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On the 1% January 2015 the SAE Industry Technologies Consortia (SAE ITC) acquired the ADS Aerospace Standards, previously
known as the Society of British Aerospace Companies (SBAC) Aerospace Standards. The SAE ITC established in 2003 operates
as a trade association as part of the SAE International Enterprise providing a unique framework serving the automotive, aerospace,
and commercial vehicle sectors. Clients include private companies, government agencies, individuals, and trade associations.
Building consensus and breakthrough barriers to achieve solutions, and the ways by which those solutions take shape, are tailored
to each client’s individual needs.

The legal obligations and copyright authority of all Aerospace Standards that were issued by the ADS Group Limited are therefore
assigned / transferred to the SAE ITC.

These Standards are produced by the SAE ITC with the assistance of, and for the benefit of the Aerospace Industry, as part of a
continuous programme of Standardisation for Aerospace application under the control of the Technical Standards Committee (TSC)
of the SAE ITC.

SAE ITC Standards are published as part of the series of SAE ITC Aerospace Industry Standards, and where appropriate, additional
manufacturing and inspection requirements are issued as Reference Sheets (RS) or Technical Specifications (TS). It is the
responsibility of those using or specifying a Standard to ensure the product, process, or manufacturer so used or specified, is
appropriate for the task or role in question. The SAE ITC wishes to draw special attention to the fact Technical Specifications (TS)
include testing and procedures by which a user or Design Authority can establish whether a particular manufacturer, prima facie,
has the capability to produce hardware in accordance with the appropriate standards and related specifications.

The SAE ITC, its servants, or representatives accept no responsibility for the continued quality of hardware items produced against
the relevant drawings and specifications; this responsibility remains with the user.

Whilst the SAE ITC takes all reasonable care in the preparation of its Standards, neither the SAE ITC, its officers, employees,
servants, agents, or representatives, shall have any responsibility or liability whatsoever with respect to any act or omission (whether
negligent or not) of whatsoever nature, or in connection with the preparation of the Standards or any part thereof. These
responsibilities are those of the user or Design Authority. Users of SAE ITC Standards agree that any such liability on the part of the
SAE ITC is excluded to the maximum extent permitted by law. SAE ITC Standards may be changed from time to time, and both
users and manufacturers of these parts should ensure they are in possession of the latest issue of the Standards and supporting
documentation before adoption or the commencement of production.

It is recommended that Technical Specification TS260, Metallic Materials List of Alternative Material Standards, be consulted prior
to manufacture of SAE ITC products.

Each Standard is a facsimile or electronic reproduction of a master drawing and, therefore, any outline view scales stated are not
necessarily reproduced accurately. A Master Index of all SAE ITC Aerospace Standards is published separately on the SAE ITC
website.

All references to Standards include reference to RS and TS publications.

Details of this and any further information can be obtained from the SAE ITC.

SAE Industry Technologies Consortia provides that “This standard is published by SAE ITC to advance the state of technical and engineering sciences. The use of this
standard is entirely voluntary and its applicability and suitability for any particular use, including any patent infringement arising therefrom, is the sole responsibility of the user.”
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1.0. INTRODUCTION

1.1. It is intended that the British Metric Swaged Pipe Coupling (BMSPC)
be adopted as a standard coupling for the U.K. aerospace industry.
The BMSPC was designed to meet the requirements for a simple,
reliable and inexpensive coupling which is suitable for use in
aircraft liquid and gaseous pipe systems.

1.2

The couplings are available in both steel and aluminium alloy and
can be used with a range of tube materials. Pressures up to

27 600 kPa and temperatures from -60°C to +200°C can be accommodated.
To aid the dedigner abridged test parameters are given in this RS
but for a comprehensive test summary, see RS 736, and for details of
the Test Programme, see TS 100.

PRINTED IN ENGLAND

2.0. DESCRIPTION

2.1. The BMSPC is an all metal pipe coupling which relies upon a radiused
nipple being brought into close contact with a female 60° cone,
to form a seal. The contact force, to prevent leakage, is obtained
by the tightening of a retained nut which engages with a shoulder
on the nipple and threads on the body of the female come, Fig. la.
The geometry and surface finish of the nipple and cone are such that
accurate torque spannering of the nut is unnecessary.

2.2. The seal between the pipe end fitting and tube is effected by —
swaging the pipe into internal grooves provided in the tail end of
the pipe end fitting (either nipple or union pipe coupling). The
swaging process is performed on special purpose machines to
controlled swaging torques.

