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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - General

SPECIFICATIONS FOR COVERED LOW-ALLOY STEEL ELECTRODES
(SHIELDED METAL ARC WELDING)
GMG030M or AWS A5.5

1 SCOPE. This specification (NOTE) prescribes the re-
quirements for covered low alloy steel clectrodes for shielded
metal arc-welding of carbon and low alloy steels.

NOTE: This specification is based on AWS AS.5. The only
deviation is provision added for GM number call out. For the
benefit of those who follow the practice of using GM numbers
on drawings, purchase orders, and other documents, the
specifications are designated by a single number, GM6030M.
The properties desired in a specific electrode are indicated by
supplementing this number with the appropriate classification
number; for example: Covered Low-Alloy Steel Arc-Welding
Electrode GM6030M, Class E8016-C3, 1/4 diameter. The
following number is equally meaningful: AWS AS.5, Class
E8016-C3, 1/4 diameter.

2 REQUIREMENTS. Electrodes furnished to these speci-
fications shall conform to ail of the requirements published in
AWS AS5.5 (latest issue), unless otherwise stated by the
purchaser. Portions of these requirements are duplicated
below for convenience.

2.1 Chemical Composition (of Deposited Metal). Shall be
as stated in Table 1.

2.2 Mechanical Properties (of Deposited Metal). Shall be as
stated in Table 2 and Table 3. (Unless otherwise noted, values
are for specimens in the stress-relieved condition, as stated in
Table 11, AWS AS.S)

2.3 Dimensions (of Core Wire). Nominal size and length
shall be as specified by purchaser (normally selected from the
standard sizes shown in Table 2); and within tolerances
shown in Table 2, footnotes (4) and (5).

2.4 Covering. The covering on all sizes of covered elec-
trodes shall be concentric to the extent that the maximum
core plus one covering dimension shall not exceed the
minimum core plus one covering dimension by more than 5%
of the mean dimension for electrodes of the EXX15, EXX16,
EXX18, and E7027 classifications and 3% for electrodes of
all other classifications.

2.4.1 The moisture content of the coverings on electrodes of
the low-hydrogen classifications (EXX15, EXX16, and
EXX18), when supplied in hermetically sealed containers
only, shall not exceed the values shown in Table 4.

2.5 Exposed Core. Electrodes shall be bare or free from
covering for a distance of about 0.75 inch (but not more than
1.25 inch for sizes 1/16 through 7/32 and not more than 1.50
inch for sizes 1/4 and 5/16 inch electrodes) for making
contact with the holder.

2.5.1 The arc end of each electrode shall be sufficiently bare
and the covering sufficiently tapered to permit easy striking of
the arc. The covering shall cover the core wire for at least
one-half of the circumference of the electrode at the following
distance from the arc end:

A. For low-hydrogen electrodes (Classifications EXX15,
EXX16, and EXX18), one-half the diameter of the
core wire or 0.06 inch maximum, whichever is
smaller.

B. For all other electrodes, two-thirds the diameter of
the core wire or 0.09 inch maximum, whichever is
smaller.

2.6 Electrode Identification. All electrodes shall be identi-
fied in accordance with the following:

A. At least one legible imprint of the applicable
classification number shall be applied to the electrode
covering as near as practical to the grip end of the
core wire and within 2.50 inches of that grip end.

B. The numbers and letters of the imprinted electrode
classification shall be of bold block type and of
sufficient size to be readable.

C. The ink used for imprinting shall provide sufficient
contrast with the electrode covering in order that the
numbers of the electrode classification shall be
readable before and after normal welding
applications.

D. The prefix letter-E in the electrode classification shall
be omitted from the imprint on the electrode
covering.

3 PACKAGING AND MARKING. Electrodes shall be
suitably packaged to insure against injury during shipment

and storage under normal conditions. The weight of package
shall be agreed upon by the supplier and purchaser.

