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Foreword

ISO (the International Organization for Standardization) is_a worldwide federation of
national standards bodies (ISO member bodies). The,work of preparing International
Standards is normally carried out through 1SO technieal committegs. Each member
body interested in a subject for which a technical-committee has been established has
the right to be represented on that committeé.."International orgarfizations, govern-
mental and non-governmental, in liaison with1SO, also take part |n the work. ISO
collaborates closely with the International™Electrotechnical Commigsion (IEC) on all
matters of electrotechnical standardization.

Draft International Standards adopted by the technical committees| are circulated to
the member bodies for voting:" Publication as an International Ytandard requires
approval by at least 75 % of the member bodies casting a vote.

International Standard ISO 2531 was prepared by Technical Cominittee ISO/TC 5,
Ferrous metal pipeSiand metallic fittings, Sub-Committee SC 2, Cast yon pipes, fittings
and their joints.

This fourth-edition cancels and replaces the third edition (ISO 2531 :[1986), of which it
constitutes a technical revision. In particular, the scope has been gxtended to cover
loose_flanges.
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IntroductJon

Ductile iron, also
presence of sphd

It differs from fla
stress and high 4

These character
majority of pipel

This Internationd
for the majority
authorized, parti
high stress.

called nodular iron or spheroidal graphite iron, is characterized by the
roidal graphite in the resultant castings.

ke graphite iron in that it has a higher tensile strength, a high proof
longation.

ics ensure the suitability of ductile iron pipes and fittings for a

t
ﬁe applications.

Standard defines dimensions for castings having adequate strength
f conditions of use. However, various methods of strengthening are
tularly where high working pressures could lead to localized areas of

The value adoptgd for the density of ductile iron is 7 050 kg/m3. This valte is a com-

promise between
areasonably acc§

the values measured in various manufacturing countrigs and provides
eptable agreement between the calculated masses and actual masses.

vi
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INTERNATIONAL STANDARD

1SO 2531 : 1991 (E)

Ductile iron pipes, fittings and accessories for pressure
pipelines

1.1 Sco

pe

This Interndtional Standard establishes general specifications
completed lyy specific requirements applicable to

a) ductjle iron pipes manufactured by any one of the
following four processes:

1) dentrifugal casting in lined or unlined metal moulds;

2) dentrifugal casting in sand " moulds;

3) dasting in sand " moulds;

4) dasting in metal moulds;

b) duc

ile iron fittings and accessories manufactured by

either off the following two processes:

1) dasting in sand ! moulds;

2) dasting in metal moulds.

It is applicgble to pipes, fittings dnd, accessories for pressure

pipelines fo

Pipes, fittin|
loose flang
define the t

[ water, other liquids,~or gas.

gs and accessories may be provided with fixed or
bs. [t is thewresponsibility of the manufacturer to
ype of flanges he normally produces and to specify

this in his datalogues.

Section 1: General

The range of diameters extends from nominjal size DN 40 to
nominal size DN 2 600 inclusivel DN 60, which is shown in
parentheses in the tables, exists in national stgndards in certain
countries. However, it issrecommended that whenever possible

it be replaced by DN 65:

1.2 Normative references

The following standards contain provisions
referente’in this text, constitute provisions of
Standard. At the time of publication, the &
were valid. All standards are subject to revisidg

which, through
this International
ditions indicated
n, and parties to

agreements based on this International Standard are encouraged

to investigate the possibility of applying
editions of the standards indicated below. Me

ISO maintain registers of currently valid In
dards.

ISO 13 : 1978, Grey iron pipes, special castin
parts for pressure main lines.

ISO 6506 : 1981, Metallic materials — Hardné
test.

ISO 6708 : 1980, Pipe components — Defil
size.

1.3 Definition

For the purposes of this International Standd
of nominal size (DN) given in ISO 6708 appli

he most recent
mbers of IEC and
ernational Stan-

gs and grey iron

ss test — Brinell

bition of nominal

rd, the definition
bS.

1) “’Sand” refers to sand or mineral-based materials used in the foundry trade irrespective of the type of bonding agent.
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Section 2: General specification

2.1 Types of joints

The pipes and fittings may be supplied with various types of

If necessary, each particular specification shall give an ad-
ditional formula applicable to small size castings.

joint.

The specification mainly concerns pipes, fittings with sockets
for gasket jointd with elastomer packings and flanged fittings.

It may also be ued for pipes and fittings having other types of
joint — for exanpple, lead-caulked joints, which are still used in
certain countrieg. Castings with these various joints retain the
same overall dinpensions, making it easier for manufacturers to
use interchangepble patterns.

NOTE — The standard external diameter of the spigot end of pipes and
fittings remains thle same for all types of joint. Furthermore, this exter-
nal diameter is thq same in the common range of nominal sizes as that
of the spigot end|of grey iron castings (see ISO 13), which makes it

FHeextermatdiarmeterof-thepipes,expressed-mmillimetres, is
fixed as a function of the nominal size and indepenidently of the
pipe wall thickness. Increases or decreases.in the pipe wall
thickness shall be obtained by modification of the actual
internal diameter.

The wall thickness of the fittings mdy be adjusted fto the forces
acting at each point of the eastings, particularly fo the mech-
anical stresses induced by <internal pressure. I} bends, for
example, the wall thickpess at the inner radius may be greater
than that at the out€r radius.

Increases or decteases in the wall thickness of fit

obtained by modifications to either the internal of

diameter _of\the fittings.

ings may be
the external

easier to joint the

hew ductile iron pipes or fittings to existing grey iron

pipelines.

2.2 Standard iron thickness of pipes
and fittings

The standard irdn thickness of pipes and fittings is calculated as
a function of the nominal size using the formula

e = k(0,5 1+ 0,001 DN)

where
e is the stahdard wall thickness, in millimetres;
DN is the mominal size;

k is the qoefficient selected from a series of whole
numbers . . |89, 10, 11, 12 . . . as laid down in the specific

The\thickness e indicated in each table and on thg drawings of
the fittings shall be a mean thickness corresponding to the
mass of each casting. The actual thickness at any particular
point may be varied to meet local stresses, depending on the
shape of the casting.

2.3 Marking

Each pipe, fitting or accessory shall bear at least the following
indications:

a) the mark of the manufacturer;
b) an indication that the casting is of ductildiron;

¢) an indication of its nominal size (DN).

requirements of sections 3, 5 and 6 of this International
Standard:

k = 9 for the pipes in table 10,
k = 9; 12; 14 for the flanged pipes in table 28,
k = 9; 10; 12 for the flanged pipes in table 29,

k = 12 for the fittings in tables 32 to 38, 44, 45 and 54
to 57,

k = 14 for the fittings in tables 39 to 43 and 58 to 63.

I[f necessary, each fitting shall bear an indication of its main
characteristics. Pipes, fittings and accessories with a nominal
size greater than DN 300 shall also bear the year of manufac-
ture.

The marks may be cast on, painted or cold stamped.

2.4 Quality of pipes, fittings and accessories

After casting, ductile iron pipes, fittings and accessories may
be subjected, when necessary, to a suitable heat treatment in
order to give them the required mechanical characteristics.
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Pipes, fittings and accessories shall not have any defects likely
to be detrimental to their use.

Pipes, fittings and accessories showing small imperfections
inseparable from the method of manufacture and in no way
affecting their use, shall not be rejected. On his own responsi-
bility the manufacturer may remedy slight surface imperfec-
tions in a suitable manner.

With the previous agreement of the purchaser or his represen-
tative, certain defects may be repaired by any proven process

ISO 2531 : 1991 (E)

2.7 Manufacturing lengths

2.7.1 Spigot and socket pipes

The standard working lengths of spigot and socket pipes are as
shown in section 3.

Of the total number of spigot and socket pipes to be supplied in
each diameter, the manufacturer may supply up to 10 % in
lengths shorter than the standard working length specified, the
maximum reduction in length allowed being as given in table 2.

such as wefdingtmsuchtases; the purchaser may require one

of the testg described below to be carried out.

The pipes|shall be such that they can be cut, drilled or
machined;|in case of dispute they shall be considered as
acceptable| provided that the superficial hardness does not
exceed 23D HB. The superficial hardness of fittings and
accessorieq shall not exceed 250 HB."

2.5 Tolerances on joints

To ensure [interchangeability between supplies from different
origins, the plus tolerance on the external diameters of spigot
ends of pipes and fittings, as measured circumferentially in the
jointing arda, shall not be greater than 1 mm.

The tolerarjces on joints depend on the characteristics peculiar
to each tyTe of joint, and shall be as specified in the national

standards, |or, when not so specified, in the manufacturers’
catalogues| for the type of joint and the nominal size~con-
sidered.

NOTE — A$ a general rule, the tolerances on thexsockets are more
restricted tHan the tolerances on the barrel because of the greater
thickness ar|d the greater rigidity of the sockets.

2.6 Tolerances on thickness

The tolerarjces on wall thickness are given in table 1, where DN
is the nomjnal size.

Table 1
Tolerances in millimetres

Tolerance

Type of casting

Table 2
Dlmensions in metres
Specified length, L Ma’“"i‘n“:‘;n’get‘:‘““w"
L<4 1
4 <L <6 2
6 <L 3

2.7.2 Flanged pipes

The manufactuting working lengths of flanged pipes shall be those
specified in/national standards or in the manufagturers’ catalogues.

2.7.3\Fittings

The standard working lengths of fittings arg indicated in sec-
tion 6.

2.8 Deviations and tolerances on length

This International Standard specifies pernissible deviations
from the standard working lengths.

These deviations have been selected generously and they allow

individual manufacturers to produce cast
manufacturing working lengths to accomm

ngs of differing
odate the use of

various foundry tackle systems and joint de1igns.

The manufacturing working lengths shall
manufacturers’ catalogues.

e those given in

This International Standard also specifies yhere appropriate
(see clauses 3.3, 5.2 and 6.3) manufacturing tolerances which
shall apply to the manufacturing working lengths.

2.9 Tolerances on the straightness of

Pipes centrifugally
cast —(1,3 + 0,001 DN)™

Pipes, fittings and

accessories not
centrifugally cast

—(2,3 + 0,001 DN)™

*) No limit for the plus tolerance has been set.

centrifugally cast pipes

When the pipes are rolled along two gantries separated by
approximately two-thirds of the length L of the pipe to be
checked, the maximum deviation f,,,, in millimetres, shall not be
greater than 1,25 times the length L, in metres, of this pipe, i.e.

Jn < 1,25L

1) In the case where pipes or fittings are manufactured from welded elements, a higher hardness is permitted locally at the welds.
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2.10 Tolerances on flanges

The dimensiona
tion 4.

| tolerances of flanges are specified in sec-

2.11 Tolerances on masses

The values of the masses of the sockets given in the tables of
this International Standard are approximate.

2.12 Tensile tests — Test bars

2.12.1 Pipes centrifugally cast

The machined test bar for the tensile test shall be taken from
the spigot end of the pipe, at approximately mid-thickness of
the wall.

The manufacturer may opt to take the test bar perpendicular or
parallel to the axis of the pipe. In case of dispute the test bar
shall be taken parallel to the axis of the pipe.

The masses of pipes and fittings corresponding to each type of

joint shall be tho
not so specified,

ke specified in the national standards or, when
in the manufacturers’ catalogues; these shall

have been calcylated by taking the density of cast iron as

7 050 kg/m3.

