchased from BSI Sales Departmenl. It mav also be
consulted in many public libraries and similar institutions.

This standard makes reference to the following British
Standards:

BS 78. Cast iren spigol and sockel pipes (vertically cast)
and spigot and socket fittings.
Part 1. Pipes.
Part 2. Fittings.

BS 240. Method for Brinell hardness test.
Part 1. Testling of metals.

BS 1211, Centrifugally cast (spun) iron pressure pipes for
waler, gas and sewage.

BS 2035. Cast iron Aanyged pipes and flanged fittings.

BS 2789. Iron castings with spheroidal or nodular graphite.

1S 3416. Black bilumen coating solutions for cold applica-
tion.

BS 4164. Coal tar based hot applied coating maierials for
protecting iron and steel, including suitable
primers where required.

Printed {n Engla+d by WELBECSON PRESS LIMITED, London, S_.W.11.
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BS 4504. Flanges and bolting for pipes, valves an fittings.
.. Metric series. o
BS 4622, . Grey iron pipes and fittings.
CP 2010, Pipelines. - . .
E Part 3. Design and construction of iron pipelines
in land*. ’

*In course of preparation.

British standards are revised, when necessary, by the issue either
of amendment slips or of revised editions. It Is important that
users of British Standards should cscertain that they are i
possession of the latest amendments or editions.

The following BSI references relate to the work on this standard:
Committee reference ISE/16 Draft for comment 67/27244
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..‘._....,no-o._w.mn

The Iron and Steel Industry Standards
supervision this British Standard was prepared, consists of representa- -
lives from the following Government departments and scientific and -
jndustrial organizations: - e Lo . o

*British Cast Iron Research  Association
_ British Constructional Steelwork Association -

British Electrical and Allied Manufacturers’ Association
*RBritish lronfounders’ Association :

British Mechanical Engineering Confederation .

British Steel Industry :

Council of Iron Producers

Council of lronfoundry Association i .

Depariment of Employment and Productivity -

Depanment of Trade and Industry (Marinc Division)
*Engineering Equipment Users' Association

Federation of Civil Engincering Contraciors
*Institute of British Foundrymen
sInstitution of Civil Engineers

Institute of Iron and Steel Wire Manufacturers

Institute of Marine Engineers

Institution of Mechanical Engineers (Automobile Division)

Institution of Production Engineers

institution of Strucwural Engineers

Joint Iron Council

Lloyds Register of Shipping

Ministry of Defence

Ministry of Defence, Army Department

National Association of Drop Forgers and Stampers

National Physical Laboratory (Department of Trade and Industry)

0il Companies” Materials Association
Royal Institute of British Architects
Shipbuilders” and Repairers” National Association
Society of British Aerospace Companies Lid.
Society ol Motor Manufacturers and Traders Ltd.
Stainless Stecl Development Assaciation
Sieel Castings Research and Trade Assaciation
Tank and Industrial Plant Association
Tin Research Institute
wWalter-Tube Boilermakers' Associution

The scientific and induslrial organizations marked with an asterisk in
the above list, together with the following, were directly represented
on the committee entrusied with the preparation of this British Standard:

Briish Valve Manulacturers’ Association
British Waterworks Association
Department of the Environment

Gas Council

Insiitution of Gas Engincers

Institution of Mechanical Engineers
institution of Municipal Enginecrs
Institution of Public Health Engineers
Inssitution of Water Engineers

Ministry of Housing and Local Governmenl
Ministry of Public Building und Works
Post Ollice .

Individual companies

" Committes, .under whose -

BS 4772 : 1971

* [ BRITISH STANDARD SPECIFICATION FOR

~ DUCTILE IRON PIPES AND FITTINGS

FOREWORD

This British Standard has been prepared. under the authority of the Iron and
Steel Industry Standards Committee, and has been based on the draft ISOG
Recommendation for ductile iron pipes, fittings and accessories which is cur-
rently being considered by ISO (International Organization for Standardization).

Ductile iron is iron in which the graphite is present substantially in spheroidal
form instead of in flakes, as occurs in flake graphite iron; this modification of
the graphite form gives the material mechanical properties which are superior
10 those of flake graphite iron without detriment to other characteristics.

