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Note
This leaflet forms part of a set, which also includes :

— Leaftets of sub-section 89 (nos. 897-1 to 897-13) : Welding.
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1 - Subject

This leaflet specifies the tests 10 be performed, and the requirements
to be met, by a welder or welding machine operator (1) in order to
demonstrate his ability 1o produce pre-defined welded joinis by a
given process and conforming with the required quality criteria.

2 - Scope of application

This leaflet applies 10 any welding operation (fabrication and repair)
except for build-up welds camried out by welders working on welded
constructions of :

— Railway rolling stock,

=~ Ducts or pipe work and ancillary equipment of these vehicles,
— Welded component sections of these vehicles,

— Containers.

3 - Scope of approval

3.0 - General

The scope of approval, permilling a welder or welding machine -opera-
tor to work 6 a given degree of skill {B-or C) (2), covers all of the fol-
lowing functions :

— the welding procedure,

— the type of joint,

— the parent metal and filler metal,
— the dimension of the testjoint,
— the welding-position.

{1}.Except robot operators.
(2} Skill grade  is required only exceptionally.
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The degrees of skill are defined in Appendix 4.

Unless slaled olherwise in the specification, where & differant class
may be stipulated, the degree of skill demand by the design is deter-
mined by mutual agreement between the Railway and the manufac-
turer.

Being the competent authority, the examiner is authorised 10 issue the
approval.of a welder or machine operator. He may be a representalive
of the Railway or of an outside inspection body approved by the Rail-
waly.

The resulis of the approval examination must be embodied in a docu-
ment and certified by the examiner under his sole responsibility.

This -document .must contain, apart from the personal data onthe
welder of operator, all information pertaining to. the tests and the
examination resuits.

The documenl prepared by a manufacturer is accepted as far as it
contains the requested information:

i the tests for the approval examination, the welder or operator shall
be assessed for suitable practical skill, ability ©© apply a welding
process, the knowledge of safely regulations and equipment. Na pro-
vision is made for a theorstical examination.. It is a matter for the
examiner to satisfy himself in advance that the welder or operator has
acquired his skill by adequate training.

Within the provisions of Point 6.3 “Renéwal conditions” it is permis-
sible 10 waive a new approval lest.
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3.1 = Welding processes

3.1.1 - This leaflel applies 1o the coded (1) welding processes enume-
rated below (2).

Depending on the conditions, each welding process can be carried out
manually, semi-automatically or automatically :

—{111) arc welding with coated electrade,

- (114) arc welding with cored welding wire (without gas shield),
—({12) submerged arc welding,

— (131} MIG weiding,

— {135} MAG welding,

—~(138) arc welding with cored welding wire {with active gas shield),
—{141) TIG welding,

—{15) plasma arc welding,

—(311) oxy-acetylene welding.

Special 1est programmes must be established for the other welding
processes nol listed above.

3.1.2 - Each approval narmally- covers only one welding process. A
change -of process requires a néw approval test, However, a welder or
an operator may be approved for more than one process by a single
tesl or by two separate 16515 to cover the case of a welded connec-
lion, where more than one process is used.

3.2 - Types of welded assemblies

3.2.1 - The lest pieces to be made are fillet welds (FW) and butt welds
(BW) on sheets and tubes.

The preparation of the pieces depends on their thickness, the welding
process and technical factors.

{1y According to standard 180 857,
(2) According to standard 150 4063.
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3.2.2 - The work; for which the welder or operaiors is approved, is set
outin Table 1.in relation 1o the type of welded joint.

A welder or operalor approved for a welded joint type A is also appro-
ved for the other types of joint listed in Table 1.

Table 1 - Butt welds

Approval range
Butt weids
On plate On tubes
form(;::::p;val on-one on bath on one
examination side sides side
Backing Gouging Backing
with | w/o | with | w/o | with | w/o
with _ _ _
weld backing A X (1)
on one
side wW/G
5:,% backing | X | A | ¥ x | ()] M
of ;
ald with _ _ _
plate won gouging % A (1)
both
. W/ . _
sides gouging X X A (1)
weld with _ B B
Buit on backing X X A
weld one
on tube w/0
side backing t * X X x X A

(1) Sea article b)
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The fallowing guiding criteria shall be employed::

a) The welding approval for butt welding of twbes also covers butt wel-
ding on plate, except joints of thin plate { =1 mm.

b) The welding approval for butt welding of plate in all welding posi-
tions. aiso covers butt welding of iubes wilh an outer diameter De
exceeding 500 mm,

The approval for butt welding of flat bar stee! with a flat weld (PA)
or horizontal weld (PC} also covers butt welding of tubes with an
outer diameter De of atleast 150 mm or a similar weld position in
accordance with Table 6

d) Welding on one side without backing afso covers welding on one
side with backing ‘as well as welds on both sides with or without
back gouging.

e) Welding on plate or wbas with backing also covers welds on both
sides, but not welds without backing.

