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1 - PURPOSE

1,1 - This specification covers the acceptance of combinations
of wire electrodes and flux for automatic submerged arc welding
of «carbon, carbon-manganese and low alloy steels used for the
manufacture and repair of relling stock.

1t lays down the wminimom conditions required, for
acceptance purposes and for checking that the supplied items
comply with the approved quality levels.
1.7 = Classification

The wire electrodes and the flux shall be defined in the

ordér or its appended documents by the systems of symbols laid
down in UIC Leaflet 897-5.

2 - CHARACTERISTICS

2.1 - Wire electrodes and flux

2.1,1 = Physical characteristics

2.1 1.1 - Wire electrodes

The wire electrade shall be of uniform guality, with
ro trace of segregation or ‘oxides, flaws or other
irreqularities,

The surface of the wire electrode shall be completely
clean, free from oil, grease, paint, etc.

The covering shall be uniform in thickness with no
surface cracks or scaling.

The wire electrode szhall have no deféct making 1t
diffieult to upreel,

2,1,1.2 = Flux

The flux shall be granalated and flow easily in the
feed tubes, valves .and hoses of welding eguipment in normal
uses

it shall be absolutely dry and contain no foreign
bodies, :

Under normal corditions of veltage and current, there
must be no difficulty ih striking and re-striking an arc, ner
any chance of accidental extinction of the arc.

The s1ag must be easily remdvable when cold by means
of a hand tool,

2.1.2 ~ Chemical composition

The chemical compositien of the wire electrode shall
conform with that Taid down in the order or 7its appended
documents; 1f no indication is given on these documents the
chemical composftior shall comply with that g¢iven in UIC
Leaflet BY97-5,

2.1.% = Ceometrical e¢haracteristics

2.1.3,1 - Wire electrode

The tolerances allowed on the nominal diameter of the
wiré electrode shall conform to those Taid down in the order or
ity appended documents; if no indicatien is given on these
docunients, the following tolerances shall be complied viith:

Nominal diameter Talerance
{mm) ( men)
d
d€£1.6 + 0.01
- 0,04
1.6« d & 3.2 + 0.01
- .05
3,24 d + 0.M
= 0,06




The wire £lectrode shall be coiled in one continucus
length obtaired from the same cast orf Trom the same ingot, with
ne bends, corrugations or folds. The wire shall be wourd so
that. the doils ‘can unwind without GbGecoming entangled or
itrossing each other.

The terminal end of the wire electrode shell ke
firmly and clearly fixed.

2.1.23,2 = Flax

The grain size shall confarm to that Tafd down in the
grder or its appended documents.,

'f no indication i1s giver on these documents, fthe
grain size shall be that zhown in document |15-1!W-545-78,

2.4 = Marking

Cach package must carry a4 label with the following
irTormation:

- name of the maruficturer,

- bateh number

= symbols for the product in accordance with WIC Leaflet £57-5,
- diagmeter of the wire electrode (in -mm),

- net weight of the wire electrode or flux, excluding packaging,
- fybé arid minimum and maximom values of current to be used,

- special provisions for storage and use.

The date ¢f rerufacture or & codé enabting thiy date to

be determined, shall be indicated 7f required in the order ar
its appended documents,

2.7 - Weld deposit and welded joint

2.2,1 = Limits for permissible defécts

During ‘gcceptance and quality control testing ng defect
in & test weld, due specifically to the electrode wire and flux
eonbination, shall be accepted.
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The Yimits for permissible: defects are those in classes
E1§ and A1 in UIC Leaflet B97-12, Appendices 2 and 3.

2.2.2 = Mechanical properties
2.2.2.4, = Weld deposit {values recorded on test pieces covered

by Appendix 1 to this specification)

The tersile test values must satisfy the values
shown in UIC Leafiet 897-3,

Neotehed bar impact strength: the tést temperatvres
are:

First symbol for Test
notched bar impact strength temperature
(=)

-

+ 20
0
20
30
- 40

]

F Wk =~ O
i

The average value (over 3 tesis)} of the absorbed
enerqy for this first symbol for notched bar impact strength
shall be greatér than or equal to Z8 J, no value being less
than 20 J.

Second symbol for Tezt
notched bar impact strength tem?gr§ture
o

+ 20

0
- 20
- 30
“ 40

W R - D

The average value [(over 3 tests) of the ahsorbed
energy relative to this cecond symbol for notched bar impact
strength shall be greater than or equal to 47 J, no value being
less than 32 J.




7,2,2.7 - Welded Joint (valuew recorded on test pieces covered
by Appendix ? t¢ this specification)

The tensile =trength shell be greater fthan the
minimum- value of the tensile strergth of the parent metal.

Notched bar impact strengthi see § 7.2.32.7 above.