Although it is intended that this specification, in conjunction with BS 4622,
will eventually supersede BS 78, BS 1211 and BS 2035, there is no direct inter-
changeability between the metric sizes included and either the spigot and socket
pipes to BS 78 : Part 1, and BS 1211 or the fittings to BS 78 : Part 2. For this
reason the following alternative me.hods of connecting metric size pipe with
inch size pipe are provided in this specification:

(1) the use of a doukble-socket change collar in accordance with Table 25 of
this standard; or

{2) the use of a spigot and socket change piece in accordance with Table 26,
together with a standard metric size collar in accordance with Table 24, where
required.

The use of change coliars is recommended only where the differential force
due to internal pressure is insufficient to cause movement of the change collar.

Flanges in this specification have been rationalized dimensionally to facilitate
production. This does not affect their interchangeability with the corresponding
flanges in BS 4504.

This British Standard provides for a single class of spigot and socket ductile
iron pipe, designated Class K9, together with appropriate fittings. Simitarly a
single class of flanged ductile iron pipe is inciuded, designated Class K12,
together with the appropriate fittings. Detailed guidance on the use of these
components in pipelines and pipe systems is provided in CP 2010 : Part 3%

NOTE. Pressures in this standard are given in bar (gavge); 1 bar = 105 Nfm2.

*In course of preparation.
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" ' SPECIFICATION . -

1..-SCOPE _ _

11 H:E.,h..-.:ﬁr. Standard specifies requirements for the .._.o__o?.m:.m“

1.1.1 Ductile iron pipes manufactured by any of the wo_._os.mm_m ﬁ_.omnwmmmw :
(1) Centrifugat nwmznm in metal moulds.~ e T
(2) Centrifugal nmw:‘:m‘m:.wﬂsm moulds.

(3) Casting in sand moulds.

1.1.2 Ductile iron fittings.

1.2 This standard is applicable to ductile iron pipes and filtings having spigots
and/for sockets for fiexible joints or flanges and also to ductile ‘iron pipes and
fittings having other types of joints, the general dimensions of which, excepting
those relating to the joints, conform to this standard. ’

NOTE 1. Ductile iron pipes and Ruings are not normally manulaciured with spigots and
sockets for lead caulked joints, except that inch size ends of change fillings only (see 4.4.3)
may be specified with sockets of this type.

NOTE 2. The titles of British $tandards referred 10 in this standard are listed on page 2.

2. TYPES OF JOINTS

2.1 Spigot and socket ends. Ductile iron pipes and fttings with spigot or
socket ends are manufactured with flexible joints in which the seal is achieved
by means of a suitably retained rubber gasket. It is not possible to include such
joints in this standard without restricting their future development, but the
gaskel and joint surfaces shall be in accordance with the manufacturer’s standard
dimensions and tolerances. As the manufacturing dimension: and tolerances of
individual types of joint may difler, the manufacturer’s guidance should be
obtained in resard to interchangeability where pipes and fittings of differing
design are to be joined. The gasket shall be of such size and shape that, when
jointed in accordance with the manufucturer’s instructions, it shall provide a
positive seal within the manufacturer’s range of maximum joint deflection and
withdrawal under all combinations of joint and gasket dimensional tolerance,
and in the range of pressures likely to occur in the pipeline including, where
applicable, those below atmospheric pressure.

2.2 Flanged joints

2.2.1 The availability of flanges for pipes and fittings is indicated in Table 1
for the appropriate nominal internal diameter and flange designation.

Flanges designated NP10, NP16, NP25 and NP40 are suitable for nominal
hydraulic working pressures up to and including 10 bar, 16 bar, 25 bar and 40
bar respectively at temperatures between — 10 °C and 120 °C.

8
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L Hgbﬁh 1. FLANGES -

Flange designation

Nominal infernal . | - - - . - B
diameter NP10 - - NPI6 NP25 NP40
DN ’ (sce Table 10) | (sec Table 11) | (sce Table 12) | {see Talle 13}
~.omme .
80300 inc. X X X x
350-600 inc. X X X -
700-1200 inc. X X - -

X’ indicates available flange.

222 The faces of the flanges of pipes shall be at right angles to, and con-
centric with, the axis of the bore. The faces of the flanges on fittings shall be at
right angles to the directional axes. Flanges shall be faced over the jointing
surface with a tool mark finish having a pitch of 1 & 0.3 mm; serrations may
be spiral or concentric.