In the case of production work, where fillet welds predominate, it is
recommended. to. submit the welder :or operator to approval for this
process.

f) Welding on both sides without back gouging also covers welds on
one side with backing and welds made on both sides with back

gouging.

g} Appraval for bult welding a tube withoul backing also covers-a tube
branch connection in the same position and with the same range of
thickness and diameter.
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In the case of a wbe branch connection the approved diameter
range is coverned by the diameter of the branch pipe.

In cerlain cases, an approval test for tube branch connection is
essential,

3.3 - Parent metals and filler metals

3.3.7 = Parent metals — Types of filler metals

Considered are rolled, forged and cast materials,

The malterials are classified in 5 groups:

This classification shall be used only for determining the type of filler
metal, which alone is regarded as a variable.

The type of metal depaosited is considered in order 10 be able fo clas-
sify the filler metals in the same groups as the parent materials.

Table 2, which shows these groups, shall also be applied to the filler
metals.

Group 01
Low carbon non-alloy steels {carabon-manganese steels) and/or low
alloy steels generally require no  pre-heating or control of welding

energy.

This group aiso includes fine grained sieels with a yield strength ReH
of less than 355 MPa.
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Group 02

Creep resistant chromium-molybdenum {CrMo) steels and/or chro-
mium/molybdenum/vanadium (CrMoV) sleels generally require pre-
heating and/or contral of welding energy or even thermal treatment
after welding-

Group 03

Fine grained normalised and tempered structural sleels and thermo-
mechanically. treated sleels with a yield limit ReH. above 355 MPa.
Also nickel alloy steels for similar welding work with & nickel content of
2% lo 4% by weight, which generally require pre-heating and/or
control of welding energy.

Group 04

Ferritic or martensitic steels with a chromium content of at least 12 9%,
which generally require pre-heating and/or control.of welding energy:
Group 11

Shairiless austenitic-ferritic. steels and stainless austenitic chromium-

nickel alloy steels (Crii), which are welded with or wilthoul conlrol of
welding energy.

3.3.2 - Approval related 1o the parent material

897-11
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Table 2

A welded or maching operator approved for a given malterial group A
is also approved for the other material group(s) listed in Table 2.

Groups of Range of validity of the approval
materials
used for Group | Group | Group | Group | Group
approval o1 02 03 04 H
Group 1 A
Group 02 X A
Group 03 X X A
Group 04 (1) x X A
Group 11 (1) A

Welding of any material in a group means the approval of the welder
or operator for welding any other material of the same group, provided
the filler material used during the test can be used for the other sleels
of this group.

However, in the case of mixed joints (different sleel grades to be
joined) the malerials group or filler material with the highest sleel
grade is considered. .

3.3.3 - Filler materials

Only filler materials approved (2) by the purchasingRailway may be
used for welding.

(1) Each stainless steel family of groups 04 and 11 requikes separate approval.
(2) Specified in UIC Leaflets 897-1, 897-4, 887-6: and 897-8 for welding slesls of group
01.
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3.3.3.1 - Approval related to electrode types

The different types of coaled electrodes are specified in 15O 2560
depending on their essential characteristics.

For further details on coated slecirodes reference shouid be made to
standards ISO 2560, 1SO 3580 and 3581 depending on the steel.
Unless stated. olherwise in thé specification, a welder or operator
approved for a given elecirode coating E will also be approved for the
other coating types X in Table 3, with the same welding position,

Table 3
Covered electrodes
for manual electric Apgfwv::drangé
ara-welding ers
A AR; O R:RR B [a S

A AR O E
R; RR X E
B X X |E
¢ E
SN .
(¥} S only means approval for the specific: type of coaled electrode used in the
lest,

3.3.3.2 - Typesof flux

—Flux in.powder form : this does nol act as a main variable.

