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Preliminary remarks :

A doubte vertical line () in the margin denotes modifications
introduced on the date shown at the foot at the page.

Enforcemaent of this leaflet is governed by the provisions listed under
the heading "Application" at the end of the document.
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Note

This leaflet forms part of a set which also includes :

Leaflet 897-20 Technical specification for the approval
of welders for fusion-welding of
aluminiom and aluminium alloys.

Leaflet 897-21 Technicat specification for the approval
of -a procedure for fusion welding of
aluminium and its alloys,

Leaflet 897-23 Technical specification for the execution
and control of test joints:in aluminium
and-aluminium alloys.
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1 - Purpose and classification

1.1 - Purpose

This leafietl defines the conditions for the welding and inspection of
welded joints previously defined using an approved welding
pracedure.

it shall apply to welded joints on joints made of aluminium and
alurninium alloys (1).

H shall define :
- the classification of welded joints,

it shall include :

ihe approval of welding procedures (1},
- inspection of welding conditions on test: joints-{mock-ups),
- inspection made before, during and afier the weld is executed.

For special applications, the customer railway may also stipulate
special requirements in the specification.

This leaflet:shall appiy to the arc welding procedures defined below.
Each welding procedure may be manual, semi-actomatic -or
automatic, as the case may be-

- 13 arc welding with core wire with shielding gas,

14 .arc welding with refractory electrode with shielding gas,

15 plasma arc-welding.

nooq

31) in accordance with Leatiet 897-21

S1ud
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For other procedures not mentioned ahove, a -specific -approval
programme-shall be established.

1.2 - Classification of welded joints

The class of a welded joint shall he decided by the design office
1aking into account the stresses expearienced by 1he joinls in service,
and approved by the technical department of the user. .

The class of a welded joint shall correspond to a specified level of
permissible defecls, as indicated on the drawing.

Joints are classified according to three quality classes, in descending
order.

Class B ; high-quality welded joints exposed to severe
conditions and subject to dynamic stress in
service. For certain joints subjected to fatigue,
post-welding treatment may be performed (Area
of Post-Welding Treatment) (1),

Class C © quality welded Joints with assemblies, sub-
assemblies or parts affecting the strength of the
material.
Class D . -Standard quality welded joints.
The permitted tolerances for defects in these classes are covered in .

the Appendix to this Leaflst.

{1} Post-welding Is not part of the thermal treatment. It includes operations such as
removal of waste metal, shot blasting, remalt of weld using & process such as TIG,
ete:
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2 - Characteristics

2.1 - Physical characteristics of the welds
2.1.1 - Appearance

The appearance of the welds shall be such that they conform to the
acceplance criteria given in Appendix.

2.1.1 - Internal condition

The internal condition of the weld shall be such that the nature, form,
numbér and frequency of the hidden defects comply with the
acceptance criteria given in Appendix.

2.2 - Geometric characteristics of the welds

The geometry of the welds shall be such that their form and
dimensions comply with the values laid down by the drawings (1} and
the acceptability criteria. In the special case of fillet welds, the weld
shall, as far as possible, be continuous and symmeticai.

In the absence of any indication in the specification, the relevant
defects and -tolerances shall be those given in Appendix lo this
Leaflet.

2.3 - Geometric characteristics of the joints

After welding, the geomelry-of the welded parts; sub-assemblies and

assemblies shall comply with. the dimensions and tolerances
determined by the drawings.

(1) -According ta 150 2553

O

2.4 - Mechandical characteristics of the welded joints

Unless otherwise specified at the time of order, the mechanical
characteristics shall be guarantieed by the acceptance of the WPS

M.

2.4.1 - Tensile strength across the weld

The tensile strength across the weld, measured on a standard test
piece (2), shall be equal to at-least the minimum guaranteed tensile
strength of the parent metal in the heat-treated condition,

2.4.2 - Fraciure test

The broken cross-sections of the test pieces shall not show defects
that exceed the limits defined in Appendix,

2.4.3 - Fillet weld fracture test

The fillet weld fracture test shall not show cracks or latent fissures
particularly at the join between the weld and the sheet.

This examination must not reveal defects that exceed the limits [aid
down in Appendix.

2.4.4 - Macrographic examination of cross-sections

This examination must not reveal defects that exceed the limits laid
down in Appendix.

The penetration and fusion at the root shall be examined on
macrographic cross-sections of the welds.

In case of doubt, a micrographic examination shall be carried out.

4] According to Leaflet 8O7-21
()  CEM Norm 10045



http://www.avadocuments.com/doc/uic-897-22-1994
http://www.avadocuments.com/doc/uic-897-22-1994

Sjuswuindo g

3 - Production

3.1 - Approval of welders or operators

All welds must be executed by welders or operators previously
approved under the terms of UIC Leaflet 897-20.