3.0 USE OF JOINTING COMPOUND IN THE SWAGE

3.1. Experience has shown that, in certain aircraft applications, leakage
may occur at the swaged joint(s) of a pipe assembly subsequent to
the installation of the assembly into an airframe. This can happen
where airframe geometry and system constraints have caused restricted
access, complicated pipe shapes, or misalignment problems within
normal airframe build tolerances which can result in rotational or
longitudinal movement of the swaged fitting on the tube. It has been]
demonstrated that the use of jointing compound between the swaged
fitting and the tube during manufacture of the pipe assembly

ISSUED IN ACCORDANCE WITH THE TERMS OF THE
FOREWORD TO SBAC AEROSPACE INDUSTRY STANDARDS
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3.3. From experience gained,especial consideration for the use of

jointing compound during the swaging process should be given for the
following conditions:

(1) When using thin walled tubing, particularly in the lower
strength grades and with the larger diameters.,

(2) When modern complex systems have to be installed in confined
spaces.

PRINTED IN ENGLAND

(3) Where access is limited mainly because of (2) above.

(4) When there is the probability of problems associated with
(1), (2), or (3) above owing to authorised or unauthorised
manipulations and manhandling of pipe assemblies during build &
subsequent maintenance.

3.4. The requirements for the swaging of pipes not incorporating
jointing compound are given in T.S. 93 and those incorporating
jointing compound are given in T.S. 110.

3.5. For the jointing compound quoted in T.S. 110 a maximum operating
temperature of 150 °C is recommended by the manufacturers. The

test programme for pépe assemblies using this compound cleared
it for use up to 135°C only.

NOTE: The use of jointing compound on Oxygen systems is NOT
permitted.

4.0. ADVANTAGES

Some of the more important advantages of the BMSPC are as follows:—

(a) Flexibility of Design

ISSUED IN ACCORDANCE WITH THE TERMS OF THE
FOREWORD TO SBAC AEROSPACE INDUSTRY STANDARDS

In addition to the basic coupling shown in Fig. la, a

comprehensive range of fittings is available. Where necessary, g
special fittings can be easily made with the aid of standard »n
drawings and tooling. >
@
(b) Inexpensive to manufacture, e.g. the basic couplings use
standard metric hexagonal bar and do not involve the use of
costly machining processes. 58
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(d) No separate loose items are required to complete the pipe
joint.

(e) The nipple and cone principle is based on proven A.G.S.
configuration, which resists damage from overtightening.

(£) Simplicity of inspection.

(g) No bore restrictions.

PRINTED IN ENGLAND

(h) Overall system designed to be light in weight.

(i) Accurate torque spannering not required.

(j) Wire locking not essential but is available if desired.
(k) Suitable for use with flexible hose.

(1) Couplings with nipples replace screwed adaptors and
eliminate sealing washers and 'O' rings.

(m) 90° cou ling with nipple - replaces banjo assemblies.
P

5.0. COUPLINGS AND FITTINGS

5.1. Coupling types

5.1.1. Two types of swaged end fittings are necessary to form a
basic pipe to pipe joint, as shown in Fig. la. These are
nipple (AS 43022 or AS 43160) and union pipe coupling
(AS 43024 or AS 43161). Because of the swaging process
used to join these items to the tube, these fittings are
available in steel only.

ISSUED IN ACCORDANCE WITH THE TERMS OF THE
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5.1.2. A full range of pipe ancillary couplings from 5mm to 28mm
outside diameter is obtainable in both carbon steel (BS S154)
and aluminium alloy (BS L85). The only exceptions- are
couplings which are used primarily for attaching to components
and which incorporate a nipple as one of the connections;
these are available only in steel. This type of connection
also retains the nut (either male or female) to the coupling
by a thrust wire, Fig. 1b.

REVISION

5.1.3. In addition to the carbon steel range of fittings, a nippie
AS 43160 and a union pipe coupling AS 43161 (see 5.1.1.) are
also available in corrosion-resisting steel (BS S143/144).

July 80

ORIGINAL PAPER SIZE' 1SO A4 210 X 297 mm
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5.1.4. Included in the range of fittings are pressure blanking
fittings and plugs (which are designed to withstand the
relevant working pressure) and system protection caps.

5.1.5. A complete list of available couplings and fittings is
given in Appendix 1.

5.2. Threads

PRINTED IN ENGLAND

5.2.1. All coupling threads are metric and conform to BS 3643
Parts 1 and 3 close fit and have thread pitches of eithe.
1,0mm, 1,5mm or 2,Omm.

5.2.2. The thread tolerance classes are:-

Internal External
Aluminium alloy 5H 4h
Steel 5H 4h(after
plating)

5.2.3. When couplings are being assembled together, thread
lubrication is preferable but not essential. The system fluid
or a vaseline type grease can be used but on no account
should either of these be used on oxygen systems which
should always be assembled dry.

