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Foreword

The need to implement 130 2560 ‘Covered electrodes for

manual arc welding of mild steel and [ow alloy steel — Code
of.symbols for identification” which the United Klngdom
has supported, has resulted in the decision to prepare this
standard, which effectively combines in revised form what -
was previously covered by the separate standards BS 639
‘Covered electrodes for the manual metal-arc welding of
mild steel and medium-tensile steel’ and 8S 1719 ‘Classifi-
cation, coding and marking of covered electrodes for
‘metal-arc welding’ Part 1: ‘Classification and coding’. It is
considered that a composite standard is logical in view of
‘the principles of the classification system given in 1SO 2560
and also because there will be alignment with the companion
British Standards for covered electrodes which contain both
classification and specification requirements. The number
-BS 639 has been retained for this standard and BS 1718
Part 1 has been withdrawn.

The amalgamation of the two standards means that
electrodes will now be designated by their particular
classification, instead of complying with the relevant
section and grade number in BS 639. In order to meet .
. particular application requirements however, it has bﬂen
found necessary to retain some of the previous BS 639

' Tables

. Designation for tensile strength and yield stress
. First digit for elongation and impact strength -
. "Second digit for elongation and impact strength
. Welding current and voltage condltlons G
. Lengths of electrodes '
. Welding procedures for preparatlon of bend

test pieces..

Figures
1. Test piece assembly for hydrogen sampling of
weld deposits '
2. Example of diffusible hydrogen collectlng
apparatus - g
. Method of preparation of all-weld test plece
. All-weld tensile test specimen .
. Method of making transverse bend test piece and
cutting of specimens
.- Groove in preparation for deposmon of sealing
run
. Transverse bend test on butt weld specimen

reqmrements and to extend the cla55|f|cat|on system of

1SO 2560 by:

{a) associating a minimum yield stress value with the
figure for tensile strength;

{b} the introduction of a further digit in respect of
higher values of impact strength and different elongation
values. v

The opportunity has also been taken of including the draft
ISO method for the determination of the diffusible
hydrogen content in deposited weld metal, which has
resulted in a change in the level below which the appropriate
suffix is used in the classification. Requirements for deep
penetration electrodes have been omitted since that type

of electrode is now little used and is no longer recognized

in 1SO documents.

The selection of electrodes should be made on the basis of
the particular application and the user should consult the
electrode manufacturer or other appropriate authoritative
sources for guidance. Electrodes bearing identical codings
may be axpected to have generally similar characteristics
and properties, even if made by different manufacturers,
but same differences may exist between such electrodes.
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British Standard Specification

Covered electrodes for the manual metal-arc
welding of carbon and carbon manganese steels

1. Scope Table 1. Designation for tensile strength and

This British Standard specifies requirements for covered yield stress

electrodes depositing weld metal having a tensile strength ‘Electrade Torsile Minimum-yield
of not more than 650 N/mm?* for the manual metal-arc.  designation | strength stress '
welding of carbon and carbon manganese steels. .

3 N/mm? N:"m‘n'l2
2. References , - {= MPa) (= MPa}

The titles of the British Standards referred to in this EA43 g 430 — 550 330
standard are listed on the inside back cover. E 51 ‘510 — 6§50 360

3. Information to be supplied by the purchaser Table 2. Flrst digit for elongation and impact
When ordering electrodes that comply with the require- strength
ments of this standard, purchasers should state: - - - -
. irst ini t
{a} the British Standard number, BS 639; di';ist el::;::'i:‘n in::;z:r:a:‘ur: o‘;r28 J
(b} the electrode classification (see clause 4) at least the E43] E 51 {see 8.3.1) :
compulsory part;
(c} whether certificates or additional tests are reqmred . % |% °c .
for each batch of electrodes supplied (see clause 9); : Not specified Not specme "
{d) whether a test certificate for the most recent ‘ 20 (18 +20
periodic check tests or. for the initial tests is required 29 |18 0
(see clause 14). : 24 |20 -20
' : 24 |20 -3
4. Classification 21 |20 _43
4.1 General. The classification of an electrode shall be

indicated by the following codirg, in the urder stated. Table 3. Secon d digit for elongatlon and impact
{a) Compulsory part: strength -

(1) the letter E for a covered electrode for manual P pePrs— e ————
eta-are w‘-zu:jm?' PR : digit elongation Impact vatua Temperature
{2} a two-digit figure indicating the tensile strength £a3 53 £ 43 o1 !
and yield stress of the weld metal as given in table 1; =
{(3) a two-digit figure indicating the elongation and % % J o J. o
impact strength values of the weld metal as gwen in Not specified* Not specified*
table 2 and table 3; 22 22 47 - | 47
{4) a letter or letters indicating the type of covering. gg gg 2; 2;

(b) Optional part: . Not © |18 Not  |41%
{5} a three-digit figure for the nominal electrode relevantt relevantt]
efficiency (when appropriate); There are no electrodes designated by
(6) a figure indicating the welding posmons in which this digit T
the electrode can be used; Not 18 Not 47
(7) a figure indicating the welding current and relevantt relevantt
voltage conditions recommended; . ' ’
(8} the fetter (H} for a hydragen controlled electrode 'Not specified’ means that no particular elongation or impact
{when appropriate). pr::fce_rti\‘zts are required or that the requirements of table 2 are

. - surncient,
Examples of these c!assmca_tuons are given in 4.8. 1t Thareis no E 43 equivalent to an E 51 electrode that could be
4.2 Mechanical properties. That part of the classification designated by the second digit "4’ or ‘6".
which relates to mechanical properties from all-weld tests 1 No one impact value shall be less than 20 J,
shall be allocated appropriately from tables 1, 2 and 3, )
depending on the particular combination of results obtained
~ from relevant tests carried out in accordance with the
““reqmrements of clause 8.