— (Gaseous shroud : in point 3.1 “Welding processes” a distinction is
made between active gas and inert gas, which affect the processes
and, therefore, the testing.

Therefore, in- view -of the different. possible -combinations -within a
class, a separate test is o be made for each gas or flux or gas mix-
lure.
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3.3.3.3 - Diameter of filler metal or electrode

Only in cases where the electrode or wire is used to carry oul the
penstration pass on joints without a backing root weld is the diameter
of the filler, wire or electrode considered to be a variable. In this case
any increase of diameter requires a further test.

3.4 - Dimensions of the test welds (plates or pipes)
3.4.1 - Thickness of test joinis
Unless otherwise indicated in the specification, the approval test shall

be carried out with a material thickness “t* (plale or, in the case of
tubes, wall thickness) as shown in Table 4.

Table 4
I:‘:z':t]?:::: :: Approval range
mm mrm
t=1 from11 31 (1)
t =5 from 3 mm to2 1
ta=12 from: 5-mm and over
{1) For oxy-acelylens welding the maximum’ material thickness is limited o 2 L.

3.4.2 - Diameters of tubes and branch connections for the test joints

Unless otherwise indicated in the specification, the approval lest shall
be carried out with & diameier, De as shown in Table 5.
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Table b
External diamater “De” (1)
of test joint Range of approval
De less than << 25 mm (2} ftom De to 2 De
De =100 mm (256 < Deg < 150'min) {2) from 0.5 De 0.2 De
| from-0.5.De and all
De =200 mm (De >150 mm) greater diameters
(1) In the case of mono-cylindrical hollow cross-sections De is the smallest dia=
mater.
(2) The tube diameter-is the cne used for brake pipes in the ‘desigri.

3.5 - Welding positions

The lesl piece must be made in the positional and angular conditions
encountered in production.

The angies of inclination and rotation o be adhered o during the tests
are specified in the standard 150 DIS 6847.

The elements of the test joint are fixed, while weiding is in pro-
qQress, except when a rotating tube is welded.

3.5.1 - Butt and fillet welds an plates

The welding positions are specified in Fig. 1.
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3.5.3 - Approval related 10 welding position

The range of validity for each welding position is.shown in Table-6.

A welder or operator approved for a given welding position A will auto-
matically also be approved for the other pasitians X of the same hori-
zontal ling in Table 6,

Table 6 can only be applied, after allowance has been made for the
other main variables already mentioned.

The symbols: indicaling the welding positions are explained in Figs. 1
and 2,

Fixed

Filfed

PIPES

Fixed

Butt
welkds

Fored

Reta-
ting

Fillec
welds

Welding position for qualification test

PLATES

Butte

walds

PAFPC PG| PF{PE|PA|PRIPG|PFPO|PAJPG|PF|FC|H

P4
PG
PE
PO

FG

Yiekdting posiian
usedin
qualification test
But:
weids

Filled welds

PLATES

Tatle 6




X

K| xjalx

X

X
X

X

PA
Pe

a0 |PC X
45 | HL

{

Rotatng
Fixed
Fixad

Butl
welds

Tube axis

{2) pipe 'otating ; &xis horizontal , weldingin horzontal-varica positien ;
{p) pipa ixed  axis vertical ; wekding in horizarital pesition.

{2) This is & approved posilion covered by ather fests.

Butt
welds
Tube axis
& angle
TUBES
& angle

11]:PB : pipes may be wekded in two ways
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4 - Approval of welder or welding machine operator
4.0 - General

A welder or operafor, who has successfully completed the approvat
test for a welding process, is automatically qualified by virtue of this
leaflel, provided the examination criteria for the welding process
conform with the present document.

Every welder or operalor is appraved for his respeclive part-or manu-
facluring process, if the work 1o be carried oul by each individual can
be identified.

Generally, the approval 1est pemmits the welder or operator not only 1o
weld in accordance with the test conditions, but to weld all joints, the
execution of which is regarded as simpler within the limits of the appli-
cation range defined in Table 6.

“The approval of the welder of operator ‘can be granted on the
basis of visual inspections and density tests carried out during
the production work in the presence of the examiner, provided
the material group and/or welding process do not require
additional tests.

4.1 - Test pieces
4.1.1 - Number of tost pieces
The number of tesl pieces o be produced by the candidate welder or

operator for approval depends on the variable parameters outlined in
Chapter 3.
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4.1.2 - Forms and minimum dimensions of the test pieces

Each test piece shall consist of two or more parts weided together by
one- or more welder{s) or operator{s). Several welders or operators
can work on the same test piece, if the use of several welding pro-
cesses is involved.

