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TECHNICAL SPECIFICATION
FOR THE ACCEPTANCE OF COMBINATIONS

OF WIRE ELECTRODES (SOLID OR CORED)
AND GASES AND ALSO FOR THE SUPPLY

OF WIRE ELECTRODES {SOLID OR CORED)

FOR AUTOMATIC AND SEMI-AUTOMATIC R
GAS-SHIELDED WELDING

OF PLAIN—CAR BON OR LOW—ALLOY STEELS (1)

— -
{1}  This Leafletis:

- pbiligatory for all teehnical documents prepared under the auspices of

WC and ORE e
- in the nature of a recommerdation for all technical documents pre-

pared by member railways of the Union.

o Qh“s = .
10" et
g p© =
U e oV




NOTE

This Teaflet is part ‘of a set which includes:

- Leaflets specified in sub-section 89 (837}: Welding
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1 -~ PURPOSE

This specification governs the acceptance of combinations
of wire electrodes (selid er cored) and gases and also. the
supply of wire électrodes (solid or cored] for the automatic
and semi-automatic gas-shielded welding of plain—carbon or

Tow-alToy stedls used in the construction and repair of relling
stock,

It defines the minimum cenditions. Taid down both for their
accaptance and for checking that the supply conforms: to: the
approved qualities,

The wire electrodes {(solid or cored), the gases and the
wire-electrode and gas combinations are defined in the order or

in the associated documents by the symbols specified in UIC
Leaflet 897=7.

2 - CHARACTERISTICS

2.1 = Wire electrode and ‘gas

2.1.1 - Physical characterfstics

The wire electrode must be of wuniform quality, without
traces of segregation or oxides, TTaws or other irregularities.

The surface ‘of the wire ‘electrade must bHbe free from all
impurities such as oil, grease, paint, ete,

The covering must be uniform, adbesive and regular and
shall not exhibit any fisstres or shelling.



The wire eTectrode and the spool shall not present any
defect making it d4ifficult to unresl.

The solid wire etectrode shall satisfy the mechanical
characteristiés requirements specified in the table below:

Digmeter of wire

0.9 1.0 1.2
(:min)

Qo
[
.- e

Do
Ll M
T

Tensile strength (13[31,100 {31,000 3950 2900 [ 2700|2600
(N/eom?}

!

{1} Forbobbins 100 mm in diameter the tensile strength of the
wire may be 50 to 70% of the minimum vaTue indicated.

In the conditions of use corresponding tu the diameter
of the wire electrode there should ke no difficulty in striking
#nd re-striking an arc nor any possibility of the accidental
extinction of the arc.

The slag deposited by the cored wirte electrode shall be
easy to refiove when cold by means of a hand tool.

2.1.2 - Chemical characteristics

Thé purity of the shielding gas must corrtespond to the
normal reguirements for weldipg 1if not specified by the
purchasing ravlway.

The chemical composition of the sclid wire eleéctrode
shall corform to the order and the associated documents; in the
absenck ot -any indieatien 4n these documents, the chemical
composition to be complied with is given 4n UC Leatlet 897-+7.
The test s carrted oot on the wire complets with its
protective coating.

'n case of s01id wires, the supplier sha!! provide for
each batch numbeér a certificate giving the chemical analysis.

Ol

2.1.3 - Geometrical characteristics of the wire electrode

The tolerances en the nominal diameter of the wire
electrode must elnform to those specified in the order and its
associated documents; in the abserce of any indication in these
documents, the tilerances to be met are those indicated in the
following table:

d
mominal diameter tolerance
of wire electrode {mm Y
{rmen )
0.6 € d 1.0 + 0.01
- 0,03
solid wire slectrode 1.0 g 2.0 + 0501
- 0.04
2.6 2 d 3.2 + 0.01
- .0,07
1.0 g d< 2.0 + 0.0
= 0,04
| coréd wire e'cotrode 2.0 4430 = 0.0
- 0.07
3.0<C d £ 8.0 + 0.0
= 0,70

The wire electrode £hall be c¢oiled in one continuous
Tength coming from the seme manufacturing batch and, in the
case of solid wire, from the same cast. The wire shall comsist
of ‘a Tength not butt-jointed on the final draning diameter.
There shall be no bends; corrugations, folds or other
irregularities. The wire must be wound in such a wey that the
coils can unwind without becoming entangled eor crossing each
athear.

The terminal end of the wire electrode shall fe fimmly
and wisikly fixed.