2.2.3 Bolt holes shall be drilled unless the purchaser agrees that they shall be
coted. The pitch circle diameter of the bolt holes shall be concentric with the
bore. The bolt holes shall be located off the centre lines, unless otherwise
specified by the purchaser, and where there are two or more flanges, the bolt
holes shall be aligned.

2.2.4 Ductile iron pipes conforming to the requirements of Table 15, having
ductile iron screwed-on flanges shall be sealed at the threaded joint between the
pipe and the flange by a suitable sealing compound. The standard sealing com-
pound applied to the joint shall be suitable for use with * raw * and ‘potable’
water up to a temperature of 100 °C, natural and town gas, of domeslic sewage.
Alternative types of sealing compeound for pipes used for other duties, such as
the carrying of industrial effluents or chemicals, shail be the subject of an
agreement between the manufacturer and the purchaser.

3, DIMENSIONS AND CLASS DESIGNATIONS FOR PIPES

3.1 The single class of spigot and socket ductile iron pipe mrm__ comply with
the dimensions given in Tabie 14 and shall be designated Class K9.

32 The single class of flanged ductile iron pipe shall comply with the dimen-
sions given in Tables 13 or 16 and shail be designated Class Kli2.

33 The u_.amﬁ.a‘nmmbmm and maximum hydrostatic field test pressures for
ductile iron pipes conforming to this specification (see 2.2.1, 3.1 and 3.2) shall

9
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be in accordance with those given in CP 2010 : Part 3*. The works hydraulic .

and pneumatic test pressures shall be in accordance with those specified .in
Table 8 and 12.4 respectively. ’ . S :

3.4 Pipes having thicknesses differing from those specified in m_mrwm 14 to 16
inclusive shall be the subject of an agreement between the manufacturer and the
purchaser. Increases “or decreases in the thickness of the pipe wall shall be
obtained by variation of the internal diameter only in the case of centrifugally

cast pipes.

3.5 The length of any pipe other than one of standard length, shall be spegified
by the purchaser on his n:ﬂEQ and/or order.

4. DIMENSIONS AND CLASS DESIGNATIONS FOR FITTINGS

4.1 The single class of fitting shall comply with the dimensions given in Tables
17 to 43 inclusive, and shall be designated Class K12, except that fittings with
branches (Tables 21, 22 and 42) shall be designated Class Kl4.

4.2 The pressure ratings and maximum hydrostatic field test pressures for
ductile iron fittings 1o this specification (see 2.2.1 and 4.1) shall be in accordance
with those given in CP 2010 : Part 3*. The works hydraulic and pneumatic
test pressures shall be in accordance with those specified in Table 8 and 12.4,
respectively.

4.3 Fittings having thicknesses differing from those specified in Tables 17 to
32 and 37 to 43 inclusive, or fittings strengthened by ribbing, or any other
proven method, shall be the subject of an agreement between the manufacturer
and the purchaser.

In cases where the wall thickness of fittings differs from those given in
Tables 17 to 32 and 37 to 43 inclusive, the differences may be obtained by
modification to the external diameter (plugs, change pieces and flanged spigot
pieces excepted) or to the internal diameter.

4.4 Change fittings

4.4.1 A range of change fittings which shall be in accordance with the dimen-
sions given in Tables 25 and 26 will enabie meiric size spigot and socket ductile
iron pipes and fittings to be jointed to inch size cast iron pipes and fittings
having external diameters conforming to BS 1211, Classes B, Cand D.

4.42 The use of change collars in accordance with Table 25 is recommended
only where the differential force due to internal pressure is insufficient to cause
movement of the change collar.

*In course of preparation.

BS 4772 : 1971

4.4.3 Change fittings are normally provided with flexible joints; these fittings
may be supplied with sockets for lead caulked joints at the inch size end, if so
specified by the purchaser on his enquiry and order. Dimensional details of the

lead caulked joint shall ke in accordance with the requirements of BS 78 : Part 2.

ZO._.m.noEEanonnawv.vn E,.E: nupro:maoanﬂ&.m—.onn_uwumnnonﬁmnou?anuma
BS 4622, : S s

5. MARKING

53 Each pipe and fitting shall have legibly cast, stamped or indelibly painted
on it the following marks, as appropriate: ’

(1) The manufacturer’s name, initials or identification mark.