Figs. 3, 5, 7 and 9 of Appendices 1 and 2 show diagrams of all wel-
ding posilions on the joints to be made.

4.1,3 - Fabrication of tesl pieces

The welding procedure for the lest must be determined by mutual
agreement between lhe Railway and the manufacturer (welding
process filler materials...).

The welder or operalor will be told which welding process 10 use.

If the welding procedure is not accompanied by information regarding
tack welds and spacing, it will be left 1o the welder or operator 10
decide appropriataly.

The welds are not to be back gouged.

The combination of parent metals, filler metal and ancillary materials
should represent conditionsin practice,

The test shall be ¢onducted in the positions proposed by the manufac-
turer and-which are normélly Used in production.

The welding equipment should be similar to that used in production.

The approval test may-be: ¢arried ‘out in a -workshop, éven if the wel-
ders are 1o be employed elsewhere. However, in this case allowance
shouid be made for particularly difficult operating conditions encoun-
tered on that site.

897-11
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All test pieces produced manually must include, at least in the part to
be examined, & stop in the run followed by a resurnption without infer-
mediale preparation of the welding pass.

The preparation of the test plates-and tubes shall be representative of
the conditions applied in practice.

Pre-heating and post-heating shall be applied, if intended o be used
with this process.

On the other hand, thermal treaiment after welding required by the
procass (dus 10 material properties or thickness) can be omitted,
unless the.test piece is o be submitted 10 bend tests.

5 - Inspection of welded joints and acceptance criteria
5.1 - Inspection of welded joints

If the manufacturer does not have facilities to carry out the fests
for the approval of welders or operators, a laboratory approved by the
Railway may be used.

The ordering specification and its appended documents shall
indicate the nature, positioning and dimensions of the markings
to be-affixed to each welded joint and specimen.

The identification number of the examiner and welder or operator shall
be stamped on each welded joint of an approval test.
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5.2 - Inspections during the test

Every welded joint for the approval test shall be made in the presence
of the examiner or his representative.

Assessment is made of the skill of the welder or operator :

Judgament of:

— the quality of preparation-of the edges 1o be welded,
— the cleariliness of the parts and filler materials.

Observation of :

- the types and dimensions of the filler materials to be used,
—drying of the filler materials, if necessary,
—any welding energy imits imposed,

—welding parameters, such as current setting and type, polarity, vol-
tage, speed of advance, gas flow...

— the heat cycle (pre-healing, temperature between runs...).

The examiner can lerminate the test at any lime, if it becomes evident
that the welder or operator does nol have the necessary technical
knowledge or required skill to produce an acceptable result.

Any welder or operator, who tries to remove deposited metal in a visi-
bly: exaggerated manner by grinding, planing or another process for
fear of leaving visitle faulls; cannot be appraved.

The test shall be carried out within.a reasonable period of time, which
reflects the ‘actual workinig conditions in. accordance with the stated
approval conditions.

The time needed to perform the test shall be noted.
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5.3 - Inspoections after the test

After the weld has been completed, the test assemblies shall be sub-
mitted 1o the inspections and tests shown'in Table 7.

Table7
EURt wotds Flates and tubss
Vast mathod a:;?‘:::s Welds on fube
branch connections
Thicknass “t” (1) Thickness “t" (1)
1mm | 5mm {12 mm| 1mm | Smm 12 mm
visual inspection 1 1 1 1 1 1
dimensional check 1 1 i 1 1 1
radiography (2) or ultrasonic inspedtion 1 1(3)
bend test (4) 4 4
fracture test 1(5) | 4(6) | 4(6) { 1(H) 4 4
macro examination {7) 3 3 3

{1).The thickness of the tubs corresponds to the design dimension of the brake
pipe.

(2) The radiographicexamination is carried out according to the special require-
ments of the Railway:

{3} Ukrasonic inspaction may replace radiographic examinalian,
Wiirasonic examination:must be carried Otit by approved testers.

(4] A bend 105t is made only for methods 131; 135,311,
2 bend tests shall be made upwards and 2 dgwnwards
if tubular test pieces are welded in positions PF, PG and HLO-45, specimens
shall be taken from séveral test piecas.