5.3. Typical Joint Assemblies

5.3.1. To enable the designer to select a suitable pipe joint
and ease the procedure of schedule call up, typical joint
assemblies are shown in AS 43020 (Steel) and AS 43090
(Aluminium alloy). From these assemblies all component
part numbers can be selected, since the parts coding is
based on pipe outside diameters. Since a combination
of pipe sizes can be accommodated in some couplings, e.g.

ISSUED IN ACCORDANCE WITH THE TERMS OF THE
FOREWORD TO SBAC AEROSPACE INDUSTRY STANDARDS

Tees with either reduced branch or end, particular care 5
should be taken with the call up code of couplings with 7
non-uniform features. >
[
5.3.2. The envelope dimensions of joint assemblies are also given
on AS 43020 and AS 43090. These dimensions enable the
designer to assess the geometrical characteristics of the <
£ joint and avoid consistent reference to individual parts o
g drawings. —
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8 5.3.3. The swaging process necessitates a minimum straight length w
3 of tube before the start of any bend; these minimum lengths =
° are shown in Fig. 2. g
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6.0. COUPLING APPLICATION

6.1. General

The steel couplings are designed to cater for higher pressures and
temperatures than the aluminium alloy couplings. The choice of
steel couplings should therefore be limited, because of their
weight, to applications where aluminium alloy couplings do not meet
these requirements.

PRINTED IN ENGLAND

6.2. Temperature

The recommended temperature range for steel and aluminium alloy
couplings is:-

All steel coupling -60°C to +200°C
Aluminium alloy or steel coupling -60°C to +120°C
(with steel nipple or union)

used with analuminium alloy nut

6.3. Working Pressures

6.3.1. The recommended maximum working pressures for steel and
aluminium alloy couplings are:~

ISSUED IN ACCORDANCE WITH THE TERMS OF THE
FOREWORD TO SBAC AEROSPACE INDUSTRY STANDARDS

Max Working Pressure (Pw)
kPa
Size Coupling Material
mm Steel Al Alloy
5 27 600 20 700
6 27 600 20 700
8 6 900 6 900
- 10 27 600 20 700 >
12 6 900 6 900 2
14 27 600 20 700 @
15 6 900 6 900
o
16 27 600 20 700 ©
>
£ 18 6 900 6 900 3
- =
§ 20 27 600 20 700
g 22 6 900 6 900 "
S 28 6 900 6 900 e
9 Q
- 6.3.2. For 27,600 kPa systems steel nuts should be used with steel 3
3 couplings. For 20,700 kPa systems aluminium alloy nuts can B
x be used with either steel or aluminium alloy couplings €
< (see also para. 8). o
; a <«
? <
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ORIGINAL PAPER SIZE 1SO A4 210 X 207 mm

6.3.3. The table overleaf shows that 8, 12, 15, 18, 22 and 28mm
are only intended for use in low pressure systems, This
feature is intended for use by the designer as a safeguard
against accidental cross connections occurring between high
and low pressure hydraulic systems when these systems are
broken down for servicing purposes.

Note:- The maximum working pressure for a coupling with a
variation in branch size is to be limited to the
maximum pressure of the weakest diameter branch.

6.4. System Recommendations

6.4.1., When making a pipe to pipe joint, preference should be given
to the joint shown in Fig. la. This joint has the lowest
weight and the shortest overall length

6.4.2., For aninstallation where similar size pipes are running
side by side, the coupling arrangement shown in Fig. 3a is
recommended. This arrangement prevents inadvertent cross
connection, because two females or two male couplings
cannot be connected together.

6.4.3. Wherever possible, the joints in a pipe run should be
arranged as in Fig. 3b. This arrangement simplifies
manufacture due to the pipe fittings being identical on
one pipe.

6.4.4., In order to save weéight, the bulkhead fittings with
triangular flanges should be used where possible. This type
of fitting also has the advantage of allowing pipes to be
mounted to a bulkhead in a more compact manner than the
circular type fittings, see Fig. 4d.

6.4.5. Fittings with circular flanges should be used where a fully
sealed bglkhead is essential.

6.4.6. To prevent distortion during assembly sufficient space
should be provided at the couplings to allow a spanner to be
used on both the coupling and nut.

REVISION

6.5. Attachment of Pipes to Components

6.5.1. Where possible, the component should be machined to conform
to RS 735 (Female component tapping). This tapping can
then be used to accept one of the following:-

July 8C

(a) Fittings with nipple end (see AS 43020 and AS 43090
Sheets 14, 15, 21, 24, 26 and 35).

(b) Pipe to component joint (see AS 43020 and AS 43090,
Sheets 27).

APPROVAL DATE

(¢) Blanking nipples (AS 43020 and AS 43090, Sheets 28).
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