3.1 All packages shall be legibly marked with the following
information:

A. Specification number and electrode classification.

B. Supplier’s name, trade designation and control
number.

C. Size and net weight.
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SPECIFICATIONS FOR COVERED LOW-ALLOY STEEL ELECTRODES
(SHIELDED METAL ARC WELDING)
GM6030M or AWS AS5.5
TABLE 1 - CHEMICAL REQUIREMENTS
Chemical Composition® -4

Classification !+ (single values sre max percent uniess otherwise specified)

¢c | wa [l s ] s | w | o | w | v

CARBON-MOLYBDENUM STEEL ELECTRODES
E7010-A1,E7011-A1 0.12 0.60 003 | 0.04 0.40 - - 0.40-0.6% -
E7015-A1, E7016-A1 0.12 0.90 0.03 | 0.04 0.60 - - 0.40-0.65 -
E7018-A1 0.12 0.90 0.03 | 0.04 0.80 - - 0.40-0.65 -
E7020-A1 0.12 0.60 0.03 | 0.04 0.40 - - 0.40-0.65 -
E7027-A1 0.12 1.00 0.03 | 0.04 0.40 - - 0.40-0.65 -
CHROMIUM-MOLYBDENUM STEEL ELECTRODES
E8016-B1 0.12 0.90 0.03 | 0.04 0.60 - 0.40-0.65 1 0.40-0.65 -
E8018-B1 0.12 - 0.90 0.03 | 0.04 0.80 - 0.40-0.65 | 0.40-0.65 -
E8015-B2L 0.05 0.90 0.03 | 0.04 1.00 - 1.00-1.50 | 0.40-0.65 -
E8016-B2 0.12 0.90 0.03 | 0.04 0.60 - 1.00-1.50 | 0.40-0.65 -
E8018-B2 0.12 0.90 0.03 | 0.04 0.80 - 1.00-1.50 ] 0.40-0.65 -
E8018-B2L 0.08 0.90 0.03 | 0.04 0.80 - 1.00-1.50 | 0.40 -0.65 -
E9015-B3L 0.05 0.90 0.03 | 0.04 1.00 - 2.00-2.50{0.90-1.20 -
E9015-B3, E9016-B3 0.12 0.90 0.03 | 0.04 0.60 - 2.00-2.50]0.90-1.20 -
E9018-B3 0.12 0.90 0.03 | 0.04 0.80 - 200-2.501090-1.20 -
E9018-B3L 0.0 0.90 0.03 | 0.04 0.80 - 2.00-2.50{0.90-1.20 -
E8015-B4L 0.05 0.90 0.03 | 0.04 1.00 - 1.75-2.25 | 0.40-0.65 -
E8016-BS 0.07-0.15 0.40 0.03 | 0.04 {0.30-0.60 - 0.40-0.601.00-1.25] 0.05
NICKEL STEEL ELECTRODES
E8016-C} 0.12 1.20 0.03 | 0.04 0.60 2.00-2.75 - - -
E8018-C1 0.12 1.20 0.03 | 0.04 0.80 2.00-2.75 - - -
E8016-C2 0.12 1.20 0.03 | 0.04 0.60 3.00-3.75 - - -
E8018-C2 0.12 1.20 0.03 | 0.04 0.80 3.00-3.75 - - -
E8016-C32, E8018-C3? 0.12 0.40-1.25| 0.03 | 0.03 0.80 0.80-1.10 0.1 0.35 0.05
MANGANESE-MOLYBDENUM STEEL ELECTRODES

E9015-D1 0.12 1.25-1.75} 0.03 | 0.04 0.60 - - 0.25-04S5 -
E9018-D1 0.12 1.25-1.75} 0.03 | 0.04 0.80 - - 0.25-0.45 -
E10015-D2, E10016-D2 0.15 1.65-2.00} 0.03 | 0.04 0.60 - - 0.25-0.45 -
E10018-D2 0.15 1.65-2.00] 0.03 | 0.04 0.80 - - 0.25-045 -