—\- -
* 1 N/mm? =1 MPa
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4, 3 Covering. The type of covermg shall be mdlcated by
the appropriate letter or letters as follows. -

A — acid (iron oxide) ‘

AR acid {rutile)

basic

cellulosic

oxidizing

R — rutile {(medium coated)

RR — rutile {heavy coated)

S — other types

The characteristics of each of the types of covering are
described in appendix A.

Electrodes with coverings contalning iron powder ar ather
materials which would not affect the characteristics of the
particular type of covering shall be classified by the letter
or letters for that type of covering and not by the letter S,

4.4 Efficiency. The nominal electrode efficiency, which is
the ratioc of the mass of weld metal deposited under .
standard conditions to the mass of nominal diameter core
wire consumed for a given electrode, shall be determined in
accordance with the method given in appendix B.-

The value obtained by that method shall e rounded-off to
the nearest multiple of 10, with values ending in 5 being
rounded-off to the higher multiple of 10. "

The rounded efficiency figure shall be included in the
classification only if it is equal to or greater than 110.
4.5 Welding position. {For definitions see BS 499: Part 1.)
The welding position or positions in which the electrode
can be used, as recommended by the manufacturer, shall be
indicated by the appropriate figure as follows.
1 -- all positions
all positions except vertical-down
flat and, for fillet welds, horizontal-vertical
flat
flat, vertical-down and, for fillet welds, horlzontal-
vertical
9 any position or combination of positions not -
classified above

4.6 Welding current and voltage conditions. The welding
current and open circuit voltage conditions at which the
electrode can be operated as recommended by the manu:,
factuter, shall be indicated by the approprlate figure as
given in table 4,

The open circuit voltages given in table 4 apply to eléctrodesr
of at least 2.5 mm diameter; higher voltages may be necessary
for smaller sizes.

r

Table 4. Welding current and voitage cgnditions

Alternating current
Minimum open-circuit
voltage

Code Direct currant
Recommended
electrode

polarity

I

v -
Not suitable for use
on a.c.

50
50
50

70
70
70
g0
a0
90

L H i I
Polarity as recommended
‘by manufacturer &

+or —

DWW~ WA= O

4.7 . Hydrogen controlled electrodes. The letter (H) shall be
included in the classification for those electrodes which
deposit not more than 15 ml of diffusible hydrogen per
100 g of deposited weld metal determined in accordance
with the method given in appendix C, when stored in
accordance with the manufacturer's recommendations.

The manufacturer shall give on the packet and in his
literature the recommended drying conditions for achieving
hydrogen levels within the following ranges, as appropriate.

per 100 g of
deposited weld
metal.

over 10 ml, up to and including 15 ml
over 5mi, up to and including 10 ml ;
up to and including 5 ml,

NOTE 1. The drying conditions given in appendix C are 1o ensure
that all hydrogen controlled electrodes are assessed in the same way
for ciassification purposes. In practice, the appropriate hydrogen
level will depend on the particular application and, to ensure that
this is'achieved, the relevant drying conditions recommended by
the electrode manufacturer should be followed.

NOTE 2. Electrodes which give mare than 15 ml ol diffusible
hydrogen per 100 g of deposited weld metal are not defined as
hydrogen cantrolled electrodes. .
NOTE 3. The test method given in appendix C follows the
improved procedure given in tSO/DIS 3690 and is dasigned 10
eliminate losses in measured hydrogen which would oceur with

the method previously recommended. A level of 15 ml per 100 g
of deposited weld metal will be abtained from weld depasits which
previously gave 10 mil pe‘r,l1 00 g when tested by the older method.
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48 Examplgs. ‘The foltowing exarhples illustrate the way in which the coding is e?bressqd and{fthé useof the q'omplete
classification or only the compulsory part. - ‘ : S

Example (a). (':.‘-overed electrode for manual metal-arc welding Jhaving a rutile coveg‘ing,of medium thickﬁéss and depqsiting
weld metal with' the following minimum mechanical properties.” . e ST )

-Tensile strength® 500 N/mm?* : :

Elongation: 23 % ‘

Impact strength: 71.J at+20 °C, 37 J at 0°C, 20 J at —20°C. , e .

It may be used for welding in all positions. It welds satisfactorily on alternating current with a minimum‘dpeh-cirpuft
voltage of 50 V and on direct current with positive polarity, : ' T

The complete classification for the electrode would therefore be{_E,43 21R 13
and the compulsary part would be E 43 21R. 1

Covered electrode for manual
=metal-arc welding

Tensile strength
Elongation and impact strength

Covering
Welding positions
Current and voitage

Example (b). An eleéfrodé for manual metal-arc welding having a basic covering, with a high gffigieﬁc\), and degﬁsiting
weld metal containing 8 ml of diffusible hydrogen per } Clgel teposited weld metal with the following minimum'
mechanical properties. ¢ . ST s

Yield stress: 380 N/mm? | ’ 2 ‘ S v

Tensile strength: 560 N/mm?2

Elongation: 22 %

Impact strength: 47 J at —-20°C: . . ' 2

Nominal efficiency: 158 % =

It may be used for welding in all pcis;itions except veftical-down, direct current only.

The complete classification for the efectrode would therefore be E 51 33B 160 20 (H)
and the compulsory part would be E 51-338B. - 1 ‘

Covered electrode for manual : ‘
metal-aic welding N

Tensile strength and yield stress
Elongation and impact strength

Covering
Efficiency
Welding positions
Current and voltage
Hydrogen controlled
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