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Preface

This Standard was prepared by the Joint Standards Australia/Standards New Zealand Committee WS-
022, Valves for Water Supply Purposes, to supersede AS 4087—2004.

I’ This Standard incorporates Amendment No. 1 (September 2012) and Amendment No. 2 (June 2023).
The start and end of changes introduced by the Amendment are indicated in the text by tags including the
Amendment number 1.¢4

"2 Amendment No. 2 to this document was prepared by the Australian members of the Joint Standards
Australia/Standards New Zealand Committee WS-022, Valves for Water Supply Purposes. As a
consequence of Amendment No. 2, which is published as an Australian-only amendment, this document
will be redesignated from AS/NZS 4087 to AS 4087.¢4

The objective of this Standard is to provide manufacturers with requirements for metallic flanges for
waterworks purposes and installers of flanged components with guidance on the most appropriate
jointing requirements to achieve a satisfactory long-term watertight joint.

The first flange Standard published in Australia was AS B52-1931, which was an endorsement
of BS 10, the inch series flange British Standard, Flanges and bolting for pipes valves and
fittings. Britain metricated in 1970 and adopted European (ISO) dimensions for flanges
whilst Australia chose to continue with the same inch series flange dimensions. AS 2129
, Flanges for pipes, valves and fittings, was published in 1978 to supersede AS B52 but incorporated ‘soft
metric’ dimensions. The AS/NZS 4331 series, Metallic flanges, was published in 1995 as an endorsement
of ISO hard metric flanges.

The most common AS 2129 flange tables used for waterworks purposes were Tables D, C, E, F and H with
pressure ratings of 700, 1200, 1400, 2100 and 3500 kPa respectively. Table C flanges were subsequently
re-rated to 1400 kPa in AS 2129—1991 to reflect industry experience.

AS 4087 was first published in 1993 to provide a dedicated flange Standard for waterworks purposes
with a rationalized range of flanges. Table E was eliminated and flanges were designated by allowable
operating pressure (AOP). The table below indicates bolting compatibility between AS 4087 and
AS 2129 flanges.

Bolting compatibility
I*2 AS 4087 ¢4 AS 2129
Flange classification Flange classification
PN 14 D,C
PN 16 D,C
PN 21 F, H
PN 35 F, H

The principal changes to this Edition are as follows:
(@ Incorporation of previous amendments.

(b) Requirements specified for non-circular flanges, including type tests based on ISO 2531,
Ductile iron pipes, fittings, accessories and their joints for water or gas applications.

(©) Inclusion of maximum allowable type test pressures, adopted from AS 2129, Flanges for pipes,
valves and fittings.

(d) Amendments to some flange hub dimensions to overcome bolt assembly impracticalities.

Statements expressed in mandatory terms in notes to figures are deemed to be requirements of
this Standard.
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The terms ‘normative’ and ‘informative’ have been used in this Standard to define the application of
the appendix to which they apply. A ‘normative’ appendix is an integral part of a Standard, whereas an
‘informative’ appendix is only for information and guidance.

Documents

Document Sharing Hub
© Standards Australia Limited 2023

Full document details: AS 4087-2011 (2023)


http://avadocuments2026.com/doc/as-4087-2011-2023
http://avadocuments2026.com/doc/as-4087-2011-2023

AS 4087:2011 iv

Contents
o <Y = Lo <N ii
FOT@WOTNM ... e oo oottt vi
Section 1 SCOPE ANA BEMETAL.........oooii et 1
1.1 Scope
1.2 AP PIICATION e 1
G T 1\ [0} 310 B U0 AT I =) =) i) 6 o< 1
1.4 Definitions
1.5 COMEIGUIATION .o
S TR0 S 7<) 0 =Y o= O
1.5.2 Type.n
1.5.3 Flange face...
1.6 Marking. ...
Section 2 Classification and allowable PreSSUIES................oiisissssss s 5
Y <Tot o 103 4 S J Y X ) o 1 O
31 FlAII @S et
3.2 Fasteners....
3.3 Flange gaskets
3.4 O-TINES 01 FlANZES ..o 7
I R 7<) <) =
3.4.2 Material
3.4.3 Method Of MANUFACTUTE ... 7
I 350 U= 0 1] (0100000000000 7
345 ASSEIMIDIY e 7
Section4 Manufacturing requirements, dimensions and tolerances............... 8
4.1 Dimensions and tolerances
4.1.1  ThiCKNESS Of fIAN@E ..o 8
4.1.2 Outside diameter Of flAanNGe ... 8

