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1 CLASSIFICATION. Solid and emissive (see NOTE 2)
electrodes are classified on the basis of their chemical compo-
sition as manufactured and as the as welded mechanical
properties of deposited weld metal. Composite (see NOTE 2)
electrodes are classified on the basis of the shielding gas used,
their usability for either single or multiple pass applications,
and the chemical composition and as welded mechanical prop-
erties of deposited metal.

Typical designations are: E60S-6, E70T-3, E70U-1, E70S-G,
E70S-GM1, where —

E = FElectrode

60 and 70 = Required minimum as-welded tensile strength
in 1000 psi

S = Bare, solid type clectrode

T = Composite or powder cored type electrode

(i.e., a continuous tubular-type electrode with
a powdered flux in the tube).

U -
-1, -2 etc =

Emissive coated, solid type electrode

For solid and emissive (see NOTE 2)
electrodes, a particular classification based on
as-manufactured chemical composition. For
composite electrodes, a particular
classification based on deposited weld metal
chemical analysis, shielding gas used, and
usability of the electrode for single or
multiple pass applications.

Electrodes not included in other
classifications, not required to meet certain
tests and usually designed for a specific
application.

Electrodes for certain GM applications which
are not covered by the ASTM and the AWS
standards.

-GM1, =
-GM2, etc

NOTE 1: This writing is based on ASTM A559 and AWS
AS5.18, Appendix Al.

NOTE 2: While emissive electrodes and composite electrodes
are discussed herein, they are not covered in the GM specifica-
tions which follow this writing.

2 DESCRIPTION AND INTENDED USE.

2.1 Solid Electrode Classifications, Bare (As used with
reverse polarity)

2.1.1 E60S-1: Electrodes of this classification contain the
lowest silicon content of the solid electrode classifications and
are tested with an argon-oxygen mixture as a shielding gas in
order to meet the requirements of this specification.
Commercially, these electrodes may be used with CO, shield-
ing gas when weld quality requirements are not critical and
lower cost welding materials are desired.

2.1.2 E60S-2: Electrodes of this classification are of the mul-
tiple deoxidized steel type which contain a nominal combined
total of 0.20% zirconium, titanium, and aluminum in addition
to the silicon and manganese content. These electrodes are
capable of producing sound welds in semikilled and rimmed
steels as well as in killed steels of various carbon levels.
Because of the added deoxidants, these electrodes can be used
for welding steels which have a rusty or dirty surface, with a
possible sacrifice of weld quality depending on the degree of
surface contamination. These electrodes can be used with a
shielding gas or argon-oxygen mixtures, CO, or argon-CO
mixtures. They are preferred for out-of-position welding by
the short circuiting type of transfer because of ease of opera-
tion.

2.1.3 E60S-3: Electrodes of this classification are similar to
E60S-1, except that they have a higher silicon content. They
will meet the requirements of the specification with either CO
or argon-oxygen as a shielding gas. These electrodes are use&
primarily on single pass welds, although they can be used on
multipass welds, especially when welding killed or semikilled
steel. They can be used for out-of-position welding with small
diameter electrodes using the short-circuiting type transfer
with argon-CO, mixtures or CO, shielding gases.

2.1.4 E70S-4: Electrodes of this classification contain a
slightly higher silicon content than those of the E60S-3 classi-
fication and produce a weld deposit of higher tensile strength.
The primary use of these electrodes is for CO, shielding weld-
ing applications where a slightly longer arc or condition, or
both, require more deoxidation than electrodes of the E60S-1
and E60S-3 classifications provide.

2.1.5 E70S8-5: Electrodes of this classification contain alumi-
num in addition to manganese and silicon as deoxidizers.
These electrodes can be used when welding rimmed, killed, or
semikilled steels with CO, shielding gas and high welding cur-
rents. The relatively large amount of aluminum assures the
deposition of well deoxidized and sound weld metal. Because
of the aluminum, they are not used for the short-circuiting type
wransfer. These electrodes can be used for welding steels which
have a rusty or dirty surface, with a possible sacrifice of weld
quality, depending on the degree of surface contamination.

