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BRITISH METRIC SWAGED PIPE COUPLING

(AS 43020 AND AS 43090 SERIES):

TYPE APPROVAL TEST REQUIREMENTS

INTRODUCTION AND SCOPE

This TS ser&es the following functions:

a. To define the requirements for the type approval testing of types
of swaging equipment which are intended to be used for the swaging

of metric swaged pipe couplings in accordance with TS93 " or TS110

but which are not already included therein.

b. To define the requirements for the type approval testing of any
combination of tube material, outside diameter, and wall thickness
vhich is intended to be used in the manufacture of pipe assemblies
fitted with metric swaged pipe couplings but which is not already
included in TS93 or TS110.

Details of the original Type approval Test requirements specified for
the approval of the metric swaged pipe coupling system_during its
development are contained in BAC (Military Aircraft Division) Report
No MT 52 - Type approval tests on the BAC designed metric swaged

pipe coupling - which also includes details of the basic design .
requirements for the coupling and of the test results obtained during
its development. A copy of MT 52, which consists of 3 volumes, is
obtainable on loan from the following address:t-

Procurement Executive, Ministry of Defence
DRIC 2 (British Section)

Station Square House

St Mary Cray

Orpington Kent  BR5 3RE

Details of . further de&elopment tests cérried oUt subsequent to the
initial development are summarized in RS 736,

A list of reléted documents is inclUded at Appendix A.

DEFINITIONS AND FACTORS

For the purpose of this TS, the following definitions and factors
shall apply:=

End fitting: Nipple, swaged AS 43022 or AS 43160, or Union, svaged
AS43024 or AS 43161.

Coupling: An end fitting with its éssociéted or méting Union nut,
Pw: Maximum normal working pressure. 4
Pp: Proof pressure = 1.5 x Pv and is that pressure at whlch no

. leakage or permanent distortion .is permissible,.

Pu: Ultimate pressure = 3 x Pwv and is the pressure which the end
fitting must withstand without rupture or endwise pulling out, but not
necessarily vithout leakage or permanent distortion, .
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t min: Minimum wvorking temperéture és quoted in the relevant
category (see 3.2.1).

t.méx: Méximum working temperétﬁre és quoted id the relevant
category (see 3.2.1).

Swaging torque: Throughout this TS, the term 'swaging.torque'

is used to denote the torque required during the various stages of
swaging a tube into an end fitting when .using mechanical swaging
equipment incorporating a Wickstead expander as described in TS93 and
TS110. Should another .type of swaging equipment employing a
different method.of swaging (eg hydraulic) be cansidered as permitted
by TS93 and TS110, .the term "swaging torque" shall be taken to embrace
the appropriate means by which the swaging is controlled (eg for a
hydrauli¢ swaging tool incorporating an expanding sleeve, 'swaging
torque' shall be taken to mean, for instance, 'swaging pressure'

or vhatever term is considered more appropriate).

TYPE APPROVAL TESTING

Type éppro&él testing of swéging equipment énd/or tubing

When it is intended to use .a type of swaging equipment and/or any
combination-of tube material, outside diameter, and wall thickness,
either of which is not already included in TS93 or TS110, for the
manufacture of pipe assemblies .in accordance with the relevant

TS, each combination .of tube material, outside .diametér, and wall
thickness for which approval of . the type of swaging machine and/or
the tubing is sought shall be subjected to the type approval tests
detailed in clauses 4 and 6 and, when appropriate, clauses 7 and 8
of this TS in conjunction with the general requirements of

clause 3.2.

Where applicable, the minimum and maximum tightening torque. values
to be used in the_tests_shall be in accordance with Table B. Where
no such values have previously been. determined, the tests detailed
in clause 5 shall also be carried out and the relevant values
determined and recorded.

On completion of the type approval .testing, a certified test report
including all relevant data (eg swaging equipment details, swaging
procedure, tubing details, swaging .torques, .etc) shall be submitted
to the SBAC Sub-Committee on Airframe Standards for consideration
for approval and inclusion .of.the relevant data in TS93, TS110,
and/or this TS as appropriateé.
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3.2 Generél Req&irements
3.2.1 Cétegories
a. The type éppro&él tests ére.di&ided into four groups, to satisfy
varying aircraft requirements, as follovs:
Max working Temberéture Union/Méting/End
Group pressure (Pw)- range - nut/component/fitting
kPa ( Material
5.1 27 600 -60 to + 150 ALl steel
5,2 20 700 =60 to + 12 Light alloy/Light
alloy/Steel
5.3 27 600 60 to + 200 ALl steel
S.4 14 100 =60 to + 12d Light alloy/Light
! alloy/Steel
b, In éddition, the pressure rénge for pipe assemblies for use in
pitot/static systems is:
737 mm Hg vacuum (-98 kPa géuge) to 207 kPa pressure.
c. .Additional cétegories méy also be necesséry to sétisfy the
requirements of individual aircraft systems.
3.2.2 _Test Fluid
The test fluid shall be Silcodyne 'H' or other suitable fluid appro&ed
by the relevant Design Authority.
3.2.3 Test temperétﬁre
Unless otheruise stated, all tests shall be carried out at room
temperature.
’ 3.2.4 End Fitting Checks
All end fittings shall be crack detected and measured prior to test and
the dimensions recorded.
3.2.5 Tubing Checks

Full document details: SAE TS100-2

Individual tube sizes shall be preferably from one batch, with the
basic strength properties of proof stress and ultimate tensile strength
recorded from sample tests or from the manufacturer!s release note.
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SWAGING TEST SCHEDULE

Determinétion of Swéqing Torque

Estéblished swéging,horque

a. For each combination of tube material, outside diameter, and .
wall thickness, determine the minimum and maximum established swaging
torques.

b, The minimum established swaging torque is.defined as that torque
at which the.swaged joint will withstand the ultimate pressure test
of Pu or 40 000 Kpa, whichever is the greater, ar the burst pressure
of the tubing where this is less than 40 000 kPa,

c. The maximum established swaging torque is defined as that torque
at which the swaging grooves are filled fully by .the tubing or undue
thinning of the tube occurs (i.e. 0,15 mm nominal groave penetration
or » 30% tube thinning as defined in Figure 5 of TS93 and TS110. At
this condition, the end fittings shall withstand an ultimate pressure
of Pu,

d. When the minimum énd méximﬁm estéblished swéging torques ha&e been
determined, not less than three.samples assembled .to the maximum
established torque, shall each withstand an ultimate pressure test

of Pu.

Recommended Swaging Torgue

a. From the above test the recommended range of swaging torques will
be determined for each combination of tube material, outside diameter
and wall thickness.

b. The recommended range of swaging torques shall be a band lying
centrally between the minimum and maximum established swaging torques,
and approximately equal to 50% of the difference between the minimum
and maximum established swaging torques.,

¢c. Four swaged assemblies, two to the minimum torque and two to the
maximum torque of the recommended range of swaging torques, as
determined above, shall be subjected to metrological and metallurgical
examination., Check that the groove penetration and tube thinnin g
parameters satisfy the requirements of Figure 5 of TS93 or TS100 as
appropriate, for the minimum and maximum ends of the recommended
torque ranges.

d. If any excessive changes in dimensions or properties are recorded,.
tests in 4.1 shall be repeated to obtain acceptable conditions.

Pressure Tests

Four swaged samples, two to the minimum and two to the maximum of

the recommended range of swaging torques, shall be subjected to pressure
tests at 346 kPa and Pp for temperatures of t ambient (tmin for S.2
couplings only) and tmax without leakage.
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