4.1.3 O-ring groove
4.1.4 Height of raised face
4.1.5 Diameter Of TaiSEA FACE....cccccoeeeeeeeeeeeeeeeeeeeeee e eeeeseee e ssssssssesss e 8
4.1.6 Boltholes
4.2 Contact surfaces
/S R €Y 1<) - |

4.2.2  TOlerance 0N flAtiESS ...
4.3 Spot-facing and back-facing of flanges

4.3.1 Parallelism of bearing SUIfaCeS. ...

4.3.2  Diameter Of SPOt-faCIIIZ. ...

4.3.3  BaCK-AfaCINg ..o

4.3.4 Thickness of flanges after spot-facing or back-facing
4.4 Preparation for the attachment of flanges

4.4.1 Screw-on flanges ...
4.4.2  Plate flANGES ...
SECLION 5 DI@SIGIN.....oo ettt 12
5.1 CHIECUIAT FIANEES ..ot 12
5.2 Flanges with alternative external Shape......... s 12
5.2.1 General....is
5.2.2 Thickness
5.2.3  Performance reqUITEIMEIITS ... siesseeeeses s 12
Appendix A (normative) NOrmative FefET@IICES.................ooi i 13
Appendix B (normative) Dimensions of flanges................oe e 15
Appendix C (informative) Flange jointing guidlines ... D.ac.uﬁq ents

Document Sharing Hub

Full document details: AS 4087-2011(2023)


http://avadocuments2026.com/doc/as-4087-2011-2023
http://avadocuments2026.com/doc/as-4087-2011-2023

v AS 4087:2011

Appendix D (informative) Purchasing guidelines

Appendix E (normative) Type test for flanges with alternative external shapes...............ccee 33
BIDLEOZTAPIY . ...t 35
Amendment CONTIOL SMEET ... 36

Documents

Document Sharing Hub

Full document details: AS 4087-2011 (2023)


http://avadocuments2026.com/doc/as-4087-2011-2023
http://avadocuments2026.com/doc/as-4087-2011-2023

AS 4087:2011 vi

Foreword

Limitations on the use of flanges specified in this Standard may be imposed by one or more of
the following:

(@ Material of construction.

(b) Pressure class.

(©) Configuration.

(d) DN (nominal size).

(e) Whether installed in buried or submerged or above-ground situations and for the last, the

method of support (i.e. beam action).
() Requirements of any relevant product Standard.

Where a pipeline component or appurtenance has an allowable operating pressure (AOP) that is
different to an available flange pressure class for the relevant material, the next higher flange pressure
class should be specified. For example a PN 10 grey cast iron butterfly valve should incorporate a
Figure B2 PN 14 flange and a PN 25 ductile iron fitting should incorporate a Figure B6 PN 35 flange. Test
pressures for the pipeline component or appurtenance should be as given in the pipeline component or
appurtenance Standard.

The designer of a pipeline or pressure-retaining equipment should evaluate the possible conditions
to which flanges will be exposed. The designer should determine whether flanges according to this
Standard are suitable for the proposed application.
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1 AS 4087:2011
Australian Standard®

Metallic flanges for waterworks purposes
Section1 Scope and general

1.1 Scope

This Standard specifies requirements for circular flanges manufactured from copper alloy, grey cast
iron, ductile cast iron, or steel. The external shapes of flanges may alternatively be any other shape.

It covers nominal sizes with pressure ratings for PN 14, PN 16, PN 21 and PN 35 at operating
temperatures not exceeding 80°C. The Standard also specifies requirements for jointing materials.

Flanges are suitable for use on pipes, pipe fittings, valves and other appurtenances that are primarily
intended for the conveyance or storage of water or wastewater.

