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Foreword

This European Standard was prepared by the Technical Committe CEN/TC

54 "Unfires pressure vessels' of which the secretariat is held by
BSI.

CEN/TC 54 has decided to submit the final draft for formal vote by
its resolution. The result was positive.

' This Part is one of a series of four. The other parts are:
Part 1: Design, manufacture and testing.

Part 2: Pressure vessels for air braking and auxiliary systéms for
motor vehicles and their trailers.

Part 3: Steel pressure vessels designed for air braking equipment
and auxiliary pneumatic equipment for railway rolling stock.

This European Standard shall be given the status of a national
standard, either by publication of an identical text or by
endorsement, at the latest by March 1995, and conflicting national
standards shall be withdrawn at the latest by March 1995.

According to the CEN/CENELEC Internal Regulations, the following
countries are bound to implement this European Standard: Austria,
Belgium, Denmark, Finland, France, Germany, Greece, Iceland, Ireland,

Italy, Luxembourg, Netherlands, Norway, Portugal, Spain, Sweden,
Switzerland, United Kingdom.
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1 Scope

1.1 This Part of this European Standard is applicable to simple

unfired aluminium alloy pressure vessels, referred to as "vessel" in this
standard, designed for air braking equipment and auxiliary pneumatic
equipment for railway rolling stock (see 1.6).

1.2 The vessels to this standard are:
a) made from a single shell;
b) made from aluminium alloy;
¢) fabricated by welding;
d) used at a maximum working pressure of 10 bar;

e) the product of the maximum working pressure (in bar) and the
volume (in litre):

50 bar litres < PV £ 10 000 bar litres;

f) made of a cylindrical part of circular cross-section called the
shell with two out::.rdly dished torispherical ends, that is two
dished ends with the same axis of rotation. This standard therefore
does not apply to vessels with one or two flat ends or those made up
of several compartments;

g) calculated with a design pressure P (see 5.1.4.2);

h) designed for a working temperature of between -50 °C
and +100 °C [+ 65 °C for certain grades of aluminium alloy
(see 4.1.1)];

j) fastened to the vehicles by straps;

1.3 In normal service, a momentary overpressure of 1 bar of the
maximum working pressure is permitted (10 % of PS).

1.4 This Part of this European Standard applies to the vessel
proper, from the inlet connection to the outlet \connection and to all
other connections and fittings belonging to the vessel.

1.5 This Part of this European Standard gives the requirements to

be met for the'calculation, design, fabrication, inspection during
fabrication and certification"of ‘the vessel, and fittings for assembly to
the vehicle.

These requirements cannot be written in sufficient detail to ensure good
workmanship or proper construction. Each manufacturer is therefore
responsible for taking every necessary step to make sure that the quality
of workmanship and construction is such as to ensure compliance with good
engineering practice. )
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This Part of this standard gives:

a) in annex F, recommendations for assembly to the vehicles;

b) in annex G, recommendations for the service surveillance of
vessels.

1.6 The requirements of this Part of this European Standard apply

to vessels designed to be fitted to rail vehicles used on the main
national networks, urban networks, underground railways, trams, private
networks (regional railways, company railways, ...).

2 Normative references

This European Standard incorporates by dated or undated reference,
provisions from other publications. These normative references are cited
at the appropriate places in the text and the publications are listed
hereafter. For dated references, subsequent amendments to or revisions of
any of these publications apply to this European Standard only when
incorporated in it by amendment or revision. For undated references the
latest edition of the publication referred to applies.

EN 287-2 Approval testing of welders - fusion welding -
Part 2: Aluminium and aluminium alloys

EN 288-1 Specification and appréval of welding procedures for metallic
materials -
Part 1: General rules for fusion welding

EN 288-2 Specification and approval of welding procedﬁres for
metallic materials -
Part 2: Welding procedure specification for arc welding

EN 288-4 Specification and approval of welding procedures for
metallic materials -
Part 4: Welding procedure tests for the arc welding of
aluminiumy and its alloy

'EN 10025 Hot rolled products of, nonralloy,structural steels — Technical
delivery conditions

EN 26520 Classification of imperféctions in metallic fusion welds, with
explanations