(2) The nomipal internal diameter (e.g. 100).

(3) The class designation of pipes (see 3.1 and 3.2).

(4) The number of this British Standard.

(5) The length of standard spigot and socket pipe if supplied shorter than the
standard length of 5.5 m (see 10.3.3).

(&) The last two digits of the year of manufacture.

(7) The angle of bends in degrees.
Indication that pipes and fittings are of ductile iron may be cast on or in-

delibly painted on in red.

5.2 Any special marks required by the purchaser shall be the subject of an
agreement between the manufacturer and the purchaser, The manufacturer may
add other marks provided these do not conflict with those in 5.1.

5.3 The marks specified in 5.1 shalt be positioned in the following locations
except that, where marks are to be stamped on pipes or fittings, they shall be
positioned only on the face of sockets or on the periphery of flanges:

(1) Bipes centrifugally castin metal moulds—Item (3) of 5.1 only on the socket
face and all other items positioned where convenient.

(2) Pipes cenirifugally cast in sand moulds—Ttem (3) of 5.1 only an the
cocket face or barrel of the pipe, and all other items positioned where convenient.

(3) Pipes cast in sand moulds, fittings and flanged pipes—positioned where

practicable.
NOTE. The mark BS 4772 on or in relation to the product is a claim by the manufacturer

ihat it complies with the requirements of the standard. ]
Attention is drawn to certification facilities offered by BSI; see the back cover of this standard.
6. QUALITY AND QUALITY CONTROL

The metal used shall be such that the pipes and fittings are of ductile iron
complying with the mechanical properties specified in Table 2 (see 16). The

11
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manufacturer shall carry out {ests to enable the quality of pipes and fittings to
be controlled during manufacture, and shall keep records of all such tests.
Records of these tests shall be available for inspection by the purchaser, or his

representative. - =t T
“ . TABLE 2. MECHANICAL PROPERTIES
Nominat | " Tensile o2y |
.msﬁ"_h__.____..%_ Type of casting strength proof Elongation
diameters : - mim. stress min.

DN - mir. .

mm z_qsam .—/._?ﬂaw x
80-1000 Centrifugally cast pipes 420 300 10
over 1000 Centrifugally cast pipes 420 300 7
All Pipes, ntot centrifugally
diameters cast, and ftings 420 300 5

The proof stress shall only be measured when specially agreed between the
manufacturer and the purchaser and shall be measured under conditions which
shall be specified by the purchaser on his enguiry and order.

7. HEAT TREATMENT

7.1 Pipes which are centrifugally cast in unlined water-cooled moulds shall be
heat ireated in order to achieve the necessary mechanical properties and to
relieve casting stresses; provided the specified mechanical properties are met, all
pipes cast under controlled cooling conditions need not be heat treated.

7.2 Fittings may be heat treated in order to achieve the necessary inechanical
properties.
8. CONDITION OF PIPES AND FITTINGS

8.1 Pipes and fittings shall be removed from the moulds with every necessary
precaution to avoid warping or shrinkage defects detrimental to their good
quality.
8.2 Pipes and fittings shall be sound and free from surface or other defects
detrimental to their functional quality.
8.3 Minor cavities on jointing faces may be rectified by any process agrced
between the manufacturer and the purchaser.

Rectification of other defects shall be subject to agreement between the
manufacturer and the purchaser on cach occasion except where simple dressing
only is izvolved. Cracks and tears are defects specifically excluded from repair.

12

8.4 The quality of the castings shall be such that they can be cut, drilled,
tapped and machined. m..i:_@ the purchaser consider that the castings do not
comply with-this requirement, a hardness test shall be carried ount as specified
in17. - - - -~ R . :

8. TESTING FOR STRAIGHTNESS AND UNIFORMITY

All pipes shall be tested for straightness and for uniformity of thickness and
diameter by being rolled on a level steel gantry and by the use of suitable straight
edges and callipers, which; with the gantry, shall be provided and maintained
in proper condition by the manufacturer.

The deviation of the pipe from the straight shall not be more than 0.001 25

times the effective length of the pipe.
10. TOLERANCES ON DIMENSIONS
10.1 External diameters of pipes and fittings

10.1.1 The tolerances for the external diameter of the barrel of pipes, flanged
spigot pieces, change pieces and plugs shall not be greater than those specified

in Table 3.

