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INTERNATIONAL STANDARD

1SO 1071-1983 (E)

Covered electrodes for manual arc welding of cast iron —

Symbolization

1 Scope and field of application

This Interngtional Standard defines a symbolization for covered
electrodes [suitable for the manual welding of cast iron, and
fixes the specifications with which they shall comply on the
basis of the chemical composition of the electrode core wire or
of the weld metal.

NOTES

1 For each|chemical composition symbol, additional information and
examples of|the application of the electrode are given in the annex.

2 If a user|requires special properties, consultation with the manu-
facturer for further information is advised.

2 Reference

1SO 6847, Manual metal arc deposition of a weld metal padfor
chemical ahalysis. 1)

3 Coding

The method of symbolization used in this-International Stan-
dard consigts of symbols for the following elements :

a) general symbol (see 3.1).:\the letter E;
b) symbol for the chemical composition of the electrode

core wife or weld metal (see 3.2) : a group of letters and
possibly a number;

c) symbolcharacterizing the type of coating (see 3.3) :
one orn{wo letters;

3.2 Symbol for chemical compositipn

Table 1 gives some symbols according to types of alloys.

Table 1 — Symbols for some allgy types

Symbol Type of allpy
FeC-1 Grey cast iron
FeC-2 Grey cast iron, with steel ¢ore
Fe Steel
NiFe Nickel-iron
NiCusl .
NiCu-2 Nickel-copper
Ni Nickel
CuAl Copper-aluminium
CuSn-1 Copper-tin
CuSn-2 PP
4 Other

Table 2 gives the chemical composition of the [core wire or weld
metal, enabling the content of each of the various constituents

to be determined.

For each case, the symbols represent the
sition of the electrode core wire or weld
chemical symbols of the main constituents
symbolization.

Where there is a number separated by a dash
symbols, this indicates that more than one
sition is possible for an electrode with the
stituents.

d) symbol relating to conditions of use :
— welding positions (see 3.4) : a number,

— power supply (see 3.5) : a number.

3.1 General symbol
The letter E at the head of the symbol code is intended to

distinguish a covered electrode for arc welding from any other
filler product. :

1) At present at the stage of draft.

33

SWiibﬁlg for types of coating

themical compo-
metal, taking the
as the means of

hemical compo-

¥om the chemical
same main con-

The type of coating is indicated by the following letters :

— B = basic;

— G = graphite;

— BG = basic with graphite;
- = organic salt;

— V= other types.
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Table 2 — Various symbols for chemical composition

ISO Symbol

FeC-1

FeC-2; Fe

NiFe

NiCu-1

NiCu-2 Ni CuAl CuSn-1 CuSn-2

[
Si
Mn
P
S
Fe
Mo
Ni2)
Cud
Zn
Sn
Al
Pb
Total of other
elements

C

Si
Mn
P

S

Fe
Mo
Ni
Cud

Composition of core wire, %"

3,25 to 3,50
2,75 to 3,00
0,60 to 0,75
0,50 to 0,75
0,10
remainder
trace

0,15
0,03
0,30 to 0,60
0,04
0,04
remainder

0,10 4) 4
- 4 4)

- 0,10 to 0,35| 0,05 to 0,35

15 ) )

= 4} 4)

trace

remainder remainder remainder
0,02 4) 4)
- 4,0.t0'6,0 7,0t09,0
9,0to 11,0 0,014 0,014
0,02 0,024 0,024
0,50

0,50 0,50

Composition of weld metal, %"

2,00
4,00
1,00

0,03
remainder

45,0 to 60,0
2,50

0,35 t0 0,55
0,75
2,25

0,025
301t06,0

50,0 to 60,0
35,0 to 45,0

Zn - -
Sn - -
Al - -
Pb - -
Total of other

elements 1,00 1,00

0,35 to 0,55
0,75
2,25

2,00
4,00
1,00

0,025
8,00

0,025
3,0t0 6,0

60,0 to 70,0 85 min.
25,0°t0'35,0 2,50

1,00

1) Unless othenwise stated, single values represent maximum percentages.

2) Nickel plus ircidental cobalt.
3) Copper.plus|incidental silver.

4) Total of oth¢r elements including those marked footnote 4, shall not exceed the specified value.