ISO 209-1 Wrought aluminium and aluminium alloys = Chemical composition
and forms of product -~
Part 1: Chemical composition

IS0 209-2 Wrought aluminium and aluminium alloys - Chemical composition
and forms of product = .
Part 2: Forms of products -
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-

ISO 228-1 Pipe threads where pressure-tight joints are not made on the
: threads - -

Part 1: Designation, dimensions and tolerances

IS0 261 ISO general purpose metric screw threads - General plan

ISO 1101 Technical drawings - Geometrical tolerancing - Tolerancing of
form, orientation, location and run-out - Generalities.
definitions, symbols, indications on drawings

IS0 2081 Metallic coatings - Electroplated coating of zinc on iron or
steel

IS0 2107 Aluminium, magnesium and their alloys - Temper designationms

IS0 2437 Recommendation practice for the X-ray inspection of fusion

- welded butt joints for aluminium and its alloys and magnesium

and its alloys 5 to 50 mm thick

IS0 4520 Chromate conversion coatings on electroplates zinc and cadmium
coatings

IS0 6361-2 Wrought aluminium and aluminium alloy sheet, strip and plates
Part 2: Mechanical properties

IS0 6362-2 Wrought aluminium and alloy extruded rods/bars, tubes and

3 Symbols

profiles
Part 2: Mechanical properties

For the purpose of this standard, the following symbols apply:

A

Agp

Afp

Afs

Elongation @t FUPLUTE . ....icvieevrienonocrennensasnnnns %

Cross sectional area effective as
compensation, of the boss ............ leeeeneeranenns mm?

Cross sectional area effective as )
compensation, of (thel reinforcing plate .............. mm

Cross sectional area effective as
compensation,. of the shell .. s: o s D4 sln3 bb3a-e * -, .mm?

Area of the pressurized 2OME .......oeeeeveeeneeennnn mm

Absolute value of the minus rolling ‘tolerance for

sheets as quoted in the standard ..............00un.. mm
Outside diameter of the shell of the vessel ......... mm
Internal diameter of the boss e, ....mm
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Outside diameter of the boss ........ ceesterenens ee..mm
Nominal wall thickness ................. P mm
Calculated thickness ......... P ..
Calculated thickness of the end ..... creseeassteaeses mm
Calculated thickness of the shell ................... mm

Nominal thickness of the end ..........civiieetennnn. mm

Wall thickness of the boss contributing to
reinforcement .........ccc0cn00000000 Cresesesseseeaas mm

Wall thickness of the reinforcing plate
contributing to reinforcement ............ccciiuiinnnn mm

Wall thickness of the shell contributing to

reinforcement .........cciiiiiiiiiiiitttetitianaaenas mm
Nominal design stress at the design temp;rature ..... N/mm?2
Permitted stress of the boss ....ccvvevrvencnnnnn. .N/mm?
Throat thickness of a Weld .....oeverenneneennnn. e mm
External height of the dished part of anend ......... mm

(see figure 3)

Height of the cylindrical part of the end ...mm
(see figure 3)

Internal height of a dished part of the end .......... mm

.(see figure 3)

Design coefficient which is a function of the
welding ProCesSS ......ciieerireieeienineitoneresannanss -

Total length of the vessel .......c.iiieiinnnnninnnns mm

Distanée between the axis of a drainage openihg and
the end of the vessel iunirroenmmesceesrreccaconneenns mm

Length of the boss,contributing to
reinforcement .........ccitiiiteiettatecnit e oeeon e mm

Length of inward projecting boss

" contributing to reinforcement ...............000iinn, mm

Length of the reinforcing plate contributing to
reinforcement, measured along the mid surface ........ mm
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IS

min

max

Length of the shell contributing to
reinforcement, measured along the mid surface ........mm

Design pressurel) which is a function of the
maximum working pressure, the welding process and

inspection used ......c.ch0iiiiinnn cesscececnsennann bar
Maximum working pressurel) .......... ceieseeessessnnnn bar
Internal radius of the spherical part of the end ..... mm
Local internal radlu; at the location of the

opening in question ........... teeessstetecssecacsonns mm

Minimum tensile strength specified by the
manufacturer or by the standard defining the
material ......eiiiiiiiiiiecretateaetnceaaanne eeieeens N/mm?