The mass of the

ipes for each working length, and the mass of

the fittings shown in the tables, have been calculated taking
into account in ¢ach case a socket mass fixed by a linear for-
mula correspondjng to average socket masses as manufactured

in practice in va

ious countries.

The values indicpted for the mass per metre of pipe and the
masses of the sqckets are rounded off to the nearest 0,1 kg.

The values indicgted for the masses of accessories are rounded

off

— to the ngarest 0,1 kg for masses less than 20 kg;

— to the n
100 kg;

parest 0,5 kg for masses between 20 kgjand

— to the ngarest kilogram for masses above /100 kg.

The tolerances ¢

NOTES

1 Castingsof a g
provided that they

n the standard masses-are-given in table 3.

reater mass thanthe maximum should be accepted
comply in€very other respect with the requirements

of this Internationgl Standard:

2 Pipes and fittir

g§_below DN 150 need not be weighed individually

unless specified b

+h ia-hi DO, L
He-puHrenase—hr+ f

I rdar
tS—CRGHHFY Faef-

The test bar shall include a cylindrical part, the'gauge length of
which shall be at least five times its diameter) the|diameter of
the test bar shall be determined from table 4 accoyding to the
thickness of the pipe, e.

Table' 4
Dimensions fin millimetres
. . Diameter of
Thickness of pipe, ¢ test bar

g 6 2,5
6. <% < 8 3,5
8K e <12 5
12<e 6

-+

2:12.2 Pipes, fittings and accessories ng
centrifugally cast

The machined test bar for the tensile test may, aft the manu-
facturer’s option, be taken either from a sample attached to the
casting or from a sample cast separately. In the latter case it
shall be cast from the same iron as that used for tHe casting. If
the casting is subjected to heat treatment, the sample shall be
subjected to the same heat treatment. The choice of the
method used for casting the sample shall be [left to the
manufacturer with a view to obtaining soundly cast test bars.
The thickness of the sample and the diameter of th¢ test bar are
given in table 5 as a function of the mean thickness of the
casting.

Table 3
Tolerance
T f . on standard
ype of casting mass
%
Pives centrifugall " up to DN 200 inclusive +8
P ugally cas { above DN 200 +5
Pipes not centrifugally cast } +8
Standard fittings except as stated below N
Bends, fittings with branches and
non-standard fittings + 12

Table 5
Dimensions|in millimetres
Mean thickness Thickness Diameter
of casting of sample off test bar
< 127 12,5 6
> 12 25 12

The gauge length of the machined test bar shall be at least five
times its diameter.

In all cases, the ends of the test bars shall be such that they will
fit the testing machine.
2.13 Tensile tests — Method and results

The manufacturer’s mechanical tests shall be carried out during
manufacture.
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The mechanical acceptance tests shall be carried out on
castings grouped in batches as follows.

a) Pipes centrifugally cast

Each batch shall be made up of pipes cast successively as

1ISO 2531 : 1991 (E)

2.14 Brinell hardness test

The Brinell hardness value HB, specified in clause 2.4, shall be
checked by means of a test carried out on the outer surface of
the castings after slight grinding.

follows:
. The Brinell hardness test shall be carried out in accordance with

— DN 40 to DN 300: 200 pipes ISO 6506, with a steel ball of 10 mm, 5 mm or 2,5 mm diameter.
— DN 350 to DN 600: 100 pipes
— DN 700 to DN 1 000: 50 pipes 2.15 Maximum working pressure and internal
— DN_ 1200 to DN 2 600: 25 pipes pressure proof test

b} Pipes, fittings and accessories not centrifugally . .

cast 2.15.1 Maximum working pressire

Castings made from iron of substantially the same compo-
sition amd, if necessary, having been subjected to the same
heat tregtment, shall be considered as one batch. The size
of such|batches shall be limited to 4 t of crude castings, ex-
cluding|the mass of the risers.

A single casting is considered as one batch if its mass is
equal tg or greater than 4 t.

The manufcturer shall take a test bar which shall satisfy the re-
quirementd of table 6 from one pipe of each batch [see item a)]
or from one sample of each batch [see item b)].

If the resdlts of this test are below the specified minimum
values, two other test bars shall be taken from the same pipe,
or from thd same sample in the case of fittings and accessories,
and these Fhall satisfy the same specified requirements.

Pipes from| which test bars have been cut shall be included-in
the supplyl along with pipes from which test bars have not
been cut.

NOTE — The provisions made for dividing the pipes ‘and fittings into
batches and for the heat treatment of the castings,\together with the
specifying ¢f different diameters of a test(bar* according to the
thickness afd type of the casting, contribute towards the accuracy of
this test.

The maximum working pressures)for. these pipes, fittings and
accessories shall be determined‘according to|the regulations in
operation in each country ag-a‘function of th¢ works proof test
pressure and the anticipated Working condit|ons, i.e. the type
of liquid transported, statie’ and transitory overloads, etc.

2.15.2 Internal_pressure proof test

2.15.2.1 Pipes centrifugallly cast

Centrifugally cast pipes shall be subjected t’ﬁ a works hydro-
static test for a duration of at least 10 s at a minimum pressure
defined by the corresponding specific requirements.

It is recommended that this pressure p, exprdssed in bars!) as a
function of the coefficient k (clause 2.2), b¢ calculated using
the following formulae:

— DN40to DN300: p = 0,5 (k + 1)
— DN 350 to DN 600: p = 0,5 k2

— DN 700 to DN 1000: p = 0,5 (k — [1)?
— DN 1200to DN2000:p = 0,5 (k + 2)2
— DN 2200toDN2600:p = 0,5(k 1 3)?

Table 6
0.2 %
Tensile proof stress”) Percentage elopgation
strength {(non-proportional after fractyre
elongation) T
Type of casting R Rpo,2 A
min. min. min.
N/mm2 N/mm?2
DN 40 to DN 2 600 DN 40 to DN 2 600 DN 40 to DN 1 000 | DN 1200 to DN 2 600

Pipes centrifugally cast 420 300" 10 7
Pipes, fittings and accessories
not centrifugally cast 400 300 5 5

*) The proof stress shall be measured only by special agreement between the manufacturer and the purchaser and under conditions which shall

be specified in the order.

*¥) Values of Ry, o between 270 N/mm2 and 300 N/mm?2 are allowed when the elongation after fracture is greater than or equal to 12 % for
pipes of DN 40 to DN 1 000 or 10 % for pipes of DN 1 200 to DN 2 600.

1 bar = 105 Pa
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The actual test pressures shall not exceed the following values:

— DN 40 to DN 300: p = 100 bar

— DN 350 to DN 600: p = 80 bar

— DN 700 to DN 1 000: p = 60 bar

— DN 1200 to DN 2000: p = 40 bar
— DN 2200 to DN 2600: p = 25 bar

2.15.2.2 Pipes, fittings and accessories not centrifugally

water after suitable washing of the mains. For pipelines carry-
ing potable water, or alimentary fluids, the inside coating shall
not contain any toxic constituant.

NOTE — The requirements concerning the coating of the various
castings are based on similar requirements to those given in ISO 13 for
grey iron pipes and fittings. Technical specifications concerning
cement mortar internal linings for pipes are the subject of
ISO 4179 : 1985, Ductile iron pipes for pressure and non-pressure
pipelines — Centrifugal cement mortar lining — General requirements,
and ISO 6600 : 1980, Ductile iron pipes — Centrifugal cement mortar
lining — Composition controls of freshly applied mortar. Other
specifications regarding external protection are under study.

cast

Pipes, fittings and accessories not centrifugally cast shall be

subjected to a le
under the con
requirements.

bk-tightness test carried out with water or air,
Hitions indicated by the relevant specific

2.15.2.3 Acceptance criteria

After completion
leakage, sweatin|

NOTE — Because
and fittings may b

of the test there shall be no visible signs of
g or other fault of any kind.

bf their great mechanical strength, ductile iron pipes
used for a very wide range of working conditions.

The hydrostatic tept or leak-tightness test pressures are therefore in-

dicated in the speg
For pipes and fittir]
other appropriate f{

2.16 Coating

Except when g
accessories shall

fic requirements applicable to each type of casting.
gs used for the conveyance of gas, air pressure or
ests should be carried out.

therwise specified, all pipes, fittings .and
be coated inside and outside.

The coatings shall dry rapidly with good adherencé;and shall

not scale off.

The inside coati
water or ingredig

hg shall not contain copstitrants soluble in
nts liable to impart any_taste or smell to the

2.17 Inspection
If the purchaser wishes to inspect<{he’pipes, fittihngs and ac-
cessories, such inspection shall be lundertaken at the works of
the manufacturer. The equipment and labour necegsary for the
carrying out of the inspection shall be provitEed by the
manufacturer.

The inspector appointed by the purchaser and accredited to the
manufacturer shall‘be advised previously of the tipe at which
the inspection operations will take place.

The inspector may witness the sampling, the preiaration and
testing(of the test pieces, the checking of dimgnsions, the
weighing and the hydraulic tests.

.Fhe inspection and weighing of the pipes,
accessories may be carried out after coating.

ittings and

Should the purchaser or his representative not be pfesent when
these operations are carried out at the time agreed upon, the
manufacturer shall be entitled to proceed with th¢ inspection
without the purchaser or his representative being present.

NOTE — The requirements concerning inspection of the various
castings are based on similar requirements to those given|in 1ISO 13 for
grey iron pipes and fittings.
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Section 3: Spigot and socket pipes

3.1 General — Pipes

This section defines (see table 10) a range of ductile iron pipes
which satisfy most normal needs, particularly in the con-
veyance and distribution of water or gas under pressure.

3.2 Standard working length

The standard working lengths of spigot and socket pipes are

given in table 7.

Table 7

Nominal size

Standard working lengths

The thickng¢ss of the pipes is defined as a function of their
diameter by linear formulae, as given in 1SO 13 for grey iron
pipes.

In case of pprticular needs, other pipe ranges, having smaller or
greater wal| thicknesses, may be envisaged.

Table 10 defls with ductile iron spigot and socket pipes used for
the transpdrtation and distribution of water, other liquids, or
gas under pressure. It applies equally to double spigot pipes.

Their iron thickness e (see figure 1) has been calculated as a
function of| the nominal size DN, using the formula given in
clause 2.2, |with 9 as the value for k, thus

e = 4,5 + 0,009 DN

However, fpr pipes DN 40 to DN 200, the thickness is givenby
the additiopal formula

e = 5,8 + 0,003 DN
with a minjmum of 6 mm.
In these fofmulae

e is the standard wall'thiekness, in millimetres;

DN is|the nominal,size of the pipe.

DN

m

40 < DN < 65
80 < DN < 500
600 < DN < 2600

2-£3+-4-5-55—-6
4—5|-55—6
4—~5—-55—-6—-7—-8-9

NOTE — Not all the standard working lengths

countries and consequently they cannot be required.

re available in all

3.3 Deviations and tolerances on length

The deviation ép standard working lengths
on manufacturing working lengths are given

They are applied irrespective of nominal size

ind the tolerance
in table 8.

DN and length.

Table 8 .

\alues in millimetres
Deviation on standard working length + 250
Tolerance on manufacturing working length + 30

3.4 Works test pressure

The hydrostatic works test pressure for thg
table 10 is indicated in table 9.

pipes shown in

Table 9
Nomi . Hydrostatic works
ominal size
test pressure

DN bar

40 < DN < 300 50
350 < DN < 600 40
700 < DN < 1000 32
1200 < DN < 2000 25
2200 < DN < 2600 18
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3.5 Dimensions and masses — Class k = 9
See figure 1 and table 10.

