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GENERAL MOTORS ENGINEERING STANDARDS

Materlals and Processes — Metals

HEAT AND CORROSION RESISTANT STEEL ELECTRODES
GM6166M

1 SCOPE. This specification prescribes the requirements
for 3 interchangeable electrodes consisting of 2 bare solid wire
types and 1 cored wire composite type heat and corrosion
resistant steels for gas metal arc welding of heat and corrosion
resistant ferritic steels of similar composition.

2 REFERENCED STANDARDS.

GM1000M AWS AS54 AWS AS59

3 REQUIREMENTS. Electrodes furnished to this speci-
fication shall conform to the requirements herein and
applicable requirements of AWS A5.9 (latest date of issue)
unless otherwise stated by the purchaser. Electrodes shall per-
form satisfactorily when suitably shielded with an appropriate
gas(es) and normally deposited with dc reverse polarity current
(electrode positive).

3.1 RESTRICTED AND REPORTABLE CHEMICALS
(GM1000M). All materials supplied to this specification must
comply with the requirements listed in GM1000M, Restricted
and Reportable Chemicals.

3.2 CHEMICAL COMPOSITION. As received bare solid

electrodes, and specially prepared samples of composite elec-
trodes, shall meet the requirements stated in Table 1.

3.3 MECHANICAL PROPERTIES OF DEPOSITED
METAL. All metal test bars prepared per AWS AS5.4 but

deposited by normal production methods shall meet the fol-
lowing: (1)

Tensile Strength.........
ElONgation........ccvvvrevrererirnsenssenesssessessesssssecsessens 20%, min

NOTE 1: The Type B specimen shall be heated to 845 to
870°C, furnace cooled to 600°C, followed by air cooling prior
to test.

3.4 STANDARD SIZES. Electrodes shall conform to the

nominal diameter specified within the following tolerances for
the diameter:

SOLID ELECTRODE

Diameter, mm Tolerance, mm
Thru 1.0 +0.02
Over 1.0 + 0.03

COMPOSITE ELECTRODE

Diameter, mm Tolerance, mm

Thru 1.60 + 0.05
Over 1.60 1 0.08

3.5 FINISH, TEMPER AND UNIFORMITY. Electrodes
shall have a smooth finish, free from slivers, depressions,
scratches, scale, or other foreign matter that would adversely
affect welding properties or operation of welding equipment.

3.5.1 The surface of the electrode shall be suitable for uni-
form uninterrupted feeding on automatic or semi automatic
welding equipment.

3.5.2  All composite electrodes shall have the core ingredients
distributed throughout their length with sufficient uniformity
so that the performance of the electrodes and the properties of
the weld metal deposited are not adversely affected.

4 PACKAGING. Material shall be available in coils with
and without support, spools and drums of standard dimensions
and weights as outlined in appropriate AWS or NEMA docu-
ments and as agreed upon by the purchaser and supplier. Each
coil, spool or drum shall contain 1 continuous length of elec-
trode made from a single lot of material.

4.1 The outside of each package and each end of the coil

with or without support, spool flange, or drum shall be legibly
identified and securely attached in such a manner that it is not
readily removable and shall contain the following information:

A. GM specification and type
B. Supplier’s name (outside only)
C. Trade designation

D. Electrode size and net weight (outside only)
E. Lot, control or heat number

TABLE 1 — CHEMICAL COMPOSITION REQUIREMENTS, (% Mass)

Type C Mn Si P S Cr Ni Ch Ti Total
Other
0.08 max | 0.40-0.80 | 1.00 max{ 0.040 0.030 11-14 0.50 max | 10xC min - 0.15
max max max
0.08 max 1.0 max | 1.00 max 0,040 0.030 10.5-12.0 | 5.0 max - 8xC min | NOTE 2
max max
0.02-0.08 | 0.40-0.80 | 1.00 max | 0.040 0.030 11-13 0.05 max - 15xC min| 0.15
max max max

NOTE 1: Specify Type as suffix to GM6166M only if electrode selection requires Limitation. Types A and B are bare solid electrodes and Type Cisa

composite electrode.
NOTE 2: Aluminum if intentionally added is 0.1% max.
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4.2 A caution label conforming to AWS requirements, as a
minimum, shall be permanently affixed to the body of the liner
on a coil with support, spool or drum in a prominent position
and in legible type. Coils without support shall have a tag
bearing the caution label in legible type securely attached to
the starting end of the coil.

5 INSPECTION AND REJECTION. All shipments of
material or parts under contract or purchase order manufac-
tured to this specification shall be equivalent in every respect
to the initial samples approved by engineering. There shall be
no changes in either formulation or manufacturing processes
permitted without prior notification and approval by engineer-
ing. Lack of notification by the supplier constitutes grounds

for rejection of any shipment. While samples may be taken
from incoming shipments and checked for conformance to this
specification, the supplier shall accept the responsibility for
incoming shipments meeting this specification without depen