¢5) Ovar the whole. joint.

(6) The fracture test may be replaced with a vadiographic examination.

(7) Tho specimens shall be lakan from tha start, the end and the paint of resump-
tion of the.run.
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5.3.1 - Number and selection-of specimens
Specimen for visual ingpection and checking of dimensions

The specimen:consists of the welded joint itself.

Specimen for radiographic examination

The specimen consists of the welded joint itself, because the radiogra-
phic examination is carried out along the whole length of the weld,
after visual examination and checking of the dimensions.

Spacimens for the bend and fracture tests on bult welds

The specimeéns intended for these tests are selected in accordance

with the information given on their position in Figs. 3 and 6 of Appén-

dix 1 to this specification

The minimum width of each fracture test specimen shall be 40 mm.

The minimum width of each bend test specimen shall be 30 mm.

The specimens are cul out mechanically or with a cutting torch. in the
latter case the cutting marks must be-eliminated.

Specimens for the fracfure tesis on “T~ joint assemblies

The specimens intended for these tests shall be selecled in -accor-
dance with the information given on their position in Figs. 7 and 8 of

Appendix 2 to this specification.

The minimum-widlh of each fest specimen shall be 40 mm.

897-11

The specimens are cut aut mechanically on with a cutling torch. In the
latler case the cutting marks must be eliminated.

Specimens far macroscopic examination

The specimens. for the macroscopic examinalion shall consist of the
ends of the welded joint with the slart and end of the ‘weld and a
cross-section through the point of resumplion. In the case of fillet
welds on tubes, the specimens are taken from equally distributed
points on the tube circumference.

5.3.2 - Preparalion of specimens

The dimensions of the specimens for the bend and fracture tests of
butt weided joints and “T" joinis must conform with the information
given in Appendices 1 10 3:to this specification.

In addition, he specimens shall be prepared as follows -

Specimen for radiographic examination

Excess root penefration is 1o be ground flat without touching the
parent metal.

Specimens for the bend test (Fig. 4 of Appendix 1).

The excess thickness and excess root penetration are to be
ground flat without touching the parent metal. The sharp edges
are to be rounded off to a radius of approximately one-tenth of
the thickness of the assembled joint.

Specimens for the fracture tests

Buit welded joint (Fig. 10 of Appendix 3).
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Only excess root penetration is ground flat without touching the
parent metal.

A saw cut or a V-form longitudinal notch is applied on the top side in
the angular bi-secting plane in accordance with 1ISO DIS 148, which
hasa depth of 1 mm with respect to the top suface of the plate.

The edges are rounded off by grinding.

— "T” joint assemblies,

In order 1o facilitate the fracture of the weld depasited in the anguwar
bi-secting plane, a saw cul is made, or a light weld run is deposited
outside the V-angle formed by this plane along the connecting lines of
the fillet weld with the assembled elements.

5.3.3 - Performance of inspections and tests

Checidng of dimensions

These are checked with a suitable gauge.

Radiographic examination

The radiographic examination of the weld is carried out by reference
o the information given for the methods of Class B of ISO Standard

110671 (butt welds of plates) and IS0 Standard 1106/3 (butt welds of
tubes).

The image quality index is the same as for radiographic examinations
of welds 1o be perdformed subsequently by the welder and it shall be
indicaled in the ordering specification.
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Ultrasonic examination

The: ultrasonic examination of the weld shall be carried out in contor-
mity with the procedure mutually agreed by the manufacturer and the
Railway.

Bend tesis

-~ Butt welds.

The bend test shall be carried out in accordance with 1SC Standard
5173.

Bending. of specimens in accordance with Fig. 4 of Appendix 1 is per-
formed with a mandrel, the diameter of which is equal to the thickness
of the specimen, the diameler of the rollers being 50 mm and spacing
equal to 4 times the thickness of the specimen.

Fracture test

— Buit welded joints

The fracture of the specimen in accordance with Fig. 10, Appendix 3,
is oblained by bending it over a mandrel with .a diameter twice the
thickness of the specimen,

- "T" joint assembly

The fraciure of the specimen shown in Figs. 11 and 12, Appendix 3, i5

obtained by forcing the two legs forming the joint together under a
press.
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Macroscoplc examination

The order and its associated documents must specify the quality of
finish. If not indicated, the reagent used must have the following com-
position :

- for structural steels of groups 01, 02 and 03

3 g ammoniacal copper chloride

25 oo-distilled water

50 ¢¢ hydrochloric (d =1.19)

15 g ferric chloride.