{ 5,8 + 0,003 DN, with a minimum value of 6 mm, for DN 40 to DN 200
B 4,5 + 0,009 DN, for DN 250 to DN 2 600
Symbol:

D__

Figure 1
Table 10
Dimensions in millimetres Masses in kilograms
Barrel Sock
Nomi ocket Total mass (approximate) for one working length L pf
or‘nlnal Mass per mass pp g leng
size metre (approxi-
DN DE e (approxi- mate) 2m 3m 4m 5m 55m 6m 7m 8m 9m
mate)
40 56 6 6,6 1,7 15 21,5 28 34,5 38 41,5| — -+ —
50 66 6 8 2,1 18 26 34 42 46 50 — -+ —
(60) 77 6 9,4 2,5 21,5 30,5 40 49,5 54 59 — -+ —
65 82 6 10,1 2,7 23 33 43 53 58,5 63,5 — -1 —
80 98 6 12,2 3,4 — - 52 64,5 70,5 76,5 — -+ —
100 118 6,1 151 4,3 — — 64,5 80 87,5 95 — =+ —
125 144 6,2 18,9 5,7 — — 81,5| 100 110 119 — -+ —
150 170 6,3 22,8 7.1 — — 98,6| 121 133 144 — -+ —
200 D22 6,4 30,6 10,3 — — 133 163 179 194 — + —
250 D74 6,8 40,2 14,2 — — 175 215 235 255 — + —
300 326 7,2 50,8 18,6 — — 222 273 298 323 — + —
350 378 7.7 63,2 23,7 - - 277 340 371 403 — + —
400 129 8,1 75,5 29,3 — — 331 407 445 482 — + —
500 532 9 104,3 42,8 — - 460 564 616 669 — + —
600 635 9,9 137,3 59,3 — — 608 745 813 882 1019 | 156 | 1293
700 738 1078 173;9 791 = — 775 949 +O36—+123 +296—+470 | 164
800 842 11,7 215,2 102,6 — — 963 1179 1286 1394 1 609 1824 | 2039
900 945 12,6 260,2 129,9 — — 1171 1431 1 561 1691 1951 | 2212 | 2472
1000 1048 13,5 309,3 161,3 — — 1393 (1708 1862 | 2017 2326 | 2636 | 2945
1200 1255 15,3 420,1 237,7 — — 1918 {2338 2548 | 2758 3178 | 3599 | 4019
1400 1462 17.1 547,2 279,3 — — 2468 |3015 3289 | 3563 4110 | 4657 | 5204
1 600 1668 18,9 690,3 375,4 — — 3137 3 827 4172 4 517 5 208 5 898 6 588
1800 1875 20,7 850,1 490,6 - — 3891 4741 5166 | 5591 6441 | 7291 | 8142
2 000 2 082 22,5 1026,3 626,4 — — 4732 |5758 6271 | 6784 7811 | 8837 9863
2 200 2288 24,3 1218,3 784,2 — — 5657 |6876 7485 | 8094 9312 | 10531 | 11749
2 400 2 495 26,1 1427,2 966,2 — — 6675 |8 102 8816 | 9529 | 10957 | 12384 | 13 811
2 600 2702 27,9 1652,4 1173,7 — - 7 783 9436 (10262 |11 088 12 741 | 14393 | 16 045
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In ISO 13,

iron pipelines. The increase in

iron pipeli
they may
flange cor
PN 25 and

ISO 2531 : 1991 (E)

Section 4: Flanges

General — Flanges

only one type of flange has been adopted for grey

es, and the extension of the range of uses to which

e put, have led to the inclusion of four types of
sponding to the nominal pressures PN 10, PN 16,
PN 40 respectively.

Because tHey have identical drilling details, it has been possible

to adopt 4

single design for flanges DN 40 and DN 50 for

nominal pressures PN 10, PN 16, PN 25 and PN 40, and, for

DN 60 and

PN 10 and
other.

Moreover,
sions and/

DN 65, a common design for nominal pressures
PN 16 on the one hand and PN 25 and PN 40 on the

since a degree of rationalization of flange dimen-
br drilling details already exists for DN 80 to DN 200,

for the abdve nominal pressures, and since this rationalization
of flange dlmensions has been extended to include DN 250 and
DN 300 forjnominal pressures PN 10 and PN 16, the multiplicity

of designs|has been reduced as shown in table 11.
Table 11
Norminkl Identical flange Identical drilling
oming dimensions for details for,
‘;z'\? nominal pressures nominal pressures
PN RPN
40 and £0 10—16—25—40 10:<16—25—40
60 and 65 10—16—25—40 10—16 / 25—40
80 10—16—25—40 10—16—25—40
100 10—16 / 25—40 10—16/25—40
125 and 150 10—16 10—16 / 25—40
200 to 3p0 10-—-16
As specified in ISO 13, PN 10/flanges (see tables 16 and 17) may be

used on so

Cket pipelines Up.to pressures of approximately 15 bar.

The flanges may have a machined raised

face and drilled

holes; they may also be supplied as cast where particularly
accurate mouldlng processes are used, while respecting the

a selected nominal size and nominal pressurg.

Flanges can be cast integral with thé\corresy

to 27 hereafter for

b

onding casting or

cast separately and attached by'any known means, such as

screwing and welding.

They can also be fixed 6rremovable. The |

atter arrangement

makes casting mountingyand PN change eagier. Loose flanges

can be used under the 'same service condition

A loose flange\is comprised of a ring, in or

s as fixed flanges.

e or several parts

bolted together, which bears on an end joint collar. The ring

can be freely rotated around the pipe axis an
itioned for alignment with the bolt holes. The
and.the drilling details are the same for fixed

It"'should be noted that the diameters of
for pipelines not laid in the ground. This

easier to assemble the castings, which is sol
the case of underground pipelines.

various types of flange are 1 mm larger thar]:

The diameter of the holes has been fixed
nominal diameter of the bolts in accordance
rule:

— for a bolt < M20: nominal
+ 3 mm;

diamet

— forabolt > M20 but < M52: nomin
bolt + 4 mm;

— for a bolt > M52: nominal
+ 6 mm.

diamet

i can thus be pos-
external diameter
and loose flanges.

bolt holes of the
those envisaged
ncrease makes it
etimes difficult in

according to the
with the following

er  of the bolt

al diameter of the

br  of the bolt
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4.2 Tolerances on dimensions

4.2.1 Tolerances on diameters

The tolerances on external diameters and raised face diameters are given in table 12.

Table 12
Dimensions in millimetres
DN
Dimension 40|50| 60| 65]80| 100[125] 150 |200!250|300|350|400|500|600|700|800l900] 1000] 1200 | 1400 | 1600 |1800l2000!220012400i2600
Tolerance
External +55
diameter, - 4 +45 PN 16 + 6,5 +75 +85| £10 +-12
D DN 250 | + 5,5
DN 300 — 2,5
fRa‘se" » +45 +55 +6,5 +75 +85 | +90 +1o
ace -4, -45 -5,0 -55 -55 -'5,5 - |6
diameter, d,
4.2.2 Tolerances on raised face height
The tolerances op raised face height are given in table 13.
Table 13

Dimensions in millimetres

Height of raised Tolerance
face, f;
+ 15
3 - 2,0
4 * g
+ 2,5
5 - 4,0

4.2.3 Tolerance on thickness

The tolerance on

flange thickness, b%-is given in table 14 (b = C — f;).

Table 14
Dimensions in millimetres
Type of flange Tolerance
Integrally cast flanges + (3 + 0,05 b)
Welded and screwed-on flanges + (2 + 0,05 b)

10
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4.2.4 Tolerances on flange drillings

The tolerances on bolt hole diameters, pitch circle diameters and centre to centre of adjacent bolt holes are given in table 15.

Table 15
Dimensions in millimetres
Bolt hole diameter
Dimension 219 to 928 231 to @56 > 962
Tolerance
Bolt hole diameter, L, * 8’5 * 8'5 1
Pitch circle diameter, K + + 28 + 4,8
Centre to centre of
+ + +

adjacent bolt holes t2 +28 A8

4.2.5 Tdlerance on parallelism of bolting surface with joint face

The tolerance on parallelism of the bolting surface, behind the flange, with the joint face'shall be 2° max.

"
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4.3 Dimensions and drilling details of PN 10 flanges

4.3.1 Fixed flanges (see figure 2 and tables 16 and 17)

10 + 0,025 DN, with a minimum value of 20,5 mm, for DN 350 to DN 1 200

10 + 0,035 DN, with a minimum value of 16 mm, for DN 40 to DN 300
b =
20 + 0,015 DN, for DN 1 400 to DN 2 600

0,8 C, for DN 40 to DN 600
0,7 C, for DN 700 to DN 2 600

fi, b

S =

- -

450

0
dd

This view may not represent the exact number of holes.

Refer to column “’"Number of holes”” in table 17 to obtain
the exact number.

Figure 2

4.3.2 Loose flanges (see figure 3 and table 18)

by = 14 + 0,06 DN, with a minimum value of 19 mm

@D
d,

C‘I For the pitch circle diameter K and the bolt hole diam-
eter L,, see table 17.

This view may not represent the exact number of holes.

Refer to column ““Number of holes’ in table 17 to obtain
the exact number.

Figure 3

12
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Table 16 Table 17
Dimensions in millimetres Masses in kilograms Dimensions in millimetres
Approxi- Nominal Holes Bolts
. mate size D K X .
Nor.mnal flange Number Diameter N_omlnal
size D d, C b /i s mass DN L, diameter
(hatched 40 150 110 4 19 M16
DN part) 50 165 125 4 19 M16
R S R K I o | o s ||
50 165 99| 19 16 3 15 2,1
(60) 175| 108 | 19 16 3 15 2,2 80 200 160 8" 19 M16
65 18| 118 | 19 16 3 15 2,5 100 220 180 8 19 M16
80 || 20| 132019 |16 | 3 |15 2,9 - o i ; 2 e
100 220| 156 | 19 16 3 15 3,3
125 250 184 19 16 3 15 4 200 340 295 8 23 M20
150 285 211| 19 16 3 15 4,9 250 400 350 12 23 M20
200 || 340 266020 [17 | 3 |16 6,8 o - poos o o 2
250 400 | 319| 22 19 3 17,5 9,6
300 455| 370| 24,5 | 20,5 4 19,5 12,8 400 565 515 16 28 M24
350 505| 429| 24,5 | 20,5 4 19,5 14,1 500 670 620 20 28 M24
a0 || ses| 480|245|205| 4 |195]| 163 o i S ! g} el
500 670| 582 | 26,5 | 22,5 4 21 21,8
600 780 | 682} 30 25 5 24 30,8 800 1€015 950 24 34 M30
700 895 | 794| 32,5 | 27,5 5 23 40,5 900 1115 1 050 28 34 M30
800 |[1015| 90135 |30 | 5 |245| 548 : % 1 f’sg 1 ;gg gg % mg'g
900 111511001 | 37,5 | 32,5 5 26,5 64,3
1 000 1230|1112 40 35 5 28 81,4 1400 1675 1 590 36 43 M39
1200 1455|1328 45 40 5 31,6 120,9 1600 1915 1820 40 49 M45
1400 ||1675/1830 |46 |41 | 5 |32 147,8 ;ggg g;;g %ggg P g mg
1600 1915|1750| 49 44 5 34,5 206,4
1800 2115|1950 | 52 47 5 36,5 236,3 2 200 2 550 2 440 52 56 M52
2 000 2325(2150| 55 50 5 38,5 279,4 2 400 2 760 2 650 56 56 M52
2200 [|2850|2370| 50 |83 | 6 |415| 58 2600 | 2960 | 28%0 60 g M52
2 400 2750|2570 | 62 56 6 43,5 398,8 1) For flanges with nominal diameter DN 80 and nominal pressure
2 600 2960|2780 | 65 59 6 45,5 436,9 PN 10, the number of holes may be reduced to 4 at the purchaser’s
1) Dimlension s is for the sole purpose of calculating the mass. requefst, n order to permit coupling with an existing flange of an
old pipeline.
Table 18
Diménsions in millimetres Masses in kilograms
Nominal Approximate
size dy Cy by fo flange mass
DN (hatched parts)
40 150 84 22 19 3 1,8
50 165 99 22 19 3 2,1
(60) 175 T08 z 19 3 2.3
65 185 118 22 19 3 2,8
80 200 132 22 19 3 2,9
100 220 156 23 20 3 3,4
125 250 184 245 21,56 3 4,4
150 285 21 26 23 3 5,7
200 340 266 29 26 3 8,2
250 400 319 32 29 3 1,7
300 455 370 36 32 4 15,3
350 505 429 39 35 4 19,5
400 565 480 42 38 4 21
500 670 582 48 44 4 33
600 780 682 55 50 5 43,9

