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1 = PURPOSE

1.1 - This specification governs the acceptarice and supply of
coated electrodes for manual arc welding of carbon, carbop-
manganese and low-alloy steels used in the manufacture and
repair of rolling stock,

1t. sets -out the minimum conditigns required for
acceptance purposes and for checking that supplied items comply
with: approved quality levels.

For special applications, the Railway may alse stipulate,
on the oprder or fts appended documents, check-tests and special
requirements retating to packing, markings and identification
cotours.

1.2 = Classification

The electrodes shall be defined on the order or its
appended decuments by the system of symbols laid down in UiC
leafTet B97-2,

2 - CHARACTERISTICS

2.1 = Electrodes

2.1.1 - Physical characteristics

fhe metal core shall be of uniform guality, with ne
trace of segregation or oxides, no scaling or other ir-
requliarities.

The coatirigi shall be of sufficiently even thickness
er both its width and its Tength, to ensure uniformity of
ston, ard shall not possess any defect. likely to be

Qletrimental to ifs use. The coating shall be mechanically

Cyound.

sjuawn

Under normal conditions of voltage and current, as well
as those indicated by the supplier, there shall be no diffi-
culty in striking and re-striking the are, which shall remain
stable with no randem extinetion,

The fusigh of the coating shall be wnjform in relation
to the weld bead, not displaying any loosening or uneven burn-
off.

Spatter shall be of moderate size only.

It shall be possible for the slag to be removed easily
using a hand toadl,

The Yevel of smoke produced during fusion shail be
reasonably Tow.

2.1.2 - Geometrical characteristics

The dimensions and talerances permitted on  the
dimensions shall be in aeccordance with those specified on the
order or its appended documents; in the absence of any
indications on these documents, the tolerarces to be complied
with are as follows:

1) On the nominal lepgth: + 2 mm,

2) On the nominal diameter of the metal core: 1 3% with a
maximure of + 0.7 mm,

3) On the external diameter: + 3% at all points with a maximum
of + 0.15 am,

0r the ececentricity, the maximum value of "e" shown n
Figure 6 of Appendix 1 shall not exceed 5% of the nominal
diameter of the electrode.

2.1.3 - Symbolisation

The symbolisation of the product. szhall conform to
UIC Leaflet 897-1.
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2.1.4 - Marks
Each packet or box of electrodes shall bear the follow-
ing marks:
= the name of the manufacturer,
- the scommercial description of the electrode,
- the number of the manufacturing bateh,

- the symbolisation of the &lectrgde in accordance with UIC
Leaflet 897-2,

- the diameter of the cora and the Yength of the elsctrode in
m}

- the number of electrodes per packet,

- the type of current to ke used, as well as the minimom and
maximum values of the clurrent gsed,

- in the event of uze with DC, the peclarity to be used,

=~ instructions for drying and use,

- the date of manufacture, or the code enabling this to he

ascertained must alsoe be stated 1f so specified in the order
or its appended documents.

Each electrode s identified by an inscription on the
coating.

2,1.5 - Vapours and fumes given off - Threshold Limit Value
(TLV)

During fusion of the electrode, the ceating shall not
give off vapours or fumes in guantities Yikely to be harmful
under ordinary conditions of wuse.

With regard to the nature and quantity of fumes,
apours, dust and gases given off, the relevant mandatery
orking regulaticns shall be observed.

sjuswngoQd
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2.2 = Deppsited metal and welded assembly

2.2.1 - Physical characteristics and radiography

No defect due specifically to the eleéctrode shall be
accepted when aceceptance-testing and checking of supplied
materials are carried out,

The reguired quality standards are those of classes
B 15 and A1 of UIC Lteaflet 837-13, Appendices 2 and 3.

The values obtained for +the nominal recovery and
depaositicen coefficient shall be in acéordance with those
speeified in the order or its appended documents,

2.2.2 - Chemical characteristics

2.4.2.1 - Chemical analysis

Meta] deposition and sampling :hall be effected inm
accordance with the Railway's direetives.

