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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Metals

SPECIFICATIONS FOR CARBON STEEL ELECTRODES
(GAS SHIELDED ARC WELDING)
GM6028M GM6044M

1 SCOPE. These specifications (NOTE) cover seven
classes of solid type carbon steel electrodes for the gas metal
arc, gas tungsten and plasma arc welding of carbon steel and
low alloy steel. (They are not intended to cover submerged arc
welding electrodes. Composite and emissive type products,
also, are not covered.)

NOTE: These specifications are based on American Welding
Society Standard AWS 5.18. The only deviations of the GM
Standards from the basic writing (on the date of issue) are (1)
max cast circle diameters for selected sizes; (2) the addition of
requirements for tensile strength and surface characteristics of
electrodes; (3) straight lengths; (4) GM6044M prohibits the
use of copper coatings; and (5) the addition of a provision for
GM number call-out for all materials. To achieve a basis for
enforcing the requirements added by GM, the GM number
should be used in conjunction with each classification symbol
(e.g. GM6028M, Class ER70S-6). Use of the classification
number alone on engineering drawings, purchase orders, and
other records gives the supplier and other readers the preroga-
tive of referring to the AWS writing, which does not include
the supplementary data.

2 REQUIREMENTS.

2.1 GENERAL. Electrodes furnished to these specifications
shall conform to all of the requirements published in American
Welding Society Standard AWS AS5.18 (Latest date of issue),
unless otherwise stated by the purchaser, or as amended by this
specification. Portions of these requirements are duplicated
below for convenience.

2.2 CHEMICAL COMPOSITION. Shall be as stated in
Table 1.

2.3 MECHANICAL PROPERTIES. Shall be as stated in
Table 2.

2.4 DIMENSIONS. Electrodes shall conform to the nominal
size (diameter) specified by purchaser (normally selected from
the standard sizes shown in Table 3) and within the diameter
tolerances stated in Table 3; they shall be in continuous
lengths, wound into coils, drums or spools as specified by pur-
chaser (normally selected from Tables 3 and 4).

2.5 FINISH, TEMPER AND UNIFORMITY.

2.5.1 Electrodes shall have a smooth finish, free from slivers,
depressions, scale, scratches, or other foreign matter that
would adversely affect the welding properties or the operation
of the welding equipment. Copper coatings on the GM6044M
electrode shall be prohibited but is permissible for the
GM6028M electrode. Other suitable coatings may be used.

2.5.2 The surface of the electrode, as drawn or as subse-
quently treated and or lubricated, and the temper of the
electrode shall be suitable for uniform uninterrupted feeding
on automatic or semi-automatic welding equipment. Tensile
strength of electrodes (not weld deposit), as determined by
ASTM ES, shall be as shown below:

Electrode Size (dia-inch) Electrode Tensile Strength
(NOTE 1) ksi
0.020 -
0.025 -
0.030 170 - 220
0.035 160 - 215
0.040 150 - 190
0.045 145 - 185
1/16 (0.062) 140 - 180
5/64 (0.078) 130 - 170
3/32 (0.094) 120 - 160
1/8 (0.125) 110 - 150

NOTE 1: Not applicable to electrodes on spools < 12 inch OD (25 1b).

2.6 COIL, RIM, SPOOL, DRUM, AND WINDING.

2.6.1 As specified by purchaser (normally selected from stan-
dard sizes shown in Table 4).

2.6.2 Each coil with or without support, spool, or drum shall
contain one continuous length of electrode made from a single
heat or lot of material.

2.6.3 Butt welds, when present in the electrode, shall be suit-
ably made so as not to interfere with the uniform uninterrupted

feeding of the electrode on automatic and semi-automatic

equipment.

2.6.4 The electrode shall be wound so as to avoid producing
kinks, waves, or sharp bends which would interfere with the
feeding of the wire and so that it is free to unwind without
restriction. The starting end of the electrode shall be secured,
identified and accessible.

2.7 CAST AND HELIX.

2.7.1 The cast of the electrode shall be such as to have
imparted to the electrode a curvature so that a specimen suffi-
cient in length to form one loop or a max of 10 linear feet,
when cut from the package and laid on a flat surface without
restraint, shall form a circle or portion thercof of the diameter
shown for Cast in Table 3.

2.7.2 The helix of electrodes, as exhibited by the ring of elec-
trode used to determine the cast, when placed on a flat surface
without restraint, shall be such that the max distance from any
point on the electrode to the flat surface shall not exceed the
dimension shown for helix in Table 3.

© Copyright APRIL 1983 Ganeral Motors Corporation All Rights Reserved

APRIL 1989

PAGE 1

6028M

Documents


http://www.avadocuments.com/doc/gm-gm6028m-0
http://www.avadocuments.com/doc/gm-gm6028m-0

GM GI"I!:UEBI“I B‘l - cll:ll]l:-EI'r‘“I DDUBHDS 42y NN

GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Metals

SPECIFICATIONS FOR CARBON STEEL ELECTRODES
(GAS SHIELDED ARC WELDING)
GM6028M GM6044M

TABLE 1 — CHEMICAL COMPOSITION REQUIREMENTS"?