Berding: bending through 180° in both directidng Gver
& former ¢f a width egual *o twice the thickness of the plate
fer steels in grades Fe 360 t¢ Fe 430, and equal to three times
the thickness of the plate for Fe 510 gradé and low alloy
steels must not reveal any cracking. Smell superficial cracks
which de not ingrease in depth when the bending cperation is
continued shall not be regarded as defects,

The presence of larger cracks in tests performeec on
receipt of materials shall give rise to further examination
including a final bend test.

3 = MANUFACTURE

The method of manufacture and preparation of the products
is left to the discrétion of the manufacturer.

At the reguest of the purchasing Railway, the marufacturer
skall give details of the production methed of the flux
together with details «of the main characteristics of the
granulated fiux,

The manufacturer shall not modify the manufacturing
conditions without advising the purchasing Railway.

& - INSPECTION

4,1 - General

The manufacturer shall provide a continuous product
quality control. He shall have the necessary installaticns and
apparatus. for this purpose,
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Befgre §ubmissiﬂn, each batch of the wire eleetrode anc
flux combinatien stall be subiected te the specified tests at
the responsibiTity ef supplier,

The representative of the purchasipg Railway shall check

the ipspection carried out by thé manufacturer. Me s
grthorised; to this end, to select test pieces.

bi2 - Submission for appreval

4,2.1 « Cendition e submissien

The wire electrode and the Flux shall be submitted
ready for delfvery.

4.2,2 - Batching for Tnapection

The wire electrode and the: flux =Hall beé submitted
grouped intd hatches, .each hatch centaining omly products Trom
the same procuction bateh, of the Samé nomina! diameter ard in
the xtarme grade. The size of the batch shall Le laid down in the
order or its appended decuments,

b 2.3 - Advice of submissien

The_ date of submission shall be adviged *to¢ 1he
representative of the purchasing Raitway in writing:

The above advice skall indicate the guantity of wire
elec' rode and’ flux submitted in each batch, together with the
relevant order details, On submissiorn, a certificste stating
that the provisfons of this specification have been conplied
with +hd7l be handed to fhe répresentative of the purchasing
Railway.,

4.3 ~ Iepspection and festing

The wiré electrode and flux skall be subjécted to the
fallowing ‘rspection and testing:
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4,3.17 - For @pproval
Type of Number of
inspections or tests required jnspections or tests

A = Inspection and testing of wire

electrodes and flux

- chemical composition (1) 1

~ gegmetrical characteristies 1

- physical characteristics 1
B = Deposition test 1

¢ - Tests on weld depasit (Appendix 1)

- X=ragy test (1) 1
- Tensile test 1
- Notched bar impact test 6

0 - Tests on welded joint (Appendix 2}

- ¥-ray test

- Tensile test

Notched bar impact test
Bend test

Macrographic test

'

DY BRI — =3

(1) To be .lafd down in the order or its appended documents.
Other non-~destructive inspection methods may be applied
{ultrasonic, ete,}). The tests are to be carried out
aceording {e a written- procedure, appropriate te the type
of welded joint to be tested and approved by the Railway.
The acceptance Timits are to be specified in detafl.

¥,3,2 - On receipt

The type and number of tests or inspections shall be
the same as those for approval purposes, The purchasing Railway
shall Tay dows the nature and number of inspections and taests
required:

4,4 - Selection and preparation of the samples and test pieces

4,4.1 - Sampling

The representative of the purchasing Railway shall select

T~

at random, from each batch submitted, the welding products for
testing and shall mark the closed and sealed packages
accordingly.

4.4,2 - Welding of samples

b.4.2.1 - Ceneral

The welded test pieces shall be produced by automatic
welding using the selected products.

In dccordance with 150/R 630, the steel used shali
be:

- Fe 260 to Fe 430 steel -grades for combinations of wire
electrodes and flux for which the tensile strength is between
430 and. 510 N/mm?; these grades of steel shall be at: least of
quality B;

< Fe 510 grade or low alloy for combinations of wire electrodes
and flux for which the tensile strength is between 510 and
610 N/mm% or 570 and 710 N/mmi?; these grades of stsel shall
be at least of quelity Cj

= low alloy .steel grades for combinations of wire alectrodes
and flux for which the teénsile strength is > 650 N/mm?; these
grades of steel shall be at Teast of quality C,

The dimensions ¢f the samples shall conform to those
laie down in Appendices 1 and 2.

The welding shall be carried oUt in accordance with
the relevant code of practice, The direction of weldirng shati
be reverseg for each run.

It is recommended that thé welds begin and terminate
on -separate run-on run-off plates attached to the main test
plates,

The welding paramsters {current and speed of welding)
shall be Kept within the lVimits recomménded by the
manufacturer.

Between each run, the weld shall be allowed teo cool
in still air to a temperature of I30°C at the surface at
mid=-Tength of the sample and at 30 mm fron the edges of the
weld.