ALL OTHER LOW-ALLOY STEEL ELECTRODES
EXXX10-G, EXXX11-G - 1.00 min 080 min | 0.50min | 0.30 min | 0.20 min | 0.10 min

EXXX13-G, EXXX15-G - 1.00 min - - 0.80min | 0.50min | 0.30 min | 0.20 min } 0.10 min
EXXX16-G, EXXX18-G - 1.00 min - - 080 min | 0.50min | 0.30min | 0.20 min | 0.10 min
E7020-G - 1.00 min - - 080 min | 0.50min | 0.30min | 0.20 min | 0.10 min
E9018-M? 0.10 0.60-1.250.030| 0.030 0.80 140-1.80 0.15 0.35 0.05
E10018-M? 0.10 0.75-1.701 0.030] 0.030 0.60 1.40-2.10 0.35 0.25-0.50} 0.05
E11018-M? 0.10 1.30-1.80] 0.030] 0.030 0.60 1.25-2.50 0.40 0.25-0.50] 0.05
E12018-M? 0.10 1.30-2.25 | 0.030] 0.030 0.60 1.75-2.504 0.30-1.50]| 0.30-0.55| 0.05

! The sutfines A1, 83, C2, etc. designate the chemical composition of the electrode classification.

2These classifications sre intended to conform to classifications covered by the military specifications for similar compositions.

3in order 10 maet the alloy requirements of the G-group, the weid depotit need have the minimum, as specified in the table, of only one of the
elerments listed,

“For determining the chemical composition, “dc, straight polarity only,” may be used where “’dc, both polarities,” is specified.

$The letters “XX* ueed in the classification designations in this table stand for the various strength leveis {70, 80, 80, 100, 110, and 120) of
electrodes,
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SPECIFICATIONS FOR COVERED LOW-ALLOY STEEL ELECTRODES
(SHIELDED METAL ARC WELDING)
GM6030M or AWS AS5.5

TABLE 2 - MECHANICAL PROPERTIES, DIMENSIONAL AND OTHER REQUIREMENTS

Size Tonsile Yield Elongation
Type of Weiding Type of 4 Standard ” . "
Classification’ i (dia of 3 | sStrength Point in 2 inches
Cowring | Cupebiity’ | Cumwnt® | 1y ioye | Lowt’ | Tk | tminked | tmin %)
X in this table represents suffixes Al, Bl, B2, etc. from Table 1
High dc
E7010-X | cellulose reverse 31’ 1382 }2
sodium F.V, polas 532 14
OH 3/16 14 70 57 22
High and H acor de 132 | 140r18
E7011-X celiulose reverse 1/4 18
potassium polarity
Low dc
E7015-X | hydrogen reverse 3{,382 :i
sodium F,V, polarity 532 14
OH 3/16 14 70 57 25
Low and H acordc 2132 l4or 18
E7016-X hydrogen reverse 1/4 18
: potassium polarity
3/32 120r 14
Iron 1/8 14
F,V, acordc
E7018-X ”‘:"’" OH reverse H ﬁ 1t 70 57 25
w and H polarity /
hydrogen 232 l4or18
1/4 12
H- ac or dc 1/8 14
. Fillets straight 5/32 14
High polarity 3/16 14¢ .
E7020-X iron 2132 14 or 187 708 st 25
oxide acor de 1/4 18
F either 5/16 18
polarity
H- ac or de 1/8 14
Iron Fillets ;‘o';‘n”t‘; 35342; 4
powder 1 1 s '}
E7027-X pivk — 332 | 1eon1gr| 57 25
oxide F cord 1/4 18
iLhe 5/16 18
polarity
High dc
E8010-X | celulose reverse 31’ /382 }i
sodium F.V, polarity 5/32 14
: OH 3/16 14 8o 67 19
High and H sarde 32 | 140r18
E8011-X cellulose reverse 1/4 18
sodium polarity
{Notes listed st end of table) (Yable 2 ~Continued on following pege)
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