TABLE 3. TOLERANCES ON THE EXTERNAL DIAMETERS OF THE
BARREL OF PIPES AND (WHERE APPLICABLE) FITTINGS

BS 4772 : 1971

(See 10.1.1)
Nominal internal diameter Tolcrance on the external
DN diameter, DE

mm min mm

80-150 +4- 1.0 — 3.0
200-350 4 1.0 —-— 3.5
400--500 + 1.0 - 40
600-800 + 1.0 — 45
5001000 - 1.0 — 50
1100-1200 + 1.0 — 6.0

10.i.2 With the exception of flanged spigot pieces, change pieces and plugs,
no tolerance is specified in this standard for the external diameter of fittings.

10.2 Tolerances on thickness. The tolerance on the wall thickness and flange
thickness shall be in accordance with Table 4.

13
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TABLE 4. TOLERANCES ON WALL AND FLANGE THICKNESS =

Type of casting Dimension - | .Hor.._,nann inmm
. Wall thickness - |~ @3 + 0.001 DA)*
Centrifugally cast pipe - , —
Flange thickness 3 (1 4+ 0.05 b)
Pipe, not centrifugally Wall thickness — (2.3 +0.00L DN) -
cast, and fittings - - -
: Flange thickness + Q40058

DN = nominal internal diameter in millimetres.
b = thickness of flange in millimetres.

*For DN 80 and DN 100, Class K9 ductile iron pipes only, the minimum walf thickness
shall be 4.8 mm. .

10.3 Tolerances on length
10.3.1 The tolerances on the lengths of pipes shall be in accordance with
Table 5.

'FABLE 5. TOLERANCES ON LENGTHS OF PIPES

Type of casting Nominal internal | Tolerance
diameter, DN

Socket and spigot centrifugally cast pipes mm mm
Double plain-ended centrifugally cast pipes All diameiers + 30
Flanged pipes of up to and including 2 m in length All diameters + 15

Flanged pipes of over 2 m but less than 3 m in length] All diameters -+ 25
4 30

Flanged pipes of 3 m and over in ength All diameters

10.32 The tolerances on the lengths of fittings shall be as specified in the
applicable tables of this standard.

10.3.3 By agreement with the purchaser, the manufacturer may supply up to
10% of the total number of spigot and socket pipes of each diameter to be
supplied, in lengths shorter than standard length of 5.5 m (see Table 14).
This percentage may be supplied in lengths of 5.0m, 4.5m,4.0m or3.5m.

10.3.4 Standard length spigot and socket ductile iron pipes (see Table 14) from
which Tings have been cut either to provide bar test pieces, in accordance with

14

16 or for quality control purposes in accordance with 6, shall be accepted by
the puschaser as being of full length. Such pipes shall not be shorter than the
standard length by more than 100 mm and shali not number more than 103 of

the total number of pipes on one order.

11. TOLERANCES ON STANDARD MASS
111 The standard mass is dependent upon the design of the ends of pipes and

fittings and shall be calculated on the nominal dimensions, taking the density
of ductile iron as 7.05 kg/dm3. - )

112 The masses shown in the Tables 14, 17 to 23 and 29 to 3! inclusive are
applicable to pipes and fittings having typical flexible joint sockets, the masses
f which are in accordance with Table 6. When applying the tolerances shown
in ‘Table 7, account shall be taken of the actual masses of socket: of other types

of joints.

TABLE 6. MASSES OF FLEXIBLE JOINT SOCKETS AS USED FOR
CALCULATING THE MASSES OF PIPES AND FITTINGS CONFORM-
ING TO TABLES 14, 17 TO 23 AND 29 TO 31 INCLUSIVE

Masses of flexible joint sockets
Nominal internal diameter
DN Pipes Fittings
mm kg kg
80 76 42
100 8.7 54
150 11.8 81
200 153 11.1
250 19.3 14.8
300 26.3 20.5
350 33.0 28.0
400 38.9 325
450 488 39.0
500 60.0 44.0
600 81.0 66.0
700 14.0 5.5
800 128.0 99.5
500 159.0 1240
1000 1930 161.0
1100 225.0 1930
1200 262.0 254.0
15
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-