13
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44 Dimensions and drilling details of PN 16 flanges

4.4.1 Fixed flanges (see figure 4 and tables 19 and 20)

20 + 0,025 DN, for DN 1 400 to DN 2 600

b= { 10 + 0,035 DN, with a minimum value of 16 mm, for DN 40 to DN 1 200

0,7 C, for DN 700 to DN 2 600

5 = {0,8 C, for DN 40 to DN 600

f

4.4.2 Loose
hy = 14 + 0,08

450

o0
dd,

langes (see figure 5 and table 21)

DN, with a minimum value of ¥9ynm

MR

14

This*view may not represent the exact number of holes.

Refer to column ““Number of holes'” in table 20 to obtain
the exact number.

Figure 4

For the pitch circle diameter X and the bolt hole diam-
eter L,, see table 20.

This view may niot represent the exact number of hoies.

Refer to cofumn ““Number of holes” in table 20 to obtain
the exact number.

Figure 5
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Table 19 Table 20
Dimensions in millimetres Masses in kilograms Dimensions in millimetres
Approxi- Nominal Holes Bolts
. mate size D K - -
e e o e
size " 1 K mass 2
(hatched- 40 150 110 4 19 M16
DN part) 50 165 125 4 19 M16
o Tw wE e 1B v o | s om|os || e
50 165 99| 19 16 3 15 2,1
(60) 175 108 19 16 3 15 2,2 80 200 160 8 19 M16
65 185 118| 19 16 3 15 2,5 100 220 180 8 19 M16
80 [| 200 132]19 |16 | 3 |15 2,9 = o b . - ne
100 220| 156 19 16 3 15 3,3
125 250 184 19 16 3 15 4 200 340 295 12 23 M20
150 285 211 19 16 3 15 4,9 250 400 355 12 28 M24
200 || 340 266020 |17 | 3 |16 6,6 o o o . 2 Ve
250 400, 319 22 19 3 17,5 9,2
300 4551 370| 24,5 | 20,5 4 19,5 12,4 400 580 525 16 31 Mm27
350 520 429| 26,5 | 22,5 4 21 17,2 500 715 650 20 34 M30
400 580 480| 28 24 4 22,5 21,9 ggg g‘:g % gg g; mg
500 715 609 31,5 | 27,5 4 25 37
600 840| 720 36 31 5 29 57,3 800 1025 950 24 40 M36
700 910 794| 39,5 | 34,5 5 27,5 55,6 900 1125 1 050 28 40 M36
800 1025| 901| 43 38 5 30 74 : % 1 igg 1 ;gg :232 3:; ng
900 11251001 | 46,5 | 41,5 5 32,5 88,2
1000 1255|1112 50 45 5 35 122,9 1400 1685 1 590 36 49 M45
1200 1485|1328 57 52 5 40 185,2 1600 1930 1820 40 56 M52
1400 1685|1530 60 55 5 42 215,9 ;% g;ig gggg z Zg mgé
1 600 1930|1750 65 60 5 45,5 308,4
1800 2130|1950 | 70 65 5 49 362,2 2 200 2 555 2 440 52 62 M56
2 000 234512150 | 75 70 5 52,6 432,2 2 400 2765 2 650 56 62 M56
2200 ||2585(2370| 81 |75 | 6 |565| 5123 2600 ) 296 | 280 60 62 M6
2 400 2765|2570 | 86 80 6 60 601
2 600 2965|2780 | 91 85 6 63,5 672
1) Dinfension s is for the sole purpose of calculating the mass.
Table 21
Dimensions'in millimetres Masses in kilograms
Nominal Approximate
size D do Cq by fo flange mass
DN (hatched parts)
40 150 84 22 19 3 1,8
50 165 99 22 19 3 2,1
(60) 175 108 22 19 3 2,3
65 185 118 22 10 ] ')'Q
80 200 132 22 19 3 2,9
100 220 156 23 20 3 3.4
125 250 184 24,5 21,56 3 4.4
150 285 211 26 23 3 5,7
200 340 266 29 26 3 8,1
250 400 319 32 29 3 11,3
300 455 370 36 32 4 14,6
350 520 429 39 35 4 20,3
400 580 482 42 38 4 26,6
500 715 609 48 44 4 46
600 840 720 55 50 5 68,9

15
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45 Dimensions and drilling details of PN 25 flanges

4.5.1 Fixed flanges (see figure 6 and tables 22 and 23)

10 + 0,045 DN, with a minimum value of 16 mm, for DN 40 to DN 1 200
= 120 + 0,035 DN, for DN 1 400 to DN 2 000

_ [0,8C, for DN 40 to DN 600
$= 107 C, for DN 700 to DN 2 000

fi b
g
\

- 450
3 -
s

C

This view may not represent the exact number of holes.

Refer to column ““Number of holes’ in table 23 to obtain
the exact number.

Figure 6

45.2 Loose flanges (see figure 7 and table 24)

by = 14 + 0,06 PN, with a minimum value of 19 mm

30

C1 For the pitch circle diameter K and the bolt hole diam-
eter L,, see table 23.

This view may not represent the exact number of holes.

Refer to column “Number of holes’” in table 23 to obtain
the exact number.

Figure 7

16
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Table 22 Table 23
Dimensions in millimetres Masses in kilograms Dimensions in millimetres
Approxi- Nominal Holes Bolts
. mate size D K Di -
vacll I R S R R O on s | Bopei| B
1 1 mass 2
(hatched 40 150 110 4 19 M16
DN part) 50 165 125 4 19 M16
20 | 10| 84|19 |16 | 3 |15 1,7 e e - S I e
50 165 99| 19 16 3 15 2,1
(60) 175 108 | 19 16 3 15 2,1 80 200 160 8 19 M16
65 185 118 | 19 16 3 15 2,4 100 235 190 8 23 M20
80 || 200] 132/19 [16 | 3 |15 2,9 :gg %8 gﬁg g gg m:
100 235 156 | 19 16 3 15 3,8
125 270 184 | 19 16 3 15 4,6 200 360 310 12 28 M24
150 300 211] 20 17 3 16 5,9 250 425 370 12 31 M27
200 || 360| 274/ 2 |19 | 3 | 175 8,7 g ol gg . % Ve
250 425 330 245 | 21,5 3 19,5 13,1
300 485 389 276 | 23,5 4 22 18 400 620 550 16 37 M33
350 555 448 | 30 26 4 24 25,5 500 730 660 20 37 M33
ao || 60| s03|32 |28 | 4 |25| 332 o o o > - ol
500 730 609 | 36,5 | 32,5 4 29 48,7
600 845 720 | 42 37 5 33,6 71,5 800 1\085 990 24 49 M45
700 960 | 820 | 46,5 | 41,5 5 32,5 90,3 900 1)185 1090 28 49 M45
800 [|1085| 92851 |46 | 5 |355| 1232 : % 1 ggg } 421;8 gg gg '\M"gg
900 1185|1028 | 55,5 | 50,5 5 39 148,6
1 000 1320{1140| 60 b5 5 42 200,7 1400 1755 1640 36 62 M56
1200 1530|1350 | 69 64 5 48,5 284,7 1600 1975 1 860 40 62 M56
1400 ||1755|1560| 74 |69 | 5 |52 368, 1 ; % g :152)2 § ggg g ;g mg:
1600 1975|1780 81 76 5 56,5 485,5
1 800 2195|1985 | 88 83 5 61,5 601,9
2 000 242512210 95 90 5 66,5 784,9
1) Dinjension s is for the sole purpose of calculating thesmass.

Table 24

Dimensions in millimetres Masses in kilograms
Nominal Approximate
size D dy Cq by fo flange mass
DN (hatched parts)
40 150 84 22 19 3 1,8
50 165 99 22 19 3 2,1
(60) 175 108 22 19 3 1.9
65 185 118 22 19 3 2,9
80 200 132 22 19 3 3
100 235 156 23 20 3 3,9
125 270 184 24,5 21,5 3 5,3
150 300 21 26 23 3 6,7
200 360 274 29 26 3 9,2
250 425 330 32 29 3 14,2
300 485 389 36 32 4 18,2
350 555 448 39 35 4 26,4
400 620 503 42 38 4 36,6
500 730 609 48 44 4 52
600 845 720 55 50 5 71,9

17
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4.6 Dimensions and drilling details of PN 40 flanges

4.6.1 Fixed flanges (see figure 8 and tables 25 and 26)

10 + 0,085 DN, for DN 125 to DN 400

10 + 0,045 DN, with a minimum value of 16 mm, for DN 40 to DN 100
b =
20 + 0,055 DN, for DN 500 and DN 600

0,8 C, for DN 40 to DN 100

$ =1 0,7 C, for DN 125 to DN 600
fi b
|
460
Q S 5 _
Sl e
)
1
C

This View may not represent the exact number of holes.

Refer to column ““Number of holes” in table 26 to obtain
the exact number.

Figure 8
4.6.2 Loose flanges (see figure 9 and table 27)

{14 + 0,0p DN, with a minimum value of 19°'mm, for DN 40 to DN 150

b1= V14 + 0,0B DN, for DN 200 to DN 350
| —
|
Q v - - I - -
S 9
WY 7
[
— - \
r | y
fZ b1 A\
" L’ For the pitch circle diameter K and the bolt hole diam-
! eter L,, see table 26.

This view may not represent the exact number of holes.

Refer to column “’‘Number of holes’ in table 26 to obtain
the exact number.