2.1.6 E70S-6: Electrodes of this classification produce welds
which will meet the highest impact property requirements of
this specification when used with CO, shielding gas. They may
be used with high currents when welding rimmed steels and
may also be used to weld sheet metals where smooth weld
beads are desired. They can be used for out-of-position weld-
ing with the short-circuiting type transfer. They may also be
used on steels which have moderate amounts of rust and mill
scale on their surfaces. The quality of the weld will depend on
the degree of surface impurities.

2.1.7 E708-G: Electrodes of this classification include those
solid electrodes which are not included in the preceding
classes. The electrode supplier should be consulted for the
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characteristics and intended use of these electrodes. The E70S-
G electrodes are not required to meet chemical, bend test, or
impact requirements; however, they must meet all other
requirements of this specification.

2.2 COMPOSITE ELECTRODES CLASSIFICATIONS.

2.2.1 E70T-1: Electrodes of this classification are designed
to be used with CO, shielding gas for single and multiple pass
welding in the flat position and for horizontal fillets. Some
electrodes in this classification require that joints be relatively
clean and free of oil, excessive oxide, and scale in order that
welds of radiographic quality can be obtained. A quiet arc,
high deposition rate, low spatter loss, flat-to-slightly convex
bead configuration and easily controllable and removable slag
are characteristics of these electrodes. Weld deposits made
with these electrodes have good impact properties. A solid
electrode in combination with a magnetic flux may be capable
of meeting the weld metal requirements of the E70T-1 classifi-
cation but this application is not covered by this specification.

2.2.2 E70T-2: Electrodes of this classification are used with
CO, shielding gas and are designed primarily for single pass
welding in the flat position and for horizontal fillets. However,
multiple pass welds can be made when the weld beads are
heavy and an appreciable amount of admixture of the base and
filler metals occurs. These electrodes can be used for welding
materials which have heavier mill scale, rust, or other foreign
materials on their surfaces than can be tolerated by some elec-
trodes of the E70T-1 classification and still produce welds of
radiographic quality. The arc characteristics and deposition
rates are similar to those of the E70T-1 electrodes.

2.2.3 E70T-3: Electrodes of this classification are used with-
out externally applied gas shielding and are intended primarily
for depositing single pass, high speed welds in the flat and
horizontal positions on light plate and gage thickness base
metals. They should not be used on heavy sections or for mul-
tiple pass applications.

2.2.4 E70T-4: Electrodes of this classification are used with-
out externally applied gas shielding and may be used for single
and multiple pass applications in the flat and horizontal posi-
tions. Due to low penetration and other properties, the weld
deposits have a low sensitivity to cracking.

2.2.5 E70T-5: Electrodes of this classification are primarily
designed for flat fillet or groove welds with or without exter-
nally applied shielding gas. Horizontal fillet welds can be
satisfactorily made, but at lower deposition rates than that
obtainable in flat groove welds. They are designed for use with
or without externally applied gas shielding in case of drafts or
malfunctions that would interrupt gas flow. Welds made using
CO, shielding gas have better quality than those made with no
shielding gas. The E70T-5 electrodes can be used in single
pass applications with minimum surface preparation, as
described for the E70T-2 electrodes, without impairing their
use for multiple pass work. These electrodes have a globular
transfer, low penetration, slightly convex bead configuration
and a thin, easily removable slag. Weld deposits will meet the
highest impact requirements of this specification.

2.2.6 E70T-G: Electrodes of this classification include those
composite electrodes which are not included in the preceding
classes. The electrode supplier should be consulted for the
characteristics and intended use of these electrodes. They may
be used with or without gas shielding and may be used. for
multiple pass work or may be limited to single pass applica-
tions. The E70T-G electrodes are not required to meet
chemical, radiographic, bend test, or impact requirements;
however, they are required to meet tension test requirements
(obtained from either an ali-weld-metal tension or transverse
tension test specimen) and all other requirements of this speci-
fication.

2.3 EMISSIVE ELECTRODE CLASSIFICATION.

2.3.1 E70U-1: Electrodes of this classification are of the
emissive coated, solid type, designed to give a spatter-free,
spray type weld metal transfer, using argon as a shielding gas
and dc, straight polarity. These electrodes may be used in the
flat and horizontal positions for fillet or multipass welds on
rimmed steels. Use of dc, straight polarity with these elec-
trodes permits higher deposition rates than those obtained
when used with dc, reverse polarity.

3 GENERAL INFORMATION. This standard was
issued in February 1967. The latest revision was an editorial
change in April 1989,
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