:.w. mmnr.vmmn of nominal internal diameter of 150 mm or over, and each
fitting of nominal mass of 100 kg or over, shall be individually “enmmrwn No

ensure compliance with the tolerances specified in Table 7. Pipes of nominal

internal diameter of Jess than 150 mm, and fittings of nominal mass less than® 7>

100 kg, need not be weighed indivi i : . o
purchawer. ghed individually uniess otherwise specified by the -

TABLE 7. TOLERANCES ON STANDARD MASS

Nominal int i)
h ‘omin .w_aw._ Wwww_ Type of casting . | Tolerances
mm .
80-200 Cenfrifugall i ‘ ‘
) i y casl pipes o
250-1200 Centrifugally cast pipes .u__w Mem
= ()
All diameters | Pipes, not centrifugally cast + 8%
All diameters | Star _ ard fittin i
. gs, excepting b i i
puar . ard pting bends and Fttings with + 8%
All diameters | Standard bends and i
standard fitt i
Non-standard fittings* fnes with branehes*- — 125

*A negative tolerance only is wunnmm.&.

12. WORKS PROOF TESTS

121 B i i i
= nw“omwz_mm_._w%s“owﬁm. each pipe and fitting shall be hydraulically tested,
, by an approved means at the found isfacti
of ,_.._6 purchaser, or his represetative ndey t0 the satsfaction
he hydrauli .
mcanwn:_.n_un_ww!mn Enmw_.w_..o shall be steadily applied and maintained for a
e dm_wmw.a_,o,: to facilitate wnnncm_m inspection. but in no case shall this
puriod b s | ,wa 15 s. ,:._a internal pressure imposed on the pipe or fitling
o stand ¢ ¢ hydraulic works test pressure specified in Table 8 without
e M..:m ”ur gauge o»..:.n purchaser, or his representative. The castings
Chowing :n hydraulic J‘o%m test pressure specified in Table 8 without
o :MMM of leakage, sweating or other failure of any kind.
o er lest pressure, each pipe and fitting shall be smartly struck with
mer having a mass of approximately 0.7 kg.

12.2 Th : .

mvu:n»:%:ﬁﬂa%ﬂ:o #omm m.@v:na to fittings is a leak-tightness test only. The

risk of distorting ﬁmwmmo. high hydraulic tesi pressures is precluded due to the

test apparatus iozn,..“”_:mw_” ww.m nnmrmﬁ_a_:. the high restraining loads applied 0¥
. . s 1ttings shail be capabl i i

static field test pressures detailed jn CP 2010 “wvm:.w % Fwithstanding the hydro-
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12.3 By agreement between - the manufacturer and the purchaser, flanged
fitlings may be tested to’ Emrn_..‘_._wmnw::n pressures than those specified in
Table 8, subject to the limitations imposed by-the type of flange specified (see
2.2.1). i I
TABLE 8. WORKS HYDRAULIC PROOF TEST PRESSURES, AND
LEAK-TIGHTNESS TEST m.wrmmedmea

Nominal internal Works hydraulic Works bydraulic
diameter proof test pressure, leak-tightness test pressure,

DN pipes only fittings only

mm bar {gauge) bar (gauge)
80-300 50 25
350-600 40 16
TO0-1000 32 10
1100-1200 25 10

sWhers ductile iron pipes and fittings have flanged joints, the pressures detailed in Table 8
shall be subject to the limitations imposed by the type of flange specified (see 2.2.1).

12.4 Pipes and fittings with fiexible joints and supplied for pipelines to be
used for the conveyance of gas, shall, where specified by the purchaser and
agreed by the manufacturer, be tested with air fo a pressure of 3.5 bar {g7. ge)

in addition to the hydraulic test.
While under air pressure the castings shall be either totally immsr=ed in

waler, or coated with 2 suitable foaming agent in order to check for porosity.

13. COATING

13.1 Unless otherwise specified by the purchaser on the enquiry andfor order,
all pipes and fittings shall be coated internally and exterpally by dipping, or
other equivalent means, using a hot applied coal tar based material conforming

to the requirements specified in BS 4164.