The meanings pf these symbols are as-follows :

3.3.1 Type B (basic)

considerable qlantities of-calcium carbonate and other basic
carbonates, together with. fluorspar and other fluorides, so that
they are basic from ametallurgical point of view.

Electrodes of tI‘e basic type usually have a covering containing

Only an amount(of,dense slag is produced, which is often of

<20 %
<20%

— alkaline earth carbonates :
— ferro-alloys :

With a few exceptions, electrodes of this type cah be used for
welding in all positions. They have the advantage, |especially for
iron-based alloys and for welding at high working tempera-
tures, of containing a relatively low amount of glag, which is
easily removed at high temperatures.

They c or negative

typical aspect.-This—stag—comes—away easity and;,—as-itrises

quickly to the surface, there is no risk of inclusion with this type
of electrode.

These electrodes have a moderately penetrating arc which is
suitable for welding in all positions. Direct current and positive
polarity are generally preferred, but there are some electrodes
of this type which can be used with alternating current if a fairly
high no-load voltage is available.

3.3.2 Type G (graphite)

The coating elements and their proportions are indicated below :

— graphite : > 20 %
— ironore: 10t0 30 %
— CaF2: <7%

polarity) or with alternating current.

3.3.3 Type BG (basic with graphite}

The coating elements and their proportions are indicated below :

— alkaline earth carbonates : > 40 %
— graphite : 7t020 %
— CaF2: 7t030 %
— ironore : <10%
— ferro-alloys : <15%

Direct current (positive or negative polarity) or alternating cur-
rent may be used. The electrodes are suitable for welding in all
positions. The welding properties depend, to a certain extent,
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on the choice of current and polarity. It is therefore important
that the recommendations of electrode manufacturers be taken
into account.

3.3.4 Type S (organic salt)

The coating elements and their proportions are indicated below :

1ISO 1071-1983 (E)

3.5 Symbols for welding currents

The symbols used to denote welding current indicate the power
supply required to obtain operating conditions free from such
occurrences as instability or interruption of the arc.

The no-load voltage necessary for striking the arc varies ac-
cording to the diameter of the electrode. A reference diameter

— sodium components : > 40 % should therefore be given for symbolization.

— cellulose : 10t0 20 %

— other slag-forming components : <20% Table 4 applies to electrodes of diameter equal to or greater
— ferrofalloys : <20% than 2,5 mm. The frequency of the alterndting current is

Direct currenjt (with positive or negative polarity) or alternating
current may pe used. These electrodes are suitable for welding
in all positions.

3.35 TypeV

The symbol Y covers all coatings not specified in 3.3.1 to 3.3.4.

3.4 Symbols for welding positions

The symbolg used to denote the basic welding positions for
which an elgctrode is suitable are given in table 3.

Table 3 — Welding positions

assumed to be 50 or 60 Hz. The no-load veltage required when
the electrodes are used with a direct-currept depends es-
sentially on the dynamic characteristics of the [welding plant.

4 Example of symbolization applitation

As an example, take-an electrode for manual|arc welding of
cast iron with the following characteristics :

— chemical composition of weld metal : Njckel 55 %, iron
42 %;

= coating with high contents of graphite, arc stabilizing
elements and flux;

. — welding in a flat position only (butt and fillet welds);

Symbol Basic welding position
1 all — for direct current a positive electrode is preferred; for
2 all, except vertical downwards welding with an alternating current, the no-load voltage will
3 flat (butt and fillet welds) and horizontal\vertical be at least 75 V.
(fillet weld)
4 flat (butt and fillet) This electrode will be symbolized as follows :
5 as for 3, and recommended for.vertical down-
wards ISO 1071 ENiFeG49
Table 4 — Welding currents
Direct current : Alternating current :
Symbol ! rent ;. minimum no-load voltage
recommended polarity2 v

on +

1 + or — 50

2 - 50

3 - 50

4 + or — 70

5 — 70

6 + 70

7 + or — 90

8 - 90

9 + 90

1) Symbol reserved for electrodes used exclusively with direct current.