Minimum proof stress ........ccceiiiiiiiitentiitrcenn N/mm?

Internal radius of the torispherical part of the

3 1 N mm
Minimum work: 2 temperature ...........ececececcenenas °c
Maximum working temperature ...........c..ceeeeecenen. °c
Volume of the vessel .........cciiiiiiiiieerrnnnnnnnns litre

1 All pressures are gauge pressures.
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4 Materials
4.1 Pressurized parts

The aluminium alloys used in the fabrication of the pressurized parts of
the vessels shall fulfil the following conditions:

a) Ry S 350 N/mm?
b) elongation after rupture A shall be:

- if the test piece is taken parallel to the direction of
rolling 2 16 %;

~ if the test piece is taken perpendicular to the direction of
rolling 2 14 %.

4.1.1 Shell and ends

The shell and ends shall be made of aluminium alloy sheet or strip of one
of the grades given in table 1.

4.1.2 Inspection bosses, pipes connection branches and drainage
bosses

The bosses shall be made of 5083, 5086, 5454 or 5754 aluminium alloy bars
or tubes in condition M in accordance with IS0 6362: Part 2.
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4.2 Non-pressurized parts

The accessories to be welded to the vessel, but which do not contribute
to its strength, shall be made of aluminium alloy compatible with the
aluminium alloy from which the pressurized parts of the vessel are made.
The product analysis of the aluminium alloy shall meet the following
requirements: ’

= R, S 350 N/mm?;
-~ Cu<0,5%and Zn £ 0,25 %.
4.3 Velding materials

The filler material and gas fluxes shall be suitable for the parent
metals.

The recommended grades of filler material to be used are 5183 and 5356.
These grades are suitable for welding the grades listed in 4.1 and 4.2.

Aluminium-silicon grades shall not be used.

The suitability of the welding products used is verified during the
qualification of the procedures described in clause 9.

5 Design
5.1 Shell and en@s
5.1.1 General

The vessels are of simple geometrical form, composed of a cylindrical
body of circular cross-section and two outwardly dished torispherical
ends.

The design of the vessels shall take into account the installation and
maintenance conditions’. The A installation and maintenance conditions shall
be given by the manufacturer or the user (see clause 13).

NOTE: Examples of installation and maintenance requirements are
given in informative annexes. F and G. '

5.1.2 Design of the shell
Shells are generally made from a single sheet. If the shell is made of

several welded parts, the number of circular welds shall be kept to a
minimum.
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Longitudinal weld seams of parts of the shell shall:

- not be located on the lower part of the vessel defined by an angle
of 30° on either side of the vertical axis (see figure 1);

- be sufficiently far apart such as to form an angle greater
than 40 ° (see example in figure 2).

All welds, even of a temporary nature, located outside the designed seams
are prohibited.

l.o.!mn

s

Drainage point or reference
mark on the lover part

Drainage
opening

Figure 1: Position of | Figure 2: Position of
longitudinal welds on the longitudinal welds on the shell
bottom of the shell

5.1.3 Design of the ends

5.1.3.1 Shape and dimensions of the ends
The torispherical ends shall be made from a single sheet.

Dishing 'and flanging shall be carried out by a mechanical forming
procedure, for example by pressmng or spinning. Hand forming is not
permitted.

The torlspherlcal end shall meet the requirements of figure 3 and
table 2.
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hy

hy 1

_See figure 8 //

e

R (nominal) = D,
0,1 Dy S r (nominal) < 0,15 D,
Figure 3: Torispherical end
Table 2: Height of the cylindfical portion of ends

Dimensions in millimetres

e, | 3| 4| 5| 6] 8|10

12 1 16 | 20 | 24 | 32 | 40

hlmin

By pax 25 40 50

5.1.3.2 Heat treatment after fbtning
The parameters of, the heat treatment, to which ends ,are subjected after
forming cannot be specified 'in this standard ‘as- they vary according to
the following criteria:

- the grade of aluminium alloy;

- the typesofioven (dthér than:direct/cradiation; convection, etc);

- the forming process (hot or cold drawing).

The heat treatment shall not affect the values of R and R
: . ; po,2 o
used in calculating the thickness. ,
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