— far steels of group 04

Reserved.

—far steels of group 11

Reserved.

6 - Results of inspections and validity of approval
6.1 - Approval

The welder or welding machine operator having passed all tests of his
class is-approved.

If the result is unsatisfactory, the welder or operator cannot be appro-
ved.

The inspection of the lest specimens is carried out by reference to the
tolerance limits for each fault (1)

{1) Defined in IS0 Standard 6520,
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If faulls are prasent, which excead the permitted Iimits of Appendix 4,
classes B and C, the welder or operator cannot be approved.,

6.2 - Validity

The approval is valid for 12 months unless otherwise indicaled in the
specification. However, a repetition of the examination can be reques-
ted immediately, if the welder or operator is seen {o produce sub-
standard work.

6.3 - Extension conditions

The extension of the approval of a welder or operator without another
exarnination is subject to the following conditions :

— hefshe must have carried out his work without an interruption of
more than six months,

- he/she must not have infringed regulations,

— he/she must have performed work, which is equivalent 1o the tests
10 be undertaken before approval.

When any one of these conditions is not fulfilled, the exiension is vaid.

6.4 - Re-testing

A welder or-operator, who has not passed the prescribed lests and
examinations, can be re-lésted orily with the approval of the examiner.
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when a welder or operator fails to pass the re-test, he cannot’
submit himself for a new test before the expiry of an agreed
period of time from the date of failure.

7 - Approval symbols

7.1 - The full approval symbol of & welder or operator shall include- all
elements given below in the stated order : these symbols indicate :

7.1.1 - The welding procedure

The symbals to be used are givenin paragraph 3.1.1.
7.1.2 - Semi-finished products

The symbel for aplateis “P".

The symbotl for a tube is “T".

7.1.3 = The type-of joint

The symbol to be used for a butt weld is “BW”,

The symbol to be used for a fillel weld is “FW".

7.1.4 - The materials group

The symbals to be used are-given in paragraph 3.3.1.
7.1.5:- The filler metal

7.1.5.1 - The symbols 10 be used for coated elecirodes for welding
steel are indicated in paragraph 3.3.3.1.
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The raferences to the electrade for welding sieels of group 01 can be
stated separately in accordance with UIC Leafle1 887-2.

7.1.5.2 - The symbols to be used for wires and gases for welding
steels of group 01 are indicated in UIC Leaflet 897-7. The references
o the wire electrode can be stated separately in accordance with UIC
Leaflet 897-7.

7.1.5.3 - The symbols {0 be used for filler metals for welding steels of
groups 02 10 171 shall be specified by mutual agreement beiween the
manufacturer and the Railway in accordance with the appropriate
standards.

7.1.6 < Dimensional characteristics of the assembly

The symbol to be used for indicating the thickness is “t".

The symhal to be-used for indicating the diameter of a tube is “De”.
7.1.7 - The welding posilion

The symbols fo be used are indicated on Figs. 1.and 2 of paragraphs
3.5.1and 3.5.2.

7.1.8 - Additional note

The symbols to be used are :

— without filler metal “nw"
—welding with backing “mb”
= welding with gas shielding of weld root “gb"

— welding on both sidas “bs”

— back gotging or grinding of welds ‘gg”

= welding without backing “nb"

— without back gouging “ng"

— control of welding energy “th”

— withoul treatment “nh"

— pre-heating “ph”

— redtment by posi-hedting “wh”
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7.2 - Application

7.21 - The full symbol of the welder's approval is formed by placing
the individual symbols together in the order set outin paragraph 7.1.3.

7.22 - Example
7221 - 111 PBWIB 1O PFnbnh

This symbo! indicates the following :

111 arcwelding coated electrode,

P welding of a plate,

BW buttweiding,

| non-alloy low carbon stee!,

B electrode with:a basic lime cover,
19 specimen thickness 9 mm,

PF  buttweld on vertical plate,

nb  without backing,

nh  without thermal treatment.
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With effectfrom 1 January 1991.

Al UIC Rallways.

Record References

Last leading under which this question was daalt with :

—Question 5/SA/FIC - Approval of revised Leaflet 897-11 “Technical
specification for the:approval of welders for fusion-welding of stesls’
{Traction & Rofling Stock Committee : Paris, June 1990),