NOTE For applications outside the limits specified in this Standard the appropriate flange details may be
determined from AS 2129 series, Flanges for pipes, valves and fittings, and AS/NZS 4331 series, Metallic flanges.

1.2 Application
Flange dimensions shall be in accordance with Appendix B.

NOTE 1 Guidelines for designers and installers on the selection of correct jointing requirements for flanges are
detailed in Appendix C.

NOTE 2 Guidelines for purchasers on information that should be supplied at the time of enquiry or order are
detailed in Appendix D.

1.3 Normative references
The normative documents referenced in this Standard are listed in Appendix A.

NOTE Documents referenced for informative purposes are listed in the Bibliography.

1.4 Definitions
For the purpose of this Standard, the definitions below apply.

1.4.1

allowable operating pressure

AOP

the allowable internal pressure, excluding surge, that a component can safely withstand in service

1.4.2

allowable site test pressure

ASTP

maximum pressure applied on site in a newly installed pipeline (includes a safety factor and
allowances for surge)

1.4.3
coating
a corrosion-inhibiting medium applied to the surface of a flange

1.4.4

DN (nominal size)

an alphanumeric designation of size for components of a pipework system, which is used for reference
purposes. It comprises the letters DN followed by a dimensionless whole number, which is indirectly
related to the physical size, in millimetres, of the bore or outside diameter of the endﬁonnections
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1.4.5
flange contact surface
that part of the flange face upon which the gasket is compressed

1.4.6

flange face

the reference plane that is perpendicular to the axis of the flange and coincident with the front of the
flange (see Figure 1.2 and Appendix B)

1.4.7

flange thickness

the distance from either the back face of a flange or, if the boltholes are spot-faced, the spot facing to the
flange face (see Appendix B)

1.4.8
fluid
water, recycled water, sewage or wastewater at temperatures not exceeding 80°C

1.4.9
integral flange
a flange that is cast or forged as part of a pressure-containing component

1.4.10

maximum allowable operating pressure

MAOP

maximum internal pressure, including surge, that a component can safely withstand in service

1.4.11

maximum allowable type test pressure

MATTP

the maximum allowable hydrostatic pressure applied to a flange for the purposes of proof or type
testing an associated appurtenance

1.4.12

pressure class

PN

a classification of flanges by PN number, based on the allowable operating pressure (AOP) expressed in
megapascals (PN = 10 x AOP)

1.4.13

temperature

the temperature of the fluid contained by the pressure-containing component to which the flange is
attached

1.5 Configuration

1.5.1 General

Flange configuration is determined by—

(@) the type, as specified in Clause 1.5.2; and
(b) the face, as specified in Clause 1.5.3.
1.5.2 Type

The types of flanges shall be the following (see Figure 1.1):

(@ Blank (steel and ductile iron).
Documents
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(b) Plate fixed by brazing or welding (copper alloy and steel).
(o) Screw-on (ductile iron).
(d) Integral—

1) with neck (ductile iron); and

(ii) without neck (grey iron, copper alloy and steel).

NOTE For convenience, only the flat face variant of each type has been illustrated.

| |
Hil/ /l//

|
AiH

(a) Blank

1.5.3 Flange face

AV vn aZl | Drv

(b) Plate

™

(c) Screw-on

With neck

(d) Integral

Without neck

Figure 1.1 — Flange types

I®? Flanges shall be manufactured with a flat face, with or without an O-ring groove, or raised face, as
given in Table 1.1. A flat-face O-ring groove flange shall only be mated with a flat-face flange. 2

Table 1.1 — Allowable flange face types

Material Pressure Face type
class

Copper alloy 14 Flat

Grey castiron 14 Flat
21 Flat
35 Flat

Ductile cast 16 Raised

iron
35 Raised

Steel 16 Flat, O-ring or raised
21 Flat, O-ring or raised
35 Flat, O-ring or raised

Flange
face I I I
\ A 717 L
(a) Flat (b) Raised (c) Flat O-ring groove

Full document details: AS 4087-2011 (2023)

Figure 1.2 — Flange faces
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1.6 Marking

Flanges (other than integral flanges) shall be permanently and legibly marked on the rim or on the back
of the flange between the rim and the pitch circle diameter, with the following information:

(@) The number of this Standard, i.e. AS 4087.