Ih the case of a solid wire electrode 0:6 to 1.6 mm in
diameter, the twist of the free turp must satisfy the values
indicated in the folTowing table:

Reel size Trist of turn
residual
$ <200 mn < 100 m
@& >306 mm S : <
residual
200 mim <300 M < ¢ £160.
10

2,1.4 = Marks

jrats- L

Each Thdividual reel or ‘package must bear the follewing
manufacturing marks:
- name of manufacturer, firm and trade name of the product,
- number of manufactufing hateh,
- symbols for product in accordance with UIC Leaflet 8977,
=~ diameter of the wire electrode {(in mm),

- nett weight of the wire eYectrode, excluding bobbin: and
packing,

- in the case of cored wire electrodes, the drying requirements.

Tre date of manufacture or & code enchling this date to
be determined shall alsc be indicated i1f specified in the ornder
ar its associated documents,

Fach solid wirse electrode bobbhin skall bear the cast
rumber.
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2.2 - Deposited metal and welded connection

2.2.1 = Limit of permissible defects

During acceptance and inspection of the supplies no
defect due specifically to the combinaticn of solid wire
electrode or cored wire electrode and gas 1s acceptable.

The 1limits on permissible defects dre those of
categorves B1% and Al in UIC Leaflet 897-12,appendices 2 and 3.

2.2.72 = Chemical characteristics

227,21 = Chemical analyais

The deposit of the metal and the sampling shall be in
aceordance with the instructions ef thé purchasing railway.

2.2,2.2 - Hydrogen content

The hydragen content s verified using the method
covered by document 11S-1Lw 11-602.71. The order and asscociated
documents may shecify another methad,

Z.2.3 = ¥echanical characteristics

2.2.3.1 = 0On deposited metal (values recorded on testpieces

covered by appendix 1 te this specification)



Symbol of Tensile Yield strength Re Florgation
tensile strength Rm | (apparent 1imit or after
strength £/ Y conventional 1imit | fracture A
at 0,2%) (N/mm?] (%)
47 470-610
52 520-660 2 400 =27
57 570-710

ResiTience:

the test temperatures are:

First resilience Test temperature

figure *C)

O -

1 + 20

2 0

3 = 20

4 - 30

5 = 40

The average value

{of three ‘tests) of the fracture
energy relating to the first resilience figure must be no lower

than 28 J, with no individueal value lower than 20 1.

Second resilience

figure

Test temperature
{°cy

S LR

+ 20
0
= 20
- 30
40
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The mean value (of Ehree tests) of the fracture
energy relating to this second resilience figure must not be
lovier thanm 47 J, with no individuil value below 32 J.

2.2,3.2 - On welded conrection {values recorded on testpieces
covered by appendix 2 to this specification}

The tensilte strength shall be greater than the
minimum tensile strength of the parent metal.

Resilience: See 2.2.3.1 above.

Bending:Face and reverse bending te 1B0® over a former twice as
thick as the plate in the case of steel grades Fe 360
to Fe 430, and three times the thickness of the plate
in the case of steéel grade Fe 510 and low-alloy steels,
shall not reveal any cracks or fissures. 5Small
superficial cracks which do not increase in depth when
the berding operation is5 continued shall net be
reqarded as defects.

If larger cracks are observed during acceptance an
additional examipation will be made involving a further and
last bending operation.

2,2, 4 = Output

The values obtained for the nominal output and the
coefficient of deposition of the cored wire electrodes shall be
in accordance with the values specified by the order and
associated documents,

3 = MANUFACTURE

The method of preparation and manufacture of the products
shall be Teft to the choigce of the manufacturer.
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At the request of the purchasing railway the manufacturer
shall give details of the nature of the manufucturing process
and the principal charaéteristics of the cored wire electrodes
{drying before use, minimum arc voltage, etc.].

The manufacturer may net modify the manufacturing
condi tions without advising the purchasing ratlway.

% - INSPECTION

E;l = General

The manufacturér shall maintain a comstant quality
control of his prodection. He must have the necessary
facilities and equipment for this purpose.

Before submission; each bateh of the combination of wire
electrode and gas must undergo, at the responsibility of the
supplier, the tests specified,

THe representative of the purchasing railway shall check
the dinspection of the manufacturer., For this purpese he is
anthorised to select specimens,

4.2 - Submission for acceptance

4.2.1 = Condition of the welding products upon submission for
acceptance

The wire electrode shall be submitted as ready for
deTivery.

