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Foreword

ISO (the International Organization for Standardization) i§ a, worldw
national standards bodies (ISO member bodies). The work of prepar
Standards is normally carried out through 1SO technical committee

de federation of
ng International
. Each member

body interested in a subject for which a technical‘committee has beer} established has
the right to be represented on that committee:\International organigations, govern-
mental and non-governmental, in liaison with1SO, also take part in the work. 1ISO

collaborates closely with the International Electrotechnical Commis
matters of electrotechnical standardization.

Draft International Standards adopted by the technical committees
the member bodies for approval before their acceptance as Internatio
the ISO Council. They are‘approved in accordance with ISO proced
least 75 % approval by the member bodies voting.

ion (IEC) on all

are circulated to
hal Standards by
Lires requiring at

International Standard ISO 7005-2 was prepared by Technical Comnpittee ISO/TC 5,

Ferrous metal pipes and metallic fittings.

This part of 1SO 7005, together with parts 1 and 3, cancel and replace
1SO0.2229 : 1973 and 1SO 2441 : 1975.

ISO 7005 will consist of the following parts, under the general title /
— Part 1: Steel flanges
— Part 2: Cast iron flanges
— Part 3: Copper alloy and composite flanges

— Part 4: Aluminium and aluminium alloy flanges

Annexes A and B of this part of ISO 7005 are for information only.

SO 2084 : 1974,

etallic flanges :



https://standardsiso.com/api/?name=5d8877c1251043d7424ca8219d8a3aec

ISO 7005-2 :

Introducti

Various flange sy
the world for ma

1988 (E)

on

'stems based on differing design criteria have been in use throughout
hy years. Given the increasing difficulties arising from such a situation,

this International Standard has been based on a single series of metallic flanges.

ISO 7005 will be

Part 1: Steel
Part 2: Cast
Part 3: Copp
Part 4: Alum

This part of ISO
which have been
to the dimensior

published in four parts as follows:

flanges
ron flanges
pr alloy and composite flanges

Jnium and aluminium alloy flanges

/005 is based on the American and European cast iron flange systems
combined to produce one International Standard with some.changes
s specified in the two systems.

The materials specified in American (ANSI) standards and International Standards
have been retairjed. Because, at this time, the International Standards for cast iron

materials do n

specify pressure/temperature (p/7T) ratings, the ratings for the

materials specifi¢d have been based on those given in comparable national standards.

In the American|system, flanges are designated by.a Class rating but in this part of

ISO 7005 the rel
The equivalent g

Classes 125 gnd 150:

Classes 250 4

The ratings used
ISO PN16, 1SO

1ISO PN20 and IS
interchangeable

vant Class ratings are designated:by nominal pressure (PN) ratings.
esignations are as follows:

ISO PN20

nd 300: ISO PN50

in the European system remain as ISO PN2,5, ISO PN6, ISO PN10,
PN25 and |SQ(PN40.

O PNB5O-grey cast iron and ductile cast iron flanges are designed to be
with flanges to ANSI B16.1 (grey cast iron) and ANSI B16.42 (ductile

cast iron). They

are not identical but are deemed to comply with the dimensions

specified in ANS| B16.1 and ANSI B16.42 as appropriate (see 2.7).

Flange details in

all four parts of ISO 7005 are such that flanges having the same PN

and nominal size (DN) values and compatible flange facings will mate together when
using metric bolting. Tolerances on dimensions are given for guidance in annex A.

To avoid any possible confusion in giving descriptive names to flanges, all flanges are
designated by type numbers and flange facings are designated by a letter.