2.2.2.2 = Hydrogen content

Hoif 10 H, < 15 em?/100 gr. under mercury

LH if H2 % 10 em?*/ 100 gr, under mercury

2,.2.3 =~ Mechanical characteristies

2.2,3,1 = On deposited metal
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-9 - B9 7 =1
0 R
Yensile Yield Elongation
Class of steel strength strength at failure
Rm (N/mm2) { Re (N/mm*} A (%)
Fe 360 to Fe 430 430/550 = 355 > 24
Fe 510 and assimilated| 510/650 2 380 212

Impact=strengths The test temperatures are:

First impact-strength digit

Test temperature (°C)

A bs = O

20

20
30
40

Thé mean value {for 3 tests) .
respect of this first impact-strength digit shall be greater
than 28 J, no value being less than 20 J.

of the fracture energy in

Second impact-strength didit

Test temperature {°C)

B Ll .

20

20
30
50

© The mean value (for 3 tests) of the fracture e¢nergy in
Chespect of this second impact-strength digit shall be greater
Cihan 47 J, no value being less than 32 4.

sjuawl
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2.2.3.2 - On welded joints

The tensile strength shall ke greater than the
minimum tensile-strength value of the base metal.

- MNotched bar impact-strength: see 2.2.3.1 above

- Bend test: Bending through 180° round a radiused former with
2 thickness equal to twice the thickness of the plate for
steels in grades Fe 360 to Fe 430, and to three times the
thickness of the plate for grade Fa 510 steels shall not
cause cracking. 5mall superficial cracks which do nrot extend
in depth during bending shall not be considered as a defect.
Discovery of larger cracks when taking delivery shall tead
to a further check invelving an extra bend test as well as a
tensile test as per Appendix 2,

3 - MANUFACTURE

The method of manufacture of the electrodes shall be left to
the manufactirer's discretion.

The menufacturer shall state the main c¢haracteristics of the
eleactrades and, at the Railway's request, the nature of the
manufacturing process.

The marufacturer shall not change the mapufacturing method
vithout first warning the Railway,

& = INSPECTION

4,1 - Inspection of electrodes

The manufacturer shall ensure continuous quality control
of hiszs produckts. He sghall thave available the requisits
instal lations and equipment for this purpose,
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=11 - Bt =

Before submission, each batch of electrodes shall be
subjected, wunder the supplier's responsibility, to ‘the
depnsited-metal and welded joint tests.

The repretentative of +the Railway shall check the
inspection carried out by the manufacturer. He is authorised to
take test samples for this purpose.

4.1.1 - Submission

4%.1.1.7 - Condition of the electrodes on submission

The electrodes shall be offered ready for delivery.

i _1.1,2 - Batching of the supplies for inspection

The electrodes shal) be presented grouped into
batchesy; each batch shall contain only electrodes of the same
classification, with the same type of coating and the same
nominal diameter,

The siza of the batch and batching pér Toad shall be
specified in the order or its appended documents.

4,1.1.3 = Advice of submission

The date of submission shall be advised to the rep-
resentative of thé Railway in writing.

This advice shell indicate the quantity of slectrodes
shmitted in each batch, as well as the references of the order
y which they are covered. At the time of submissien, 2
ertificate showing that the provisions in this specification
ave besn complied with, shall be handed to the representative
f the Railway.

e
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§.1.2 - Type and number of checks and tests

The. electrodes shall be

tests and checks.

.1,

2.1 - Acceptance

subjected to the

following

Type of checks and tests

Number of checks: or tests

electrodes
2.5 mn
in diameter

éleckrodes
> 2.5 mm
in diameter

Checks on electrodes

- Physical characteristics

- Ceometricdl characteristics
= Fusion test

Tests on deposited metal

- Chemical analysis {1}

- Vérification of hydrogen
cantent or equivalent
verification (1}

- Tensile test

- Impact-strength test
{¥-notch)

Tests en welded joints

- Radiographic examination (1)

=~ Tengile test

- Impact-strength test
(V-nateh)

-~ Bend test

- Hot-cracking test (1)

Recovery and deposition
coeffigient (2)

=

2(3)

—

-t =3

b

To be specified in the erder or its appended documents.
Per diameter of electrodes with recovery > 105% to be
tested. To be specified in the order or its appended

documents,

Only in the case of electrodes 2.5 mm in diameter.

L .
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