-6 - 14 -

4.7.2 + Grouping into batches for inspection of supplies

The wiras electrode shall be submitted ¥Yor ecceptance
yrouped into batches; sach batch shall contain orly products
fram. the same manufacture, with the same nominal diameter and
the same symbol. The size .of the batch ts specified by the
order and associated documents,

§,2.3 - Advice ¢of submisszion

The date of submission shall be advised to the
representative of the purchasing railway in nriting.

This written advice shall indicate the gquantity
submitted: in each batch, the references: of the order in
question apd altsa the welding gds approved. for use in
combination with the wire. Upon submission for accepbance a
certificate testifyfng thet the provisions of ‘this
speci fication have beer complied with shall he handed te the
representative of the purchasing ra¥lway.

4.% - Type and number. 6f checks and tests

The combimation :of wire electrode anmd gas recommended: or
spécified by the order shall be subjected to the following
checks and tests.

For a combination of wire electrode and gas approved for
automatic and seri-automatic welding the tests shall, wupon
approval and upen inspection of the supplies, be garried out in
accerdance with the semi-automatic welding method.
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43,1~ For acceptance

Humber of
checks
and tests

Type of checks and tests

solid wire | cored wire

A - Check on wire electrode

- chemi¢al characteristics 1
- geometrical characteristics
- physical characteristies 1 1

- deposition test

B - Tests on deposited metal
(Appendix 1}

= chemigal analysis {1) 1
- check «of hydregen content or

equivalent check (1) 1
-~ tensile test 1 1
- resilience test & 6

C - Tests on welded connection
{(Appendix 2)

- ¥-ray examination {1}
- tensils test

- resilience Lést

= bend: test

- hot-cracking test {19

R, R

D = Tests of rominal cutput and
deposition coefficient 1

{1) To be specified by the order or associated documernts.

B9 7 =86 - 16 -

4,3.2 = ©n inspection pf supplies

The: checks and tests .are the same as upon approval.
The purchasing railway shall fix the pature and the sumber- of
checks and tests to be carried out.

b4 =~ Seleection and preparation of samples and testpieces

k.5.1 = Sampling

The representative of the purchasing railway shall
select at ‘random from each batch presented the welding
materials fer testing and shall mark the packages indeTibTy. No
rewinding i3 permitted.

4.4.2 - Welding of samples

4:4,2,1 - General

The approval process is the same as for the
wire/gas combinations.

The welded samples intended for testing shall be
obtained by seémi-automatic welding using the products selected
for this purpose.

The steels used shall be as follows,; in accerdance
with FS50/R 6303

=~ grade Fe 360 to Fe 430 for zombinations of wire electrodes
and gases with a tensile strength of 470 to 610 N/mm?: these
grades shall be at least of giality B,

- grade Fe 510 or Tow-alloy steel! for combinations of wire
electrodes and gases with a tensile strength of 520 to &&0
Nfmm? or 570 to 710 W/wm?: these grades shall be at Teast of
quality C.

Thé dimensions of +the samples shall be in
accordance with the stipulations of Appendices 1 and 2.
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The welding shall be earried out in -accerdance with
the acceptéd cade of practice. The direction of welding must be
reversed for each run or pass.

A rurc shall consist of & normal seam; ®ach Tun must
not- be mere than 16 mm wide:

An .adequate flow of shielding gas must be provided
during the tests,

Between each pass ‘the weld must be cooled in still
air down te & temperature of 250°C measured on the surface
midway along the tectpiece eand 30 wmi from the edges of the
weld.

The welding parameters {current and welding speed]
must be kept within the limits indicated by the manufacturer.

tt is recommended that the weld passes begin and
terminate on separate plates attached fo the test plates,

No retouching is permissible.
b 2.2 ~ Type of samples: and testpieces
The samples shall conferm to Appendices Y and 2.

The conventional welding position adepted for the
different tests is the flat positien.

. 4.3 - Preparation of testpieces

4.4,3.1 = X-ray examination

Thie X-ray examination shall be c¢arried out on the
welded. samples before cutting up takes place.

8§94 -6 =18 -

4.4.,3.2 - General

The weld seams shall be dressed flush,

The cutting up and machiring of the testpieces shall
be carried out cold and with the recessary precautions to
ensure that na substantial heating of the metal takes place.

The edites shall be dressed with file or teol.

The sarples and testpieces shall not undergo any heat
or mechanieal treatment (1)

4,4,3.3 - Hydrogen content

The sample intended for checking the hydrogen contents
shall be that referred to in document 11S-1IW 11 602-71, unless
otherwise stipulated in the order or associated documents,

4.4.3.4% = Tension, resilience and bénding

The wvarious testpieces shall be sélected as
indicated:

= in Appendix 1 t6 this speciffcation in the cese eof tests on
deposited metal,

- in Appendix 2 to this specification in the case of tests on
welded connections.