Figure 9

18
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Table 25 Table 26
Dimensions in millimetres Masses in kilograms Dimensions in millimetres
Approxi- Nominal Holes Bolts
Nominal f"“ate size D K Number | Diameter | Nominal
size D d, C b fi s ange DN umber L, diameter
mass
(hatched 40 150 110 4 19 M16
DN part) 50 165 125 4 19 M16
2 | wo| 8|19 |16 | 3 |15 1.7 e s - S e Vi
50 165 99| 19 16 3 15 2,1
(60) 175| 1081 19 16 3 15 2,1 80 200 160 8 19 M16
65 185| 118 19 16 3 15 2,4 100 235 190 8 23 M20
8 28 M24
80 200 132|19 |16 3 |15 2,9 i & o“r °
100 || 235| 18619 |16 | 3 |15 38 150 300 20 8 B M24
125 270 | 184| 23,56 | 20,5 3 16,5 5,9 200 375 320 12 31 Mm27
150 300 211| 26 23 3 18 8 250 450 385 12 K7 M30
200 || 3755| 28430 |27 | 3 |21 14 g o ‘5‘?8 o g‘; "M"g
250 450 | 345| 345 | 31,56 3 24 23,2
300 515| 409| 39,5 | 35,5 4 27,5 33,5 400 660 585 16 40 M36
350 580 | 465| 44 40 4 31 46,7 500 755 670 20 43 M39
a00 || ec0| 35|48 |44 | 4 | 3:5| 669 600 890 795 o B M45
500 755 | 615 52 48 4 36,5 82,3
600 890| 735 58 53 5 40,5 1241
1) Dinfension s is for the sole purpose of calculating the mass.
Table 27
Dimensions in millimetres Masses in kilograms
Nominal Approximate
size D, dy Cq by fo flange mass
DN (hatched parts)
40 150 84 22 19 3 1,8
50 165 99 22 19 3 2,1
(60) 175 108 22 19 3 1,9
65 185 118 22 19 3 2,9
80 200 132 22 19 3 3
100 235 156 23 20 3 3,9
125 270 184 24,5 21,5 3 5,3
150 300 21 26 23 3 6,7
200 375 284 33 30 3 11,4
250 450 345 37 34 3 22,9
300 515 409 42 38 4 31,3
350 580 465 46 42 4 43,2

19
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5.1

Section 5: Flanged pipes

General — Flanged pipes

This section defines six ranges of ductile iron flanged pipes as a
function of their thickness and of the method for connecting

flanges to the barr

It is applicable to

el.

In compliance with section 4, four types of flanges are pro-
vided, corresponding to nominal pressures PN 10, PN 16,
PN 25 and PN 40, and these can be connected to pipes in a
fixed or removable way. The latter arrangement has the advan-
tage of making casting mounting and PN change easier.

In addition to the wall thicknesses of the pipes, tables 28 and 29

— pipes with

— pipes with
or with welded
and table 28) (
and table 29)].

The wall thicknes
nominal size DN

= k(05 +
where
= 12 and 14
k = 10 and 12
k = 9 for pipe

or slip-on flang

integral flanges (see figure 10 and table 28);

screwed flanges (see figure 11 and table 29)
flanges [welding neck flanges (see figure 10
r slip-on flanges for welding (see figure 11

e has been calculated as a function of the
ing the linear formula (see clause 2.2)

,001 DN)

for pipes with integral flanges;
for pipes with screwed flanges;

with welded flanges (welding neck flanges
es for welding).

As for spigot and |socket pipes, the wall thicknesses for small

diameter pipes are

calculated using a complementary formula

e = 5,8 + 0,003 DN (with a minimum value of 6 mm)

which is applicablg
and DN 40 to DN

The national stand
turers’ catalogues
coefficient k& shou
nesses for pipes W
flanges.

to DN 40 to DN 200 for pipes of classk = 9
125 for pipes of class £ = 10.

brds or, when not so specified, .the manufac-
shall specify which of (the ‘two values of
d be used in the calculation of wall thick-
ith integral flanges‘and pipes with screwed

specify the conventional mass per unit length, in kilggrams per
metre, of the barrel, and the approximatednit| mass, in
kilograms, of the corresponding flange.

For pipes with integral flanges and pipes with welding neck
flanges (see figure 10 and table 28), the-flange unit miass is as in
section 4.

For pipes with screwed flahges and pipes with slip-pn flanges
for welding (see figure, 11.and table 29), the flange|unit mass
has been increased by.ah amount taking account of gonnecting
thicknesses calculated’/from a linear formula corresgonding to
the average of the‘values used in different countries.

The design.of the leak-tightness of screwed flanges iq left to the
manufacturer’s choice.

52" Lengths and tolerances on length

The manufacturing working lengths of flanged pipgs shall be
those specified in national standards, or, wheh not so
specified, in the manufacturers’ catalogues.

The standard tolerance on manufacturing working [lengths is
+ 10 mm.

On request by the purchaser in the order, and by agreement
between the manufacturer and the purchasef, smaller
tolerances can be accepted but they shall be not|less than
+ 3 mm.
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Classk =9 5,8 + 0,003 DN, with a minimum value of 6 mm, for DN 40 to DN 200
4,5 + 0,009 DN, for DN 250 to DN 600
Class k = 12 €= 6 + 0,012 DN, with a minimum value of 7 mm, for DN 40 to DN 2 600
Class k = 14 7 + 0,014 DN, for DN 40 to DN 2 600
! ‘H'I \ - - { . m LU
1 —L —
Figure 10
Table 28
Barrel Flange
Nominall k =91 k =122 k =A42 Unit mass
size Mass Mass Mass (chequired prrt)
€ per metre € per metre K per metre 9
DN mm kg/m mm kg/m mm kg/m PN 10 PN 16 PI* 25 PN 40
40 6 6,6 7 7,6 7,6 8,1 1,7 1,7 7 1,7
50 6 8 7 9,1 7,7 9,9 2,1 2,1 P, 1 21
(60) 6 9,4 7 10,9 7.8 12 2,2 2,2 P, 1 21
65 6 10,1 7 11,6 7.9 13 2,5 2,5 P4 2,4
80 6 12,2 7 14,1 8,1 16,1 2,9 29 b9 29
100 6,1 15,1 7,2 17,7 8,4 20,4 3,3 3,3 ,8 3,8
125 6,2 18,9 7.5 22,7 8,8 26,4 4 4 1,6 5,9
150 6,3 22,8 7,8 28 9,1 32,4 4,9 4,9 b,9 8
200 6,4 30,6 8,4 39,7 9,8 46,1 6,8 6,6 ,7 14
250 6,8 40,2 9 52,8 10,5 61,3 9,6 9,2 13,1 23,2
300 7.2 50,8 9,6 67,3 1,2 78,1 12,8 12,4 1 33,6
350 7,7 63,2 10,2 83,1 11,9 96,5 14,1 17,2 25,5 —
400 8,1 75,5 10,8 100 12,6 116,2 16,3 21,9 33,2 —
500 9 104,3 12 138,2 14 160,6 21,8 37 48,7 —
600 9,9 137,1 13,2 181,8 15,4 211,3 30,8 57,3 71.5 —
700 - — 14,4 230,8 16,8 268,4 40,5 55,6 - —
800 — — 15,6 285,5 18,2 332,1 54,8 74 - —
900 — — 16,8 345,4 19,6 401,7 64,3 88,2 - —
1 mo 18 A1n,R 21 /177,7 81',4 12,9 —
1200 — — 20,4 557,8 23,8 649 120,9 185,2 — —
1400 — — 22,8 726,8 26,6 845,7 147,8 215,9 — —
1600 — — 25,2 916,9 29,4 1067 206,4 308,4 — —
1800 — — 27,6 1129,3 32,2 1314,2 236,3 362,2 - —
2 000 — - 30 1363,4 35 1 586,8 279,4 432,2 — —
2200 — — 32,4 1618,6 37,8 1883,9 345,6 512,3 — —
2 400 — — 34,8 1896,2 40,6 2 207 398,8 601,1 — —
2 600 - — 37,2 2195,6 43,4 2 555,5 436,9 672 — —
1) Applicable to centrifugally cast pipes with welding neck flanges.
2) Applicable to cast pipes with integral flanges.
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Classk =9 5,8 + 0,003 DN, with a minimum value of 6 mm, for DN 40 to DN 200
4,5 + 0,009 DN, for DN 250 to DN 2 600
Class k = 10 e = 5,8 + 0,003 DN, with a minimum value of 6 mm, for DN 40 to DN 100
5 + 0,010 DN, for DN 125 to DN 2 600
Class k = 12 6 + 0,012 DN, for DN 40 to DN 2 600
l | j
gﬂ QJ
Figure 11
Table 29
Barrel Flange
Nominal k=9 k = 102 k =122 Unit mass
size Mass Mass Mass (chequired part)
9 per metre € per metre € per métre 9
DN mmn kg/m mm kg/m mm kg/m PN 10 PN 16 PN 25 PN 40
40 6 6,6 6 6,6 6,5 7.1 2 2 2 2
50 6 8 6 8 6,6 8,7 2,5 2,5 2,5 2,5
(60) 6 9,4 6 9,4 6,7 10,4 2,7 2,7 2,6 2,6
65 6 10,1 6 10,1 6,8 11,3 3 3 29 2,9
80 6 12,2 6 12,2 7 14,1 3,5 3,5 3,5 3,5
100 6|1 15,1 6,1 15,1 7,2 17,7 4 4 4,5 4,5
125 6|2 18,9 6,3 19,2 7.5 22,7 5 5 5,6 6,9
150 6|3 22,8 6,5 23,5 7.8 28 6,1 6,1 7.1 9,2
200 6|4 30,6 7 33,3 8,4 39,7 8,5 8,3 10,4 15,7
250 6|8 40,2 7.5 443 9 52,8 11,8 1,4 15,3 25,4
300 7|12 50,8 8 56,3 9,6 67,3 15,6 15,2 20,8 36,3
350 77 63,2 8,6 69,6 10,2 83,1 17,6 20,7 29 —
400 8|1 75,5 9 83,7 10,8 100 20,5 26,1 37,4 —
500 9 104,3 10 115,6 12 138,2 27,6 42,8 54,5 —
600 9|9 137,1 1 152 13,2 181,8 38,4 64,9 79,1 —
700 10|18 173,.9 12 193 14,4 230,8 50,2 65,3 — —
800 17 215,2 13 238,7 15,6 285,5 66,7 85,9 — —
900 12}6 260,2 14 288,7 16,8 345,4 78,7 102,6 — —
1000 135 309,3 15 343,2 18 410,6 98,6 140,1 — -
1200 1513 420,1 17 466, 1 20,4 557,8 144,2 208,5 — —
1400 171 547,2 19 607,2 22,8 726,8 178,2 246,3 — —
1 600 18,9 690,3 21 766 25,2 916,9 244,7 346,7 — —
1800 20,7 850,1 23 943,4 27,6 1129,3 283,5 409,4 — —
2 000 22,5 1026,3 25 1139 30 1363,4 336,4 489,2 — —
2 200 24,3 1218,3 27 1352,1 32,4 1618,6 413,2 579,9 — —
2 400 26,1 1427,2 29 1583,9 34,8 1896,2 478 680,3 — —
2 600 27,9 1652,42 31 18339 37,2 2195,6 528,6 763,7 - —
1) Applicable to centrifugally cast pipes with slip-on flanges for welding.
2) Applicable to centrifugally cast pipes with screwed flanges.
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Section 6: Fittings

6.1 General — Fittings

In general, ductile iron fittings are of designs similar to those of
grey iron fittings (see ISO 13) and their ends are flanged or,
preferably, socketed.?

The greater_mechanical strength of ductile iron_has made it

Double-socket tapers (see table 44), used mainly for a reduction
in diameter, have the shortest practicable lengths.

Double-flanged tapers (see table 45), generally placed between
two successive diameters, have a length in proportion to the
variation in diameter, each side being sloped at 5° to the centre-

improve the design of fittings and to reduce their
. This makes it easier to lay mains in congested
urban aregs of large towns, and results in a reduction in the size
of valve chambers, the dimensions of which depend mainly on
the space|occupied by the fittings.