3.2 ~Approval of welding procedures

For class B and C welds, the procedures used shall have been
approved beforehand in accordance with UIC Leaflet 897-21.

3.3 - Approval of filler products

QOnily filler products approved by the railways may be used. They
shall be free from il and otherimpurities.

Approval of filler products may take place at the same time as
approvat of welding procedure specifications. The filler products may
then be supplied by the manufacturer with a cedificate of chemiical
analysis:

3.4 - Welding

3.4.1 - General conditions

Weilding operations shall be performed under shelter:

The temperature of the parls 10 be welded must be greater than 5°C.

Where a gas shield is used, special protection shall be required if the
welding process is-at risk from-draughts.

0]

Where pre-heating is necessary, the minimum preheat temperature
shall be maintained throughout all the welding operations.

When the component parts are fitted up, irrespeclive of the
preparation procedure used, the welding preparations and the area in
their immediate vicinity shall be ctean, free from rust, grease, oil,
marking chalk, paint.and any other impurity.

The ends of welds shall be given particular care. In certain cases,
the representative of the rallway may require that the weld begin and
end outside the working length of the joint, using run-on and run-off
plates (extension plates). These axtension plates shall be removed
after completion of the joint, sither mechanically, or by cutting with a
blow-pipe, to be followed compulsorily by grinding. This procedure
shall also be required for removal-of attachments,

For multi-pass welds, before a covering pass is made, the underlying
pass shall be cleaned vigorously with a rustproof metallic brush to
ohbtain a clean surface. If this underlying pass shows slag defects,
gas porosity, defects, cold laps or undercut, it shall be cleaned up by
grinding, milling, graver or file, so that the defécts are removed and
the covering pass can be made on clean metal throughout.

Any cracking occurring in a weld-bead shall be completely removed
before a furlher pass or any repair by welding is made using a
suitable welding procedure.

With manual arc welding, the arc may be struck in the joint, on the
extension pieces or on a specially designed part. It is also permitted
for the weld to begin outside the working length of the joint.

I a sealing run is planned, it must be preceded by gouging, except in
some cases where the representative of the customer railway
authorises a sealing run without gouging. The reverse side of the
weld must be cleaned vigorously using a suitable method so that a
clean surface is obtained. Gouging must remove the defects inherent
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in the first pass to be made at the root of the joint, particularly a lack
of penetration; possible fissures, end craters, lack beads, etc.

When a sealing run is impossible, the welds may be required to be
executed on suppotting parts of temporary or permanent nature.

I case of automatic welding with shielding gas (13) the parts must
be correcily positioned using suitabie structures.

3.4.2 - Edge preparation

The physical and geometric. characteristics of the weld edges must
comply with those laid down by the WPS. In the absence of any
instructions in these documents for welding with shielding gas, the
characteristics shall be those covered by the provisions of Standard
ISO/DIS 9692,

3.4.3 - Preparation of the parls to be welded

The procedure used for shaping the edges to be welded shall be the
ohject of a prior agreement between the factory and the customer
railway.

it may nol be modified without the agreement of the latter.

When the parts are cut to iength, the necessary additional lengths
shall be provided such that ence shrinkage has been taken inlo
account, the geometric characteristics of the finished weld parts
meet the-conditions laid down in the drawings.

Any irreqularity on the cutting surface greater than that laid down by
the-customer railway shall be removed by mechanical machining.

O The maximum permitted tolerance for the inclination of the sheared

face shall be 1710 of the thickness of the pant. However, for class B
T-welds, the faces shall be stood at right angles. Any defect shall be
removed by grinding.
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3.4.4 - Mounting

3.4.4.1:- Welding jigs

The manufacturer shall possess welding jigs, lemplates and
manipulators {o .enable the following operations 10 be effected
mechanically :

- sufficiently accurate positioning of the parts {o be welded,

- optimal position for a clean weld,

~  egsy-and effortless removal of the finished assembly,

The rmounting apparatus may only be used to keep the component
parts of the joint on the templates and jigs during the tack weld

and/orweld proper.

The positioning, tacking or welding jigs shall be sufficiently rigid to
ensure that the geometry of the pans is.correct after welding.

The specification shall give details of any special requirements to be
met by the templates or mounting apparatus.

3.4.4.2 - Saddle joints

Saddle joints shall be executed in a carefully-determined order, to
prevent fissuring and giving rise to damaging residual tensions in the
joint;

The tack welders shall have received training and must prove
themselves capable of making quality tack welds suitable for the
parent material and in the appropriate weld class.
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