4.5 - Execution of checks and tests .

4,5.1 = Dimensional inspection
The diameter of the wirg electrode shall be checked

over & Tength of one metre. A micrometér shall be used for this
purpose.

{1¥ However, in order to speed up the hydroegen diffusion
process, the tensile testpiece for tests on -deposited
metal may, by ayreement with the railway, be heated before
the test to a temperature of 250°C for at least 6 hours
but not more than 1& hours.

ks -t
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The residual diameter. and the twist of the turn shall
be measured on the frae turn taken after at least four torns on
the reel. The turn shall ke laid unconstrained on a flat
surface.

4.5,2: = Deposition test

The technological deposition test shall be: carried out
in the positions specified when the testpieces are welded for
tests on deposited metal or on welded connecticdns,

.5.3 = X-ray examination

The X-ray examination shall be carried out on the
welded joints; the order and ‘associated documents mist specify
the 1imgge nquality index for appraising the radiographic
sensTtivity,

At least cne image guality index {1.0.L.} per film is
required.

The X-rayed parts must be clearly marked and this mark
should be visible on the print.

4.5.4 = Tensile test

The tensile test shall be carried ocut i accordance
with the provisions of IS50/RBZ. Im particular, the testpiece
used shall be the “proportional testpiece' for which the ratio
of the ‘gauge length Lo to the straight section 50 of the
calibrated part is: Lo = 5.65 Y50, the transverse dimensiens of
the calibrated section being as follows:

§.5.4.1 = far the test on deposited wmetal:
= diameter: 1O ‘mm.

4.5.k.2 - for the test on a welded connection:
- those indicated in Appendix 2 to this specification.

B9 7 -6 - 20 -

4,.5,5 = Resilience test

The resilierce testpiece .and the test procedure shall
Be in accerdance with the provisiens of 150/R 148,

4.5%.6 - Bend test

The bend test skall be carried out 1n accdrdance with
the provisions af |S50/R BS.

The dimensions of +the testpieces shall be thoss
stipulated in Appendix 2 to this specification.

4,5.7 = Hot=cracking test

The hot-=cracking test shall be carried out 1n
accordance with the instrurtions of the purchasing railway.

4.5.8 -~ Test of nominal gutput and coefficient of deposition

The procedire is specified in UIC Leaflet 897-8;

4.5.9 = Hyidrogen content

The hydrogen content may be deteérmined using the method
given in dogument 115 LW 11-602-71.

The method of testing under mercury should be used.

4.6 = Conclusion of the ipspections

Any result which is umsatisfactory shall entail refusal
of acceptence er rejection of the supply.
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Where the result of the viswal examimatior, the X-ray
examination or the sulphur=-print examination,is inadequate, the
sample shall be rejected.

A fresh sample may -only be welded with the prior
aqreement of the representative of the purchasing railway,

5 - DELIVERY .

5.1 - Preparation
The wire electrode may ba supplied on a ree!, bobbin or
drum,

The dimensions of the reéels, bobhins and drums and the
tolerance on them must conform to those stipulated in the order
and associated documents: In the -absence of any indication in
these documents, the dimensions shall conferm to the provisions
of 150/R 8864,

5,2 = Protectien

The packing shall afford protéctien during transport and
storage against any -damage, particularly that which may be
caused by dampress.

5.3 ¥ Guarantee

fn the event of difficulties in use, the supplier shall
undertake to exchange the defective bobbin(s).
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APPLICATION

Effective from 1st January 1986,

A1l Railways belonging to the Union,

RECORD REFERENCES

Headings under which the guestion has_been dealt with:

« Standardisation of weld materials. (electrodes, etc.)
(Specificaticons Sub-Commd ttee: Paris; January 1973).

- Question 5/5/27 - Standardisation of weld materials
1117 Modifications to eristing leaflets
{Specifications Sub-Committes: Paris, January 19771,

= Queéstion 5/5&/FIC = Approval of the revised Leaflet B37-6
"lechnical specification for the acceptance of combinations: of
viire electrodes (solid or cored) and gases and also for the
supply of wire electrodes {selid er cored) for the auvtomatic
and semi-avtomatic ges-shielded welding of plain-carbom or
Tew-alloy steéls'™,

(Motive Power and Rolling Stoeck Committee: Dubling
June 1985,