(b) DN (nominal size).

(©) Pressure class, PN.

(d) Material (e.g. DI, steel).

(e) Manufacturer’s name or trademark.

() Where thread sealants not complying with AS/NZS 4020 are used with screwed flanges, a

warning statement ‘Not for drinking water’.

Integral flanges need not be marked in accordance with this Standard if the product Standard specifies
information to be marked on the product.

NOTE Manufacturers making a statement of compliance with this Australian/New Zealand Standard on a
product, packaging, or promotional material related to that product are advised to ensure that such compliance
is capable of being verified.
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Section 2

Classification and allowable pressures

AS 4087:2011

The classification and allowable pressures for flanges shall be in accordance with Table 2.1. The
integrity of a flanged joint is dependent upon the correct selection of jointing materials and the correct
method of assembly.

NOTE For guidelines on flange jointing, see Appendix C.

The various types of flanges are not necessarily applicable to all Classifications and nominal sizes (see

Table 2.1 and Appendix B).

Table 2.1 — Classification and allowable pressures

PrCelsassusre AOP MAOP | ASTP MATTP, kPa DN range (inclusive)
Copper Grey castiron .
. Copper Grey Ductile
PN kPa kPa kPa alloy and dl.lcme alloy castiron | castiron Steel
and steel castiron
80 to
14 1400 1680 1750 2100 2800 15to 150 1200 — —
80 to 50 to
16 1600 1920 2000 2400 3200 — — 1200 1200
80 to 50 to
21 2100 2520 2625 3150 4200 — 1200 — 1200
80 to 50 to
35 3500 4200 | 4375 5250 7000 — 80 to 600 1200 1200

Full document details: AS 4087-2011 (2023)
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Section 3

3.1 Flanges

Materials

Materials from which flanges are manufactured shall be free from defects that could affect the
performance or function of the flanges at the allowable test pressures and service conditions.

Flange material grades shall be in accordance with Table 3.1 and—

(@)
(b)

be joined.

3.2 Fasteners

Table 3.1 — Flange material grades[

Material Standard Material designation
Copper alloy AS 1565 €83600,90250,€90810, C92410
Ductile castiron AS 1831 1S01083/]S/500-7/S

1S01083/]S/450-10/S
1S01083/]S/400-12/S
1S01083/]S/400-15/S
Grey castiron AS 1830 1S0185/]JL/200
1S0185/JL/250
Steel AS 2074 C3
AS 3678 250
ASTM A240MAS 2074 | 304, 304L, 310, 316, 316L, 321
H3A, H3B, H3C, H5A, H5B,
H5C, H6A, H6B, H6C

* Other grades of steel or alloy steel may be used subject to the yield stress being not

less than 250 MPa

for an integral flange, be of the same type or grade as the parent article; or

for a non-integral flange, be compatible with the material of the parent article to which it is to

Fasteners shall be in accordance with Table 3.2. Alternative fasteners may be specified by the purchaser.

Where specified, galvanized coatings shall comply with AS 1214.

Table 3.2 — Fasteners

© Standards Australia Limited 2023
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Material Dimensional Mechanical
Component
P Composition Standard Grade Standard | Standard Pr((:)lgtse;ty
Bolts AS 1111.1 4.6
Carbon steel AS 2074 C1 AS 4291.1
AS 1110.1 8.8
A4-50
Stainless steel | ASTM A276 316 AS 1110.1 | ISO 3506-1 A4-70
A4-80
Studbolts |Carbon steel AS 2074 C1 AS 4291.1 8.8
AS 2528 A4-70
Stainless steel | ASTM A276 316 ISO 3506-1
A4-80
Nuts 5
Carbon steel AS 2074 C1 AS 4291.2
AS1112.1 8
Stainless steel |ASTM A564M 316 ISO 3506-2 A4-80 DDcu ments
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