No repair 1s alTowed.
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4.4.2.2 - Nature of the samples and test pleces

The samples shall comform with Appendices 1 and 2.
They =shall be welded for the approval tests with a wire
electrode of 4 .mm diameter of the same grade and the flux of
the same manufacturer as the wire eleéctrode: and the flux to be
tested.

4.4.3 -~ Preparation of the test pleces

4,.4,3.1 -~ X-ray examination

The X-ray examinatien shall be carried out on the

welded samples before sectioning takes place.

4,4,3,2 ~ General

Excess weld metal shall be dressed flush.

The cutting and final maehicing ef the test pieces
shall be carried out cold and with due precautions to ensure

thaet no .appreciable heating of the metal takes place.

The edges shall be dressed with & file or other
suitable hand toel.,

The samples and fest pieces shall not underge any
heat treatment or mechanical working €17,
H.4.3.3 - Tensile, impact and bend tests

The wvarious test pieces shall be selected as
indicated in:
= Appendix 1 to this specification in the case of tests on wald
deposits,

- Appendix ? to this specification in the cese of tests on
welded joints.

{1) However, to accelsrate the diffusfon of hydrogen, ‘the
tensile test piece for the weld deposit test mayv, withk the
agreement of the purchasing. Railway, be heated to a
temperature of 250°C hefore the test for a period of at
least & hours, but not exceeding Y6 hours.

[+ -]
oW
o~

4,4.3:4 = Macrographic examination

The macregraphic examinatidn shall be carried out on
sections of the cut-c¥f ends.

4,5 = Inspection and testing

4,5.1 - Dimengional inspection

4,.5,1.% =~ Wire electrode

The dianeter shall be ipspected over a length of 1 metre,

4,5.1.7 = Grarulated flux

The purchasziny Hailwey nay provide for an inspecticn
of thke grain sive of the flux Tn the order or itz appended
documents;

4.5.7 ~ Depesition test
The deposition tesl shall be carried cut at the same time as

the welding of the samplés for tests omn the weld deposit nr on
the welded joints,

4.5.2 = ¥X~ray examingtion

The X-ray examinaticn thail be carried out on the welded
Jeintis; the ordér or fts appended documents shall specify the
image quelity indicator for appraising the radiographic
sengitivity,

The presenrce of at least cone image quality. indicator
{(1.G. 1) 4= obligatory.

The parts subjecled to X-ray shall be cleatly identified on
the print.

4.,5.4 =~ Tensile test

The tensile test shall bLe carrfed out in accordance with the
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provisions of I150/R B2, The test piece used shall be ''the
proportional test piece” for which the ratic between the
original gauge length (L.} and the original cross-sectional
area of the gauge length (So) is:

L0 = 5.65 ISD, the transverse dimensions of the gauge Tength
being as follows:

4,5,4,1 = for the test on weld deposit:

diameter: 10 mm.

4,5.4,2 - for the test on a welded joint:

ttose given in Appendix 2 to this specification.

4.5.5 - Hotched bar impact test

The notched bar impact test piece and Tts testing. shall
te in -accerdance with the provisions of Regomnendation
150/R 148,

4,56 - Bend test

The bLend test shall bée carried cut in accordance with
the provisions of recommendation 150/R 85,

The dimensions of the test pieces shall be those given
in Appendiz 2 to this specification.

L I, Y~ Macragraphic examination

The order anrd its appended documents shall specify the
quality of finish; the reagent Used shall have the folionming
composition:

- 3 g ammosium cupris chlarice: Co (NH; ) Cl# 2 H

i1y o

Z
- 25 co distilled water;

5¢ e Hydrochloric scid (1.719),

15 g Ferric chloride.

=Y}
o~

4.6 - Results of tests

A1) unsatisfactery results shall cause rejection of the
materials.

Where the results of visual examination, X-ray examin=-
ation or macrographic examipation are unsatisfactery, the
sample shall be rejected,

A new sample shall only be welded with the prior
agreement of the representative of the purchasing Railway.

5 = DELIVERY

5,1 - Pregaratiun

The wire electrode may be supplied on 3 reely bobbin or

drum,

The dimensiens, and the tolerances allowed eon the
dimensions of the reéls, bobbins and drums shall conform with
those laid down in the order or its appended documents. If no
indication is given in these documents,; the applicable
dimensions shall bie those laid down in document 11S-T1W-385-71.

5,2 = Protection

The packaging of the wire electrode and the flux must
atford protection during transpert or storage, against any
ganmge, particularly that caused by dampness.
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APPLLCAT KON

Effective from 1 January 1947,

A1l Railwaws in the Union.

RECORD REFERENCES

Heading under which the guestion has been dealt with:

- Questien S/SA/FLC - Approval cof revised leaflet BS7-4
"Tachnical &pecificdtion for the acceptance end supply of
combinations of wiré electrodes and flux for automatic
submérged ort weluing of carban, carbon-manganese and Tove-81Toy
steels!.

{Traction ana Relling frock Cemmittes, Paris, .Jure 1966)