Flanged spcket pieces (see table 32) and straight collars (see
table 34) have an internal diameter enlarged sufficiently to allow
the adjacdnt pipes to slide through, facilitating the dismantling
and the Idngitudinal adjustment of pipeline sections.

-socket bends (see tables 35 to 38) have lengths in-
proportion to their angle of deviation, their bearing
surface on the thrust blocks thus being adjusted to the size of
the laterall forces which they exert on these thrust blocks.

The use df reducing flanges (see tables 50 to 53) and double-
flanged tapers (see table 45) has made it possible to simplify the
range of flanged-branch tees (see tables 39 to 42 and 58 to 63);
the use of a combination of these fittings makes it possible to
provide users with the greatest number of possibilities with-the
smallest umber of types of castings.

The effect of this arrangement based on market statistics is to
reduce stpres both at the manufacturer's works and at the
customer|s premises and also to make supply easier.

line, and chosen so as to reduce the pressure loss when the
tapers are used to increase the diameter!

Table 32 and those following are_ for duct|le iron fittings for
pressure pipelines for the trapsportation gnd distribution of
water, other liquids, or gas.

6.2 Thickness

The thickness.of fittings has been calculatgd as a function of
the nominahsize DN by using the formula in ¢lause 2.2, with the
following“alues for k.

K\= 14 for tees, thus
e =7 + 0,014 DN
k = 12 for other fittings, thus

e =6 + 0,012DN

For DN 40 to DN 65, the thickness of th¢ fittings has been
limited to 7 mm, so that, taking the tolerancgs into account, the
thickness of the fittings is always at least dqual to that of the
pipes of the same nominal size.

1) This preference for fittings with sockets is justified by many advantages, defined below.
In a mains, the position of the fittings — bends, tees, etc. — is nearly always governed by the layout of the pipelines and rarely coincides with the end

of a pipe.

It is generally necessary to insert, between the last standard-length pipe and the fitting, a shorter section obtained by cutting a standard-length pipe
into two pieces. The first piece is used before the fitting and the second immediately after, one of these pieces being without a socket. The double-
socket fittings provide the pipelines with the additional socket which would otherwise be missing and, because of this, it is not necessary to abandon

certain lengths of double-spigot pipe on the site.

Double-socket fittings, as compared with the other fittings, have the following advantages:
— mechanical strength increased by the presence at each of their ends of a very strong socket;
— excellent stability on thrust-blocks which can extend over the whole length of the fittings;

— complete accessibility of joints which are clear of thrust blocks;

— simplification of orders and of the supply of spares by the elimination of numerous duplicating types of fittings;
— facility of moulding on symmetrical pattern plates giving good conditions of accuracy and productivity.
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6.3 Deviations and tolerances on length

6.3.1 Deviations on standard working lengths

The permissible deviations on the standard working lengths of
fittings with sockets and fittings with flanges are given in
table 30.

6.3.2 Tolerances on manufacturing working
lengths

The standard tolerance on the manufacturing working lengths
of all fittings with flanges in all nominal sizes is = 10 mm (see
clause 2.8).

On request in the order and by agreement between the
manufacturer and the purchaser, smaller tolerances can be
accepted but not less than

+ 3 mm for DN < 600, and
+ 4 mm for DN > 700

Table 30
Type of Deviation
fitting Length mm
Flanged socket
Flanged spigot L DN 40 to DN 1 200: + 25
Collar DN 1400 to DN 2600: + 35
Taper
Bend 1/4 t + (15 + 0,03 DN)
Bend 1/8 t + (10 + 0,025 DN)
DN 40 to DN 1000:
Bend 1/16 + (10 + 0,02 DN)
and 1/32 ! DN 1200 to DN 2600:
+ (10 + 0,025 DN)
DN 40 to DN 1 200: jgg
Tee L and h
DN 1400 to DN 2 600: 22

6.4 Works leak-tightness test

The fittings shall be submitted at the works to a leak-tightness
test (see 2.15.2.2) carried out either\With air at a pressure of
1 bar or with water at the pressure given in table 3.

Table 31
Nominal size Hydrostatic leak-tjghtness
test pressure
DN
bar
40 < DN <300 25
350 < DN < 600 16
700 <*DN < 2600 10
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6.5 Flanged socket

See figure 12 and table 32.

e = 12 (0,5 + 0,001 DN), with a minimum value of 7 mm

d:

25 + 1,05 DN, for DN 40 to DN 1 200
35 + 1,03 DN, for DN 1 400 to DN 2 600

I = 120 + 0,1 DN (rounded off to the nearest multiple of 5), for DN 40 to DN 1 200
~ 1 170 + 0,1 DN (rounded off to the nearest multiple of 5), for DN 1 400 to DN 2 600

ISO 2531 : 1991 (E)

Symbol:

e

Figure 12
Table 32
Dimensiong in millimetres Masses in kilograms
Nominal . . i
siz . d L Mass (approximate) with flange:
DN PN 10 PN 16 PN 25 PN 40
7 67, 125 4,5 4,5 4,5 4,5
7 78 125 5,4 5,4 5,4 5,4
(69) 7 88 125 6 6 5,9 5,9
7 93 125 6,4 6,4 6,3 6,3
7 109 130 7,4 7,4 7.4 7.4
1 7,2 130 130 9 9 9,6 9,5
1 75 156 135 1,56 11,6 12,1 13,4
1 7:8 183 135 14,2 14,2 15,2 17,3
8,4 235 140 20,5 20 22 27,5
9 288 145 28 27,5 31,5 41,5
9,6 340 150 37 36,5 42 57,5
10,2 393 155 45 48 56 —
400 10,8 445 160 55 60 7 —
500 12 550 170 78 93 104 —
600 13,2 655 180 108 135 149 —
700 14,4 760 190 144 159 — -
800 15,6 865 200 189 208 — —
900 16,8 970 210 235 258 - —
1000 18 1075 220 293 324 — -
1200 20,4 1285 240 456 521 — —
1400 22,8 1477 310 654 723 — —
1600 25,2 1683 330 887 989 — -
1800 27,6 1889 350 1125 1251 — -
2 000 30 2 095 370 1414 1567 — —
2 200 32,4 2301 390 1767 1934 — -
2 400 34,8 2 507 410 2150 2352 — —
2 600 37,2 2713 480 2 563 2798 — —
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6.6 Flanged spigot

See figure 13 and table 33.

e = 12(0,5 + 0,001 DN), with a minimum value of 7 mm

320 + 0,4 DN (rounded off to the nearest multiple
of 5), with a maximum value of 600 mm, for DN 40

to DN 1 200
220 + 0,35 DN, for DN 1 400 to DN 2 600

6.7 Collar

See figure 14 and table 34.

e = 12 (0,5 + 0,001 DN), with a minimum value of 7 mm

d:

25 + 1,05 DN, for DN 40 to DN 1 200

35 + 1,03 DN, for DN 1 400 to DN 2 600

150 + 0,1 DN (rounded off to the nearest multiple
L = { of 5), for DN 40 to DN 1 200

200 + 0,1 DN, for DN 1 400 to DN 2 600

Symbol:

|__

bymbol :

=

Q
E‘: e fg r ——
i I I
. N I wl)!
VN
| |
L I —
—= ==
L L
et -
Figure 13 Figure 14
Table 33 Table 34
Dimensions in millimetres Masses in kilograms Dimensions in millimetres Masses(in kilograms
Nominal . . ) Nominal Mass
size e L Mass (approximate) with flange: size e d L {approxi-
DN PN 10 | PN16 | PN 25 \ PN 40 DN mate)
40 7 335 4,2 4,2 4,2 4,2 40 7 67 155 4,6
50 7 340 5,2 5,2 5,2 5,2 50 7 78 155 5,4
(60) 7 345 5,8 5,8 5,7 5,7 (60) 7 88 155 6,3
65 7 345 6,5 6,5 6,4 6,4 65 7 93 155 6,6
80 7 350 7.8 7,8 7,8 7.8 80 7 109 160 7.9
100 7,2 360 9,6 9,6 10,2 10,2 100 7,2 130 160 9,9
125 7,5 370 12/4 12,4 13 14,3 125 7,5 156 165 12,9
150 7,8 380 1576 15,6 16,6 18,7 150 7,8 183 165 15,9
200 8,4 400 22,5 2,5 24,5 30 200 8,4 235 170 23
250 9 420 32 31,5 35,5 45,5 250 9 288 175 31,5
300 9,6 440 43 42,5 47,5 63 300 9,6 340 180 41
350 10,2 460 52 55 64 — 350 10,2 393 185 52
400 10,8 480 64 70 81 — 400 10,8 445 190 64
500 12 520 94 109 121 — 500 12 550 200 93
600 13,2 560 133 159 173 — 600 13,2 655 210 129
700 14,4 600 179 194 — — 700 14,4 760 220 172
800 15,6 600 226 245 — — 800 15,6 865 230 223
900 16,8 600 272 295 — — 900 16,8 970 240 282
1 000 18 600 328 369 — — 1000 18 1075 250 349
1200 20,4 600 456 520 — — 1200 20,4 1285 270 560
1 400 22,8 710 664 732 — — 1400 22,8 1477 340 816
1 600 25,2 780 922 1024 — — 1600 25,2 1683 360 1094
1 800 27,6 850 | 1196 1322 — - 1800 27,6 1889 380 1427
2 000 30 920 | 1534 1687 — — 2 000 30 2 095 400 1818
2 200 32,4 990 | 1948 2 115 - — 2 200 32,4 2 301 420 2272
2 400 34,8 1060 | 2409 2611 — - 2 400 34,8 2507 440 279
2 600 37,2 1130 | 2918 3 153 — — 2 600 37,2 2713 460 3390
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6.8 Double-socket 1/4 bend
See figure 15 and table 35.

e = 12 (0,5 + 0,001 DN), with a minimum value of 7 mm

=20 + DN

~

ISO 2531 : 1991 (E)

6.9 Double-socket 1/8 bend
See figure 16 and table 36.
e = 12 (0,5 + 0,001 DN), with a minimum value of 7 mm

20 + 0,44 DN (rounded off to the nearest multiple of 5),
for DN 40 to DN 1 200

180 + 0,24 DN (rounded off to the nearest multiple of 5),
for DN 1:400 to DN 2 600

Symbol: Symbol:
DERS >
90° 45°

Figure 15 Figure 16
Table 35 Table 36
Dimensions'in millimetres Masses inkilograms Dimensions in millimetres Masses in kilograms
Nominfl Mass Nominal Mass
size e t {approxi- size e t (approxi-
DN mate) DN mate)
40 7 60 4,2 40 7 40 4
50 7 70 5,3 50 7 40 5
(60) 7 80 6,3 (60) 7 45 53
65 7 85 6,9 65 7 50 6,3
80 7 100 8,6 80 7 55 7.7
100 7,2 120 11,4 100 7.2 65 10,1
125 7,5 145 15,7 125 7.5 75 13,6
150 7.8 170 20,5 150 7.8 85 17,4
200 8,4 220 33 200 8,4 110 27
250 9 270 48,5 250 9 130 38,6
300 9,6 320 68 300 9,6 150 53
350 10,2 175 70
400 10,8 195 89
500 12 240 139
600 13,2 285 202
700 14,4 330 282
800 15,6 370 378
900 16,8 415 496
1 000 18 460 635
1200 20,4 550 986
1400 22,8 515 1273
1 600 25,2 565 1740
1800 27,6 610 2 296
2 000 30 660 2970
2 200 32,4 710 3762
2 400 34,8 755 4 665
2 600 37,2 805 5721
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6.10 Double-socket 1/16 bend