2) Positive polarity : +
Negative polarity : —
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Annex

Descriptions and examples of use of electrodes

A.1 FeC-1 — Cast iron core wire

This electrode has a cast iron core wire to which a heavy cover-
ing is applied in order to make it suitable for metal arc welding.
The weld metaj- i i i i

Example of use : Due to the unfavourable mechanical proper-
ties of the weld metal, the use of these electrodes is largely
confined to the repair of small pits and cracks with some
application in the repair of castings that require no machining.

over it. The [slag can be easily removed. The weld is
machinable, with a hardness of about 170 to 220 Brinell.
Castings to be welded should first be grooved to an angle of 60
to 90°. The V-pgroove should have a root face to prevent dif-
ficulties with alignment and melting through.

Preheating is recommended within the range 250 to 760 °C,
depending on the size of the workpiece and the machinability
desired. SubseLuent runs should be welded without delay to
prevent cooling.

Example of use : Manufacture and repair of pieces of grey cast
iron.

A.2 FeC-2| — Steel core wire

This electrode
becomes alloy:
general the ca
silicon content|
trode, so that
with a structur

has a steel core wire, but the weld deposit
d with carbon and silicon from the covering. In
bon content of the deposit is lower and the
higher than for the deposit of an FeC-1 elec-
the weld metal has a high tendency tg solidify
b similar to that of grey cast iron. It isimportant

to follow the manufacturer’s instructions as there\is an upper
limit for the si]‘idiﬁcation rate which should not\be exceeded.
The molten metal is less fluid and the strength of the weld
metal is higher[than with an FeC-1 electrode. The problems of
weld stresses gnd their control are the-same as for other cast
iron welding meethods. The weld déposit is machinable.

Example of usq : Manufacturé.and repair of grey iron castings.

A.3 Fe — [Steel core wire

A.4 Ni; NiFe; NiCu — Nickel base

Welds made with these electrodes gan, usually be machined.
The hardness of the weld metal depends to a greaf extent upon
the extent of dilution by the parent metal. A high level of dilu-
tion may give rise to a hardness of 350 Brinell. Moderately
heavy runs, where the dilution is reduced by using a low cur-
rent and directing the arc on the weld metal, or multiple layer
welds, may give a hardness within the range of 175 to
200 Brinell. These. electrodes have a soft staple arc with
globular metal/transfer. Penetration is low. The¢ weld metal
wets the castiron well, resulting in good metal ““Wash up”. The
liquid slag.is)fluid and small in amount.

The,solidified slag is generally easy to remove. Deposits from
NiFe and NiCu electrodes differ less in colour from) the cast iron
than do Ni deposits. The choice between these electrodes is to
be made on the basis of the colour of the de;fosit and the
mechanical properties.

Examples of use : Joining or repair of ordingry grey iron
castings in light and medium sizes, joining of cast jrons to other
ferrous and non-ferrous metals.

Welding of nodular graphite cast irons.

A.4.1 Ni electrodes

Satisfactory welds can be produced on light and| medium-size
castings and where the welding stresses set up gre not severe
or where the phosphorus content of the cast irpn is not too
high.

A.4.2 NiFe electrodes

This covered electrode for use in all positions closely resembles
electrodes of type 1SO 2560 E 5xxB1x. Weld deposits of this
electrode are not readily machinable. The formation of a hard
fusion zone and the possibility of cracking, due to the dif-
ference of shrinkage between steel and cast iron, makes it
generally advisable to employ studs which key the weld to the
parent metal below the fusion zone.

Preheating is employed where necessary to prevent excessive
stresses in other parts of the casting.

This electrode is generally used at low current intensities in
order to minimize the dilution effect and cracking of the parent
metal. Short runs and slight peening of the runs is rec-
ommended.

Castings containing higher than normal phosphorus (approxi-
mately 0,20 %) are more readily welded using these electrodes.
Due to the higher tensile strength and ductility of the nickel-
iron deposits, satisfactory welds can be made on heavy or
highly stressed sections. These same characteristics also
enable satisfactory welds to be made on high strength and
engineering grades of cast iron.

A.4.3 NiCu electrodes

These electrodes are used in many of the same applications as
Ni and NiFe electrodes. Advantages can be found in the colour
matching, a slightly lower heat input, and a lower sensitivity to
impurities in the cast iron. However, regarding ductility and
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