132 A cold applied biaciz bitumen material conforming to the requirements
specified in BS 3416 may be subs;ituted by agreement between the purchaser

and the manufacturer.
13.3 No coating shall be applied to any casting unless its surfaces ars clean,

dry and free from rust.
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- 14, MANUFACTURER'S CERTIFICATE B
The manufacturer shall, cn request, supply to the purchaser a signed certificate”
stating, at the ﬁﬁmﬁmm.nn.m option, cither: T U ;
(1) that the pipes or fittings comply in all respects with the provisions of this-
British Standard, - - , ‘
or (2) the results of all the mmme.,mna tests.

: . e sl INSPECTION Ny
The Tnspector appoinled by the purchaser and accredited by the manufacturer
shall have access at all reasonable times to those parts of the works engaged on
ihe manufacture and testing of the pipes or fittings he has ordered. :

16. PURCHASER’'S OPTIONAL TENSILE TEST

16.1 Selection of bar test pieces
16.1.1 If stated on the enguiry and subsequent order that the purchaser wishes

to witness tests on bar test pieces in respect of the pipes and fittings to that
order, the bar test picces may be selected by the purchaser or his representative.

g

16.1.2 The manufacturcr shall supply, furnish and prepare the necessary bar
test pieces and supply the labour and appliances for such testing as may be
carried out on his premises in accordance with this PBritish Standard.

16.1.3 For the purpose of selecting and approving the bar test pieces, the
pipes and fittings to that order shall be divided arbitrarily into batches as

follows:
Centrifupally cast pipes of diameters of 80 mm to 300 mm — 100 pipes
Centrifugally cast pipes of diameters of 350 mm to 600 mm — 50 pipes
Centrifugally cast pipes of diameters above 600 mm — 25 pipes
Pipes not centrifugally cast and fittings of all diameters — 4 tonnes

Any pipes remaining after dividing into batches as specified, should be
considered as a batch and where the total order is less than 100 pipes, then the
order shall be considered as a batch. The batch may contain pipes of any size
within the groups specified above.

16.1.4 Onn. bar test piece shall be taken from each batch and, should ihe
batch contain .Eunm of more than one size, the bar test piece selected snall be
regarded as being representative of all the pipes in the batch, irrespective of size.

Hm..u.m Bar test pieces representative of pipes, not centrifugally cast, and
fittings may be taken from a sample cast separately but shall be cast from the
same iron as that used for the manufacture of the castings they represent and,
where applicable, shall have been subjected to the same heat treatment. Alterna-

:ﬁ?. bar test pieces may be taken from a sample cast integrally with the pipe
or fitting at the manufacturer’s ~ption. S

18

162 Dimensions of bar test picces

16.2.1 . Bar test pieces taken from centrifugally cast pipes shall be cut from
the spigot end, and, when prepared for testing, shall be representaiive of the
metal at approximately mid-thickness, and the axis of the bar test piece shall be
paralle] to the axis of the pipe from which it was taken. Each bar test piece shall
include a cylindrical part having a gauge length of 3.545 times its diameter
and having a diameter in the range 3.565 to 3.580 mm.

1622 Where the sample is cast separately, its dimensions shall conform to
the requirements of BS 278% : 1061, Appendix A, test samples Type A, Bor C
at the manufacturer’s option. Where a sample is integraily cast it shalt comply
with the dimensions given in Table 9.

TABLE 9. DIMENSIONS OF INTEGRALLY CAST TEST SAMPLES

Dimeasions

Description of castings represented
Length Width | Thickness

mm mm mm
Pipes, not centrifugally cast, and fittings, having
a wall thickness of up to and including 12.5 mm 55-75 45-65 125
Pipes, not centrifugally cast, and fittings, having
a wall thickness of over 12.5 mm 55-75 45-65 16

16.3 Method of test. The method of testing shall be in accordance with that
normally used for quality control purposes by the manufacturer, unless other-
wise agreed between the manufacturer and the purchaser.

16.4 Results of tensile test. Each bar test piece sclected in accordance with
16.1 shall be tested and the test results shall comply with the mechanical proper-

ties specified in Table 2.

165 Retests. Should a bar test piece representing any baich fail the tensile test,
two further tests shall be c.rtied out on test pieces selected by the purchaser, or
his representative, from two other pipes of the same batch. If either of these
additional bar test pieces fail the tensile test, the batch renresented shall be
deemed not to comply with this British Standard.
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