See figure 17 and table 37.

e = 12(0,56 + 0,001 DN), with a minimum value of 7 mm

20 + 0,22 DN (rounded off to the nearest multiple

of 5), for DN 40 to DN 1 200

90 + 0,12 DN (rounded off to the nearest multiple
of 5), for DN 1 400 to DN 2 600

6.11 Double-socket 1/32 bend

See figure 18 and table 38.

e = 12 (0,5 + 0,001 DN), with a minimum value of 7 mm

20 + 0,11 DN (rounded off to the nearest multiple

of 6), for DN 40 to DN 1 200

45 + 0,06 DN (rounded off to the nearest multiple
of 5), for DN 1 400 to DN 2 000

60 + 0,06 DN (rounded off to the nearest multiple
of 5), for DN 2 200 to DN 2 600

Symbl:
}_{ Synpbol:
22°30’ Y

11915’

Figure 17 Figure 18
Table 37 Table 38
Dimensions in millimetres Masses in kilograms Dimensions in millimetres Masseq in kilograms
Nominal Mass Nominal Mass
size e t (approxi= size e t (lppproxi-
DN fhate) DN mate)
40 7 30 3,8 40 7 25 3.7
50 7 30 4,8 50 7 25 4,7
(60) 7 35 556 (60) 7 25 54
65 7 35 6,0 65 7 25 5,9
80 7 40 7.3 80 7 30 7.1
100 7.2 40 9,3 100 7.2 30 8,9
125 7,5 50 12,6 125 7,5 35 1,9
150 7.8 55 15,9 150 7.8 35 14,8
200 8.4 65 24 200 8,4 40 2
250 9 75 33,6 250 9 50 30,5
300 9,6 85 44,5 300 9,6 55 40,5
350 10,2 95 58 350 10,2 60 52
400 10,8 110 74 400 10,8 65 65
500 12 130 m 500 12 75 96
600 13,2 150 157 600 13,2 85 134
700 14,4 175 217 700 14,4 95 181
800 15,6 195 287 800 15,6 110 239
900 16,8 220 373 900 16,8 120 305
1000 18 240 470 1000 18 130 381
1200 20,4 285 716 1200 20,4 150 568
1400 22,8 260 933 1400 22,8 130 747
1 600 25,2 280 1259 1600 25,2 140 1007
1800 27,5 305 1663 1800 27,6 155 1331
2 000 30 330 2144 2 000 30 165 1702
2 200 32,4 355 2707 2 200 32,4 190 2183
2 400 34,8 380 3359 2 400 34,8 205 2709
2 600 37,2 400 4 087 2 600 37,2 215 3290
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6.12 Double-socket tee with flanged branch

6.12.1 DN 40 to DN 200

See figure 19 and table 39.

e = 14 (0,5 + 0,001 DN)

e; = 14 (0,5 + 0,001 dn)

L =70 + 0,06 DN + 1,16 dn (rounded off to the nearest multiple of

5)

h =100 + 0,6 DN + 0,2 dn (rounded off to the nearest multiple of 5)

ISO 2531 : 1991 (E)

Symbol:
£
Figure 19
Table 39
Dimensiong in millimetres Masses in kilograms
Body Branch
Nominal Nominal Mass (approximate) with flange:
size e L size e h
DN dn PN 10 PN 16 PN 25 PN 40
40 7.6 120 40 7.6 130 6,9 6,9 69 6.9
50 7,7 130 50 7.7 140 8,6 8,6 856 8,55
(60) 7.8 145 (60) 78 150 10 10 9i9 9,9
65 7.9 150 65 7.9 150 10,9 10,9 10,8 10,8
80 8,1 170 80 8,1 165 13,6 13,6 13,6 13,6
100 8,4 170 80 8,1 175 15,8 15,8 15,8 15,8
8,4 190 100 8,4 180 17,2 17,2 17,7 17,7
125 8,8 170 80 8,1 190 19,4 19,4 19,4 19,4
8,8 195 100 8,4 195 21 21 21,5 2156
8,8 225 125 8,8 200 23 VA] 24 25,5
150 9,1 170 80 8,1 205 23 23 23 23
9,1 195 100 8,4 210 24,5 245 25 25
9,1 255 150 9,1 220 29,5 29,5 30,5 32,5
200 9,8 175 80 8,1 235 31,6 31,6 31,6 31,5
9,8 200 100 8,4 240 33,6 33,5 K 34
9,8 255 150 9.1 250 39 39 40 42
9,8 315 200 9,8 260 45,6 46 47,5 53
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6.12.2 DN 250 to DN 600
See figure 20 and table 40.

e = 14 (0,5 + 0,001 DN)

e; = 14 (0,5 + 0,001 dn)

L =70 + 0,06 DN + 1,16 dn (rounded off to the nearest multiple of 5)

h =100 + 0,6 DN + 0,2 dn (rounded off to the nearest multiple of 5)

e

Symbol:

Q
Figure 20
Table 40
Dimensions in millipetres Masseq in kilograms
Body Branch
Nominal Nominal Mass (approximate) with flangq:
size e L size e h
DN dn PN 10 PN 16 PN 25 PN 40
250 10,56 200 100 8,4 270 43,5 43,5 44 44
10,56 315 200 9,8 290 57 57 59 64,5
10,5 375 250 10,6 300 65 66 69 79
300 14,2 205 100 8,4 300 55 55 56 56
2 326 200 98 326 71 70 73 73
1,2 435 300 1,2 340 89 91 95 110
350 11,9 205 100 8,4 330 68 68 68 —
1,9 325 200 9,8 350 86 86 88 —
11,9 495 350 11,9 380 17 120 129 —
400 12,6 210 100 8,4 360 83 83 83 -
12,6 325 200 9,8 380 103 102 104 —
12,6 560 400 12,6 420 150 156 167 —
500 14 215 100 8,4 420 116 116 17 —
14 330 200 9,8 440 142 141 143 —
14 565 400 12,6 480 199 205 216 —
14 680 500 14 500 232 247 259 —
600 15,4 340 200 9,8 500 189 189 191 —
15,4 570 400 12,6 540 258 263 274 —
15,4 800 600 15,4 580 340 366 380 —
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6.12.3 DN 700 to DN 1 200

See figure 21 and table 41.

e = 14 (0,5 + 0,001 DN)

e; = 14 (0,5 + 0,001 dn)

L = 70 + 0,06 DN + 1,16 dn (rounded off to the nearest multiple of 5)1)

h =75 + 0,6 DN + 0,15 dn (rounded off to the nearest multiple of 5)

Symbol:
L
Figure 21
Table 41
Dimensiong in millimetres Masses in kilograms
Body Branch
Norhinal Nominal Mass (approximate) with flange:
ste e L size e h
N dn PN 10 PN 116 PN 25
700 168 345 200 9,8 525 242 242 —
16,8 575 400 12,6 555 320 325 —
16,8 925 700 16,8 600 460 415 —
800 18,2 350 200 9,8 585 306 3 -
18,2 580 400 12,6 615 398 3 —
18,2 1045 600 15,4 645 579 5 —
18,2 1045 800 18,2 675 623 2 —
900 19,6 355 200 9,8 645 379 379 —
19,6 590 400 12,6 675 490 495 —
19,6 1170 600 15,4 705 748 774 —
19,6 1170 900 19,6 750 814 838 —
1000 21 360 200 9,8 705 462 462 —
21 595 400 12,6 735 591 596 —
21 1290 600 15,4 765 947 973 —
21 1290 1000 21 825 1044 1086 -
1200 23,8 840 600 15,4 885 1 000 1027 —
23,8 1070 800 18,2 915 1190 1210 —
23,8 1300 1000 21 945 1 406 1448 —

1) The length L of tees for nominal sizes DN greater than 600 and for dn 600 is equal to that of tees with the same nominal sizes of the body and of
the branch.
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6.12.4 DN 1400 to DN 2 600

See figure 22 and table 42.

e = 14 (0,5 + 0,001 DN)

e; = 14(0,5 + 0,

001 dn)

L = 250 + 0,06 DN + 1,16 dn (rounded off to the nearest multiple of 5)

h =120 + 0,55 DN + 0,15 dn

Symbol:

Figure 22
Table 42
Dimensions in millimetres Massed in kilograms
Body Branch
- - Mass (approximate)
Nominal Nominal with flange]:

size e L size e h

DN dn PN 10 PN 16

1 400 26,6 1,030 600 15,4 980 1478 1 505
26,6 1,260 800 18,2 1010 1709 1728
26,6 1 495 1000 21 1040 1 955 1996

1600 29,4 1040 600 15,4 1090 1908 1934
29,4 1275 800 18,2 1120 2192 221
29,4 1 505 1000 21 1150 2 480 2522
2974 1740 1200 23,8 1180 2 799 2 863

1800 32,2 1055 600 15,4 1200 2414 2440
32,2 1285 800 18,2 1230 2748 2767
32;2 526 1-606 24 260 3-095 3137
32,2 1750 1200 23,8 1290 3 460 2524

2 000 35 1 065 600 15,4 1310 2 988 3015
35 1530 1000 21 1370 3790 3832
35 1995 1 400 26,6 1430 4 645 4713

2 200 37,8 1080 600 15,4 1420 3 647 3674
37,8 1775 1200 23,8 1510 5 056 5119
37,8 2 470 1800 32,2 1 600 6 579 6 705

2 400 40,6 1090 600 15,4 1 530 4 383 4 409
40,6 1785 1200 23,8 1620 6 005 6 069
40,6 2 480 1800 32,2 1710 7 734 7 860

2 600 43,4 1100 600 15,4 1640 5 205 5231
43,4 2 030 1400 26,5 1750 7 704 7772
43,4 2725 2 000 35 1850 9713 9 866
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6.13 All-socket tee

See figure 23 and table 43.

e = 14 (0,5 + 0,001 DN)

L =70 + 0,06 DN + 1,16 dn (rounded off to the nearest multiple of 5)
h =35+ 0,6 DN + 0,11 dn (rounded off to the nearest multiple of 5)
e; = 14 (0,5 + 0,001 dn)

ISO 2531 : 1991 (E)

Symbol:

Figure 23
Table 43
Dimensions in millimetres Masses in kilograms
Body Branch
. N Mass
Nor.mnal Nor.mnal (approxi-
size e L size e h mate)
DN dn
40 7,6 120 40 7.6 60 4,5
50 7,7 130 50 7,7 65 5,6
(60) 7.8 145 (60) 7.8 70 6,9
65 7,9 150 65 7.9 75 7,5
80 8,1 120 40 8,1 80 10,2
8,1 170 80 8.1 85 12,4
100 8,4 120 40 8,4 90 12,3
8,4 145 (60) 8.4 90 13,8
8,4 170 80 8,4 95 14,8
8,4 190 100 8,4 95 16,1
125 8,8 125 40 8,8 100 15,3
88 225 125 8,8 110 22
150 9,1 125 40 9,1 115 18,7
9,1 170 80 9,1 120 21,5
9,1 195 100 9.1 120 23,6
9,1 255 150 9,1 125 28
200 9,8 130 40 9,8 140 26,4
9,8 175 80 9,8 145 30
9,8 200 100 9,8 145 32
9,8 255 150 9,8 150 37
9,8 315 200 9,8 155 43
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6.14 Double-socket taper Table 44
Dimensions in millimetres Masses in kilograms
See figure 24 and table 44. Larger diameter Smaller diameter .
ass
e; = 12(0,5 + 0,001 DN), with a minimum value of 7 mm Nominal Nominal (approxi-
size [ size e L mate)
X . DN dn
e; = 12 (0,5 + 0,001 dn), with a minimum value of 7 mm
50 7 40 7 70 4,2
50 + 2 (DN — dn), for DN 50 to DN 300 @7 gl B 2 >2
I = 60 + 2 (DN — dn), for DN 350 to DN 600 ’
80 + 2 (DN — dn), for DN 700 to DN 1 200 80 7 (60) 7 90 7.1
160 + (DN — dn), for DN 1 400 to DN 2 600 7 65 7 80 6.6
100 7,2 80 7 90 8,5
125 7,5 80 7 140 10,8
Symbol: 7.5 100 7,2 100 1,1
150 7,8 80 7 190 13,6
7,8 100 72 150 13,8
7,8 125 1,5 100 14,1
200 8,4 100 7,2 250 20,5
8,4 125 7,5 200 20,5
8,4 150 7,8 150 21
250 9 125 7,5 300 29
9 150 7.8 250 29
9 200 8,4 150 29
300 9,6 150 7,8 350 39,6
9.6 200 8,4 250 39,5
9,6 250 9 150 38,5
350 10,2 200 8,4 360 52
10,2 250 9 260 51
10,2 300 9,6 160 49,5
= T 400 10,8 250 9 360 66
10,8 300 9,6 260 64
L 10,8 350 10,2 160 62
— - 500 12 350 10,2 360 98
12 400 10,8 260 94
) 600 13,2 400 10,8 460 142
Figure 24 13,2 500 12 260 131
700 14,4 500 12 480 194
14,4 600 13,2 280 178
800 15,6 600 13,2 480 252
15,6 700 14,4 280 229
900 16,8 700 14,4 480 318
16,8 800 15,6 280 288
1000 18 800 15,6 480 392
18 900 16,8 280 354
1200 20,4 1 000 18 480 570
1400 22,8 1200 204 360 711
1 600 25,2 1400 22,8 360 951
1 800 27,6 1 600 25,2 360 1235
2 000 30 1800 27,6 360 1 566
2 200 32,4 2 000 30 360 1948
2 400 34,8 2 200 324 360 2374
2 600 37,2 2 400 34,8 360 2877
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6.15 Double-flanged taper

See figure 25 and table 45.

ISO 2531 : 1991 (E)

e; = 12(0,5 + 0,001 DN), with a minimum value of 7 mm
e, = 12(0,5 + 0,001 dn), with a minimum value of 7 mm
160 for (DN — dn) = 10
L = 200 for 15 < (DN — dn) < 25 for DN 50 to DN 1 000
300 for (DN — dn) = 50
600 for (DN — dn) = 100
L =2,15PN — 1,85 dn + 60, for DN 1200 to DN 2 600
- Symbol:
v ~
Q
Figure 25
Table 45
Dimensiong in millimetres Masses in kilograms
Larger diameter Smaller diameter
Nontinal Nominal Mass (approximate) with flange:
size e size ) L
D’\l dn PN 10 PN 16 PN 25 PN 40
7 40 7 150 5,1 5,1 51 5,1
) 7 50 7 160 5,8 5,8 5|7 5,7
5 7 50 7 200 6,7 6,7 6)6 6,6
0 7 (60) 7 200 7,5 7.5 7|4 7,4
7 65 7 200 79 7.9 7|8 7,8
72 80 7 200 9,3 9,3 9)8 9,8
7,5 100 7,2 200 11,3 11,3 12|5 13,8
50 7,8 125 7,5 200 14 14 15]5 18,9
00 8,4 150 7.3 300 22 21,5 25 31,5
9 200 8,4 300 30 29,5 35/5 51
9,6 250 9 300 40,5 39,5 49 74,5
10,2 300 9,6 300 49,5 52 66 —
400 10,8 350 10,2 300 58 67 86 —
500 12 400 10,3 600 110 130 153 —
600 13,2 500 12 600 149 190 216 —
700 14,4 600 13,2 600 195 236 — —
800 15,6 700 14,4 600 250 285 - -
900 16,8 800 15,6 600 308 352 — —
1000 18 900 16,8 600 373 438 — —
1200 20,4 1000 18 790 586 692 - -
1400 22,8 1200 20,4 850 814 947 — -
1600 25,2 1400 22,8 910 1103 1273 - -
1800 27,6 1 600 25,2 970 1436 1 664 — -
2 000 30 1800 27,6 1030 1 800 2079 — —
2 200 32,4 2 000 30 1090 2 250 2570 - —
2400 34,8 2 200 32,4 1 150 2765 3134 — —
2 600 37,2 2 400 34,8 1210 3311 3748 — —
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6.16 Blank flange PN 10

See figure 26 and table 46.

10 + 0,035 DN, with a minimum value of 16 mm, for

DN 40 to DN 300

6.17 Blank flange PN 16

See figure 27 and table 47.

10 + 0,035 DN, with a minimum value of 16 mm, for

b = q DN 40 to DN 1 200
20 + 0,025 DN, for DN 1 400 to DN 2 600

b = 10 + 0,025 DN, with a minimum value of 20,5 mm, for
DN 350 to DN 1 200
20 + 0,015 DN, for DN 1 400 to DN 2 600 Symbol:
Symbol:
e Q N Q
S Y
c b c b
! !
Figure 26 Figure 27
Table 46 Table 47
Dimensions in millimetres Masses in kilograms Dimensions in millimetres Masseq in kilograms
Nominai Mass Nominal Mass
size D a b c (approxi- size D a b c (approxi-
DN mate) DN mate)
40 15D 19 16 3 2 40 150 19 16 3 2
50 16b 19 16 3 2,4 50 165 19 16 3 2,4
(60) 17p 19 16 3 2,7 (60) 175 19 16 3 2,7
65 18p 19 16 3 3.1 65 185 19 16 3 3.1
80 20D 19 16 3 3,5 80 200 19 16 3 3,5
100 22D 19 16 3 4,3 100 220 19 16 3 4,3
125 250 19 16 3 5,6 125 250 19 16 3 5,6
150 286 19 16 3 7,2 150 285 19 16 3 7,2
200 34D 20 7 3 11 200 340 20 17 3 10,8
250 40D 22 19 3 16,9 250 400 22 19 3 16,6
300 455 24,5 20,5 4 24 300 455 24,5 20,5 4 23,5
350 506 24,5 20,5 4 29,5 350 520 26,5 2,5 4 33,5
400 56b 24,5 20,5 4 36,5 400 580 28 24 4 44,5
500 670 26,5 22,5 4 56 500 715 31,6 27,5 4 77
600 7 30 25 [ 85 600 240 36 31 5 121
700 895 32,5 27,5 5 123 700 910 39,5 34,5 5 156
800 1015 35 30 5 172 800 1025 43 38 5 218
900 1115 37,6 32,5 5 224 900 1125 46,5 41,5 5 286
1 000 1230 40 35 5 293 1 000 1255 50 45 5 387
1200 1 455 45 40 5 575 1200 1485 57 52 5 662
1 400 1675 46 41 5 739 1400 1685 60 55 5 994
1 600 1915 49 44 5 1239 1600 1930 65 60 5 1409
1 800 2115 52 47 5 1717 1800 2130 70 65 5 1858
2 000 2325 55 50 5 2272 2 000 2 345 75 70 5 2 407
2 200 2 550 59 53 6 2 253 2200 2 555 81 75 6 3097
2 400 2 760 62 56 6 2781 2 400 2 765 86 80 6 3863
2 600 2 960 65 59 6 3 365 2 600 2 965 91 85 6 4716
NOTE — For flanges of nominal size greater than or equal to NOTE — For flanges with nominal size greater than or equal to
DN 350, the centre of blank flanges may be dished. DN 350, the centre of blank flanges may be dished.
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6.18 Blank flange PN 25

ISO 2531 : 1991 (E)

6.19 Blank flange PN 40

See figure 28 and table 48. See figure 29 and table 49.
b = 10 + 0,045 DN, with a minimum value of 16 mm b = 10 + 0,085 DN, with a minimum value of 16 mm
Symbol: Symbol:
] Q Q
S} e
c b c b
! !
Figure 28 Figure 29
Table 48 Table 49
Dimensions|in millimetres Masses in kilograms Dimensions in millimetres Masses in kilograms
Nominal Mass. Nominal Mass
size D a b c (approxi- size D a b c (approxi-
DN mate) DN mate)
40 150 19 16 3 2 40 150 19 16 3 2
50 165 19 16 3 2,4 50 165 19 16 3 2,4
(60) 175 19 16 3 2,6 (60) 175 19 16 3 2,6
65 185 19 16 3 2,9 65 185 19 16 3 2,9
80 200 19 16 3 3,5 80 200 19 16 3 3,7
100 235 19 16 3 4,8 100 235 19 16 3 5,1
125 270 19 16 3 6,2 125 270 23,5 20,5 3 8,3
150 300 20 Vi 3 8,3 150 300 26 23 3 1,4
200 360 22 19 3 13,3 200 375 30 27 3 20,5
250 425 245 21,5 3 21 250 450 34,5 31,6 3 345
300 485 27,5 23,5 4 30 300 515 39,5 35,5 4 51
350 555 30 25 4 43,5
400 620 32 28 4 58
500 730 36,5 32,5 4 94
600 845 42 37 5 144
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6.20 Reducing flange PN 10
See figure 30 and table 50.

10 + 0,035 DN, with a minimum value of 16 mm
for DN 200

10 + 0,025 DN, with a minimum value of 20,5 mm
for DN 350 to DN 1 000

’

’

6.21 Reducing flange PN 16
See figure 31 and table 51.

b = 10 + 0,035 DN, with a minimum value of 16 mm

Symbol
Symbol:
. “
_ Q - -
— Q - - S
S
n cy
{7 e T
b |
& b 1
=) —— d
Figure 30 Figure 31
Table 50 Table 51
Dimensions in miIIirpetres Masses inkilograms Dimensions in millimetres Masses in kilograms
. Smaller . Smaller
Larger dlal'neter diameter Mass Larger diameter diameter Mass
Nominal Nominal (approxi- Nominal Nominal (approxi-
size D b [ size [ a mate) size D b [ size [} a mate)
DN dn DN dn
200 340 || 17 3 80 3 40 13,3 200 340 | 17 3 80 3 40 13
340 || 17 3 100 3 40 13,2 340 | 17 3 100 3 40 13
340 || 17 3 125 3 40 13,6 340 | 17 3 125 3 40 13,3
350 505 || 20,5 4 250 3 48 32 350 520 | 22,5 4 250 3 54 36,5
400 565 || 20/5 4 250 3 48 39 400 580 | 24 4 250 3 54 46
565 | 20;5 4 300 4 49 38 580 | 24 4 300 4 55 44,5
700 895 | 27,56 5 500 4 56 102 700 910 | 34,5 5 500 4 67 134
900 |1115] 32,6 5 700 5 63 165 900 |1125]| 41,5 5 700 5 73 200
1000 (1230 35 5 700 5 63 222 1000 |1255| 45 5 700 5 73 285
1230 | 35 5 800 5 68 209 1255 | 45 5 800 5 77 260
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