Users of this part of ISO 7005 should satisfy themselves that the flanges comply with
any statutory requirements.
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INTERNATIONAL STANDARD

1SO 7005-2 : 1988 (E)

Metallic flanges —

Part|2:
Cast |iron flanges

1.1 Scope

This part ¢f ISO 7005 for a single system of flanges specifies re-
quirements for circular grey, malleable and ductile cast iron
flanges in| the following nominal pressure ratings:

Series 1* Series 2*
ISO PN10 ISO PN2,5
ISO PN16 ISO PN6
1ISO PN20 ISO\PN25
ISO PN50 1SO PN40

This part|of 1ISO 7005 specifies the types of flanges and their
facings, dimensions, bolt sizes, Surface finish of faces, mark-
ing, testing, inspection and materials together with associated
pressure/ftemperature ratings)

NOTES

1 Attentipn is draWnrto the need to refer to the pressure/temperature
rating tables for ‘the permissible working pressures, particularly for
flanges of [ISO_PN20 and ISO PN50.

2 Dimensions of gaskets will be
Standard.

1.2 Normative references

The following standards contain provisions which, through
reference in this text, constitute provisions of this part of
ISO 7005. At the time of publication, the editions indicated
were valid. All standards are subject to revision, and parties to
agreements based on this part of 1SO 7005 are encouraged to
investigate the possibility of applying the most recent editions

*

Section 1: General

of the standards listed below. Members of IE¢ and 1SO main-
tain registers of currently valid International Standards.

ISO 185 : 1988, Classification of grey cast iron.

ISO 887 : 1983, Plain washers for metric bdlts, screws and
nuts — General plan.

ISO 1083 : 1987, Spheroidal graphite cast iron - Classification.

ISO 2531 : 1986, Ductile iron pipes, fittings an{l accessories for
pressure pipelines.

1SO 5922 : 1981, Malleable cast iron.

ISO 6708 : 1980, Pipe components — Definftion of nominal
size.

1ISO 7268 : 1983, Pipe components — Definftion of nominal
pressure.

ASTM A 126 : 1984, Gray iron castings for valyes, flanges, and
pipe fittings.

ASTM A 395 : 1980, Ferritic ductile iron plessure-retaining

1.3 Definitions and designations

1.3.1 Definitions

For the purposes of this part of ISO 7005, the definitions of
nominal size (DN) as given in ISO 6708, and nominal pressure
(PN) as given in ISO 7268, apply.

NOTE — In this part of ISO 7005, nominal pressure is designated by the
letters ““ISO PN"’ followed by the appropriate reference number.

Series 1 ratings are the basic ratings; series 2 ratings have limited application.
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1.3.2 Designation of types and facings 13 — Hubbed threaded flange
Figure 1 illustrates flanges identified according to type. 14 — Hubbed socket welding flange
15 — Loose hubbed flange for lapped pipe end
05 — Biank fiange
21 — Integral flange

11 — Welding neck flange Figure 2 illustrates facing types (type A and type B) which are
used where applicable in conjunction with flanges shown in
12 — Hubbed slip-on flange for welding figure 1.
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Section 2: General requirements

2.1 Pressure/temperature (p/T) ratings

2.1.1 General

The pressure/temperature ratings of the flanges manufactured
from the materials specified in table 14 shall be the maximum
allowable non-shock working pressures at the temperatures
given in tables 15 (grey cast iron), 16 and 17 (ductile cast iron)

2.2.3 Bolting

NOTES

1 Bolting materials are not within the scope of this part of ISO 7005
but materials for bolting should be chosen by the user according to the
pressure, flange material and the selected gasket so that the flanged
joint remains tight under the expected operating conditions.

2 For joints comprising grey cast iron flanges with raised faces, and

and 18 (malleable cast iron). Linear interpolation is permitted
for intermediate temperatures.

NOTE —|The rating of a flange is not necessarily the rating of the
whole pigework system.

2.1.2 Rating of flanged joints

Where two flanges in a flanged joint do not have the same
pressurel/temperature rating, the rating of the joint at any
temperature shall not exceed the lower of the two flange
ratings 4t that temperature.

NOTES

1 The t¢mperature shown for a corresponding pressure rating is con-
sidered t¢ be the same as that of the contained fluid. Use of a pressure
rating cofresponding to a temperature other than that of the contained
fluid is thp responsibility of the user, subject to the requirements of any.
applicabl¢ code or regulation.