Chersionl Elements (peroent by weight)

Classi-

P S
ficstion? c Mn 8

ot u ()

Max | Max

n & AN —

BR70S2 |.06max | .90-140 | 40-.70 | .025 | .035

Jémax | .10max | .05-.15 |.02-.12 | .05-.15 | .00S

ER7083 {.06-15| .90-140 | 4570 {.025] .035| J6max | JOmax [ - - - | .008
ER70S4 ] .07-15| 90-140] .65-85 [ .025 | 035 | .16max | JOmax | - - - | .05
ER705-S |.07-.19| .90-140 | 30-60 | 025] .035 | .16max | .JOmax | - - | .s0-90| .00s
ER7056 | .07-.15 | 1.40-1.85 | 80-1.15] 025 ] .035| .16max | .10max | - - - | .05
ER70S-7 | .07-15 | 1.50-2.00%| .50-80 | .025 | 035 | .J6max | .10max | - - - | .005

ER708G No Chemical Requirements

J6émax | .10max | No Chemical Requirements | .005

'mmmwnumw-mwam-mmm

wolybdenum and vanadium mey be pressnt but not inentionslly added.
’mmEIMIWINwMWEMMMmM Former classss were prefixed with an “E".
* Maximum copper contert dus to any caating plus residusl cOOPer OBt in the steel.
¥ The maximuen menganess mey excesd 2.0 prcent. 1f it doss, the maximum carbon must be reduced 0.01 percent for sech 0.06 percant incresse

in mangeness or pert thereof,

2.8 MARKING.

2.8.1 The outside of each package shall be legibly marked
with the following information:

Specification number and classification
Supplier’s name and trade designation
Electrode size and net weight

Lot, control or heat number

R

2.8.2 Within the outer wrapping, electrodes in coils without
support shall be identified by tag or otherwise at both ends,
showing the specification, classification, trade designation,
size, net weight and lot, control, or heat number. The identifi-
cation shall be attached in such a manner that it is not readily
removable. Electrodes wound on liners or into drums shall be

identified by the specification, classification, trade designation,
size, net weight and lot, control, or heat number placed directly
on the liners or drums in such a manner that this identification
is not readily removable.

2.8.3 Electrodes wound on spools shall be identified by the
specification, classification, trade designation, size, net weight
and lot, control, or heat number placed on at least one flange
of the spool in such a manner that this identification is not
readily removable.

3 GENERAL INFORMATION. This standard was
issued in February 1967. The latest revisions include the fol-
lowing: April 1989 editorial changes; November 1979
reinstate Cu with limits, issued GM6044M,
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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Metals

SPECIFICATIONS FOR CARBON STEEL ELECTRODES
(GAS SHIELDED ARC WELDING)
GM6028M GM6044M

TABLE 2 - MECHANICAL PROPERTIES REQUIREMENTS (NOTE 1)

Classification | Shielding Gas Type of Tensile Yield Strength | Elongation in 2 V-Notch
for Testing Current Strength (NOTE 4, 5) | inches NOTE | Impact Value
(NOTE 2) (NOTE 3) (NOTE 6) (min (min ksi) 6) (min %) (NOTE 5)
ksi)
ER70S-2 Co, dc reverse 72 60 22 20 fi-lb at =20 F
polarity
ER70S-3 co, dc reverse 72 60 22 20 ft-lbatOF
polarity
ER70S-4 Co, dc reverse 72 60 22 Not Required
polarity
ER70S-5 CO, dc reverse 72 60 22 Not Required
polarity
ER70S8-6 Co, dc reverse 72 60 22 20 ft-1b at 20 F
polarity
ER70S-7 co, dc reverse 72 60 22 20 ft-Ib at 20 F
polarity
ER70S-G Not Specified Not Specified 72 60 22 Not Required

NOTE 1: As-welded mechanical properties (determined from an all-weld-metal tension test, impact test and soundness test in Figure 1 of AWS 5.18.
NOTE 2: CO, = carbon dioxide shielding gas. The use of CO, for classification purposes shall not be construed to restrict the usc of Argon-CO, or
Argon-O, shielding gas mixtures. A filler metal classified with CO, will also meet the requirements of this specification when used with Argon-CO,
or Argon-O, mixtures.
NOTE 3: Reverse polarity means electrode is positive; straight polarity means electrode is negative.

NOTE 4: Yield Strength at 0.2% offset.

NOTE 5: The extreme min value obtained, together with the extreme max value obtained, shall be disregarded for this test. Two of the three remaining
values shall be > the specified 20 fi-Ib energy level; one of the three may be lower but shall not be < 15 ft-1b. The computed average value of the three
values shall be > than the 20 ft-1b energy level.
NOTE 6: For each increase of 1% point in elongation over the min, the yield strength or tensile strength, or both, may decrease 1000 psi to a min of
70000 psi for the tensile strength and 58000 psi for the yield strength.
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