2 Appli¢ation of the ratings given in this part of ISO 7005 to-flange
joints shuld take into consideration the risk of leakage due-to forces
and monjents developed in the connecting pipework:

3 OWi:-f to the nature of any thread sealant used, additional limi-
tations njay be placed on a threaded flange.

4 Thesg notes on service consideratighis“are not intended to be
exhaustiye.

2.2 Materials

2.2.1 Range of materials

Flanges|shall be manufactured from the materials specified in
table 14}

wnere-grev-casﬂrun-ﬁangenre-bwhed-m-ﬂanger of other materials
and either or both of the flanges have a raised face| it is recommended

that bolting having a yield strength not exceeding[240 N/mm? should
be used. If higher strength bolting is used;/it is recommended that
mating flanges should have flat faces and that full-face gaskets, which
extend to the outside diameter of the/flange, shoyld be used.

2.3 Dimensions

2.3.1 Range of noniinal sizes

The range of- nominal sizes applicable to each flange type and
to each pressure rating shall be as specified [n tables 2 to 4 as
appropriatex

2.3:.2° Dimensional details

Dimensions of flanges shall be in accordance with the following

tables, as appropriate :
table 6 for ISO PN2,5 flanges
table 7 for ISO PN6 flanges
table 8 for ISO PN10 flanges
table 9 for ISO PN16 flanges
table 10 for ISO PN20 flanges
table 11 for ISO PN25 flanges
table 12 for ISO PN40 flanges
table 13 for ISO PN50 flanges

NOTE — Tolerances on dimensions are not spegified in this part of

ISO 7005 but guidance on the dimensions which should have
tolerances and suggested tolerances are given in pnnex A.

2.3.3 Attachment of welded and threaded flanges

NOTES

1 It is the responsibility of each national standards organization to
determine which are the national materials equivalent to materials
specified in this part of 1ISO 7005.

2 Where there is an appropriate application standard, it is the
responsibility of the purchaser to ensure compliance with the re-
quirements of that standard.

2.2.2 Gaskets

The various types, dimensions and materials used for gaskets
are not within the scope of this part of ISO 7005.

NOTE — Details of attachment for welded and threaded flanges are
not specified in this part of ISO 7005.

2.4 Joint facings

2.4.1 Types of facings

The flange facings specified (flat face type A and raised face
type B) are illustrated in figure 2; their raised face dimensions
shall be as given in table 5.

NOTE — The transition from the outside diameter of the raised face to
the flange face is at the option of the manufacturer (i.e. either a radius
or a chamfer may be used).
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2.4.2 Application

2421 ISOPN25, ISOPN6, ISOPN10, ISO PN16,
ISO PN25 and 1SO PN40 flanges made of grey cast iron and
ductile cast iron shall have raised faces.

2.4.2.2 [SO PN20 flanges made of grey cast iron shall have
flat faces. ISO PN50 flanges made of grey cast iron shall have
raised faces unless otherwise specified.

ISO PN20 and IS anges-ma
have raised faces|unless otherwise specified.

2.4.2.3 Flanges made in malleable cast iron shall have either

a) flat faces,|or

b) raised facgs.

2.4.3 Surface fjnish of flanges

All flange jointing faces shall be finished in accordance with
table 1. The faceg shall be compared by visual or tactile means
with reference specimens which conform with the R, and R,
values given in table 1.

NOTES

1 Itis not intended that instrument measurements are taken on the
flange faces, and the R, and R, values as defined in ISO 468 : 1982,
Surface roughness|— Parameters, their values and general rules for
specifying requirements, relate to the reference specimens.

2 Other finishes may be agreed between the manufacturer and_puf-
chaser.

Table 1 — Numerical values of the surface finish
parameters, R, and R,, of flange faces
Values’in micrometres

Manufacturing R R

process a z
Turning? 3,210 12,5 12,5 to 50
Other2 3,2t06,3 12,5 to 25

1) “Turning”’ copers any method of machine operation producing
either serrated copcentri¢c-orserrated spiral grooves.

2.6 Marking

2.6.1 Identification
Flanges other than integral shall be clearly marked as follows :

a) the nominal size (DN) and the nominal pressure rating
(ISO PN);

b) material designation;

EXAMPLE
DN 300 1SO PN16 400-5 XXXX

NOTES
1 Additionally, flange facing designations may be given.

2 Where a flange is subsequently.used to form an integral| part of a
component and the componenthas’a lower pressure rating thpn that of
the flange, the lower rating_should be clearly marked on thg compo-
nent and the lowest p/ T rating will apply.

2.6.2 Stamping

Where steel 'stamps are used, the marking shall be pgsitioned
on the.im-of the flange.

2/7) Inspection and test

ISO PN20 and ISO PN50 flanges specified are designgd to be
interchangeable with, but not identical to, grey dast iron
Class 125 and Class 250 flanges to ANSI B16.1 respectively
and with ductile cast iron Class 150 and Class 300 flanges to
ANSI B16.42 respectively.

NOTES

1 It is recommended that ISO PN20 and ISO PN50 flanggs be ac-
cepted by inspectors as complying with the dimensions specified in
ANSI B16.1 or ANSI B16.42 as appropriate.

2 This part of ISO 7005 does not make provision for routire inspec-
tion or pressure testing of separate flanges. However, flanggs may be
required to be pressure tested after attachment to a pipe| or other
equipment or when forming an integral part of such equipnfent. The
test pressure is then dependent on the requirements of the afpropriate
standard or code of practice in accordance with which the efjuipment
has been manufactured.

2) Processes otherthah turning are permissible provided that they
give a surface fipish-in_c li i

specified.

2.5 Spot-facing or back-facing

Any spot-facing or back-facing required shall not reduce the
flange thickness to less than the thickness specified. When
spot-facing is used, the diameter shall be large enough to
accommodate the outside diameter of the equivalent normal
series of washers complying with 1SO 887 for the bolt size
being fitted. When a flange is back-faced, it is permissible for
the fillet radius to be reduced but it shall not be eliminated
entirely. The bearing surfaces for the bolting shall be parallel to
the flange face within 2°.

2.8 Repairs
Where not otherwise prohibited by the applicable material stan-
dard or codes and regulations, repairs by welding are permitted

for ductile cast iron. All welding repairs shall be carried out in
accordance with a written procedure.

2.9 Information to be supplied by the purchaser

The following information should be supplied by the purchaser
in the enquiry and/or order:

a) number of this part of ISO 7005, i.e. ISO 7005-2;
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b) nominal size — DN followed by the appropriate number
(see 2.3.1);

c) nominal pressure — ISO PN followed by the ap-
propriate number (see 1.1);

d) flange type number (see 1.3.2 and figure 1);

e) facing type letter (see 1.3.2 and figure 2);

ISO 7005-2 : 1988 (E)

f) material designation (see 2.2.1);

g) forflange types 11, 12, 14 and 15, the external diameter
and thickness of pipe to which the flange is to be attached
(see note 3 to tables 6 to 13) when supplied loose, i.e. not as
a component of some other fitting;

h) type of thread for threaded flanges (type 13) when sup-
plied loose, i.e. not as a component of some other fitting.

For ISO PN20 and ISO PN50
flanges only

A

NOTE — PBee the note to 2,4.1 regarding the transition from the outside diameter of the raised face.

Type 05
Blank flange

Figure 1 — Types of flanges

\\
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1 — — —

Type 11
Welding neck flange

Type 13
Hubbed threaded flange

U

s

~L MU

Type 12
Hubbed slip-on flange forwelding

Type 14
Hubbed socket welding flange

Type 15
Loose hubbed flange for lapped pipe end

Type 21
Integral flange

NOTE — See the note to 2.4.1 regarding the transition from the outside diameter of the raised face.

Figure 1 — Types of flanges (concluded)
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0% l
I f d1
Type A Type B
Flat face Raised face
Figure 2 — Flange facing types A and B™
Table 5 — Dimensions for type B flange facings !
Nomihal ISO PN2,5 I1ISO PN6 1SO PN10 1ISO PN16 1SO PN20 ISO PN25 {SO-/PN40 1ISO PN50
size Grgy cpst | Ductile cast
iron iron
DN d‘l f1 d1 f1 d1 f1 d| f1 d1 f1 d1 f1 d1 f1 d1 f1 d1 f1
|4} 33 2 41 2 41 2 4 2 41 2
1B 38 2 46 2 46 2 46 2 46 2
20 48 2 56 2 56 2 56 2 56 2
» 58 3 65 3 65 3 51 2 65 3 65 3 68 2 51 2
K7 69 3 76 3 76 3 64 2 76 3 76 3 78 2 64 2
a0 78 3 84 3 84 3 73 2 84 3 84 3 90 2 73 2
50 88 3 99 3 99 3 92 2 99 3 99 3 106 2 92 2
6b 108 3 118 3 118 3 105 2 118 3 118 3 125 2 105 2
80 124 3 132 3 132 3 127 2 132 3 132 3 144 2 127 2
100 144 3 156 3 156 3 157 2 156 3 156 3 176 2 157 2
126 Use 174 3 184 3 184 3 186 2 184 3 184 3 21 2 186 2
190 ISO PN6 199 3 21 3 211 3 216 2 211 3 21 3 246 2 216 2
200 dimensions 254 3 266 3 266 3 270 2 274 3 284 3 303 2 270 2
250 309 3 319 3 319 3 324 2 330 3 345 3 357 2 324 2
300 363 4 370 4 370 4 381 2 389 4 409 4 418 2 381 2
350 413 4 429 4 429 4 413 2 448 4 465 4 481 2 413 2
400 463 4 480 4 480 4 470 2 503 4 535 4 535 2 470 2
450 518 4 530 4 548 4 533 2 548 4 560 4 592 2 533 2
500 568 4 582 4 609 4 584 2 609 4 615 4 649 2 584 2
600 667 5 682 5 720 5 692 2 720 5 735 5 770 2 692 2
700 772 5 794 5 794 5 820 5 9452 | 2
800 878 5 901 5 901 5 928 5
900 978 5 1001 5 1001 5 1028 5
1000 1-078 5 1112 5 1112 5 1140 5
1200 1280 5 1295 5 1328 5 1328 5 1 350 5
1440 1480 5 1510 5 1530 5 1530 5 1 560 5
1 640 1690 5 1710 5 1750 5 1750 5 1780 5
1 800 1890 5 1918 5 1950 5 1950 5 1985 5
2 040 2-090 5 2125 5 2 150 5 2 150 5 2210 5
2200 2 295 6 2 335 6
2 440 2 495 6 2 545 6
2 600 2 695 6 2750 6
2 800 2910 6 2 960 6
3 000 3110 6 3160 6
3200 3310 6 3370 6
3400 3510 6 3580 6
3 600 3720 6 3790 6
3800 3920 6
4 000 4120 6
1) See 2.4.2.

2) For ISO PN50 flanges, nominal size DN 750 is used instead of DN 700.

*) For application see 2.4.2.

1"
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Notes to tables 6 to 13

i Aii iSO Pis: For dimensions d, and f;, see tabie 5.
2 1SO PN2,5, I1SO PN6, ISO PN10, ISO PN16, ISO PN25 and ISO PN40 : The ductile, grey and malleable cast iron flange thicknesses specified are :

Cs, grey cast iron thicknesses to DIN 2530, DIN 2531, DIN 2532, DIN 2533, DIN 2534 and DIN 2535;
C;, ductile cast iron thicknesses to ISO 2531;

Cg, malleable cast iron thicknesses equal to C; dimension for steel type 21 flanges given in ISO 7005-1.

1N 221 ..o
IO <01 USTU It LOnjuncuun viui

— for sizgs up to and including M45, use metric coarse series;

— for sizps M48 and above, use a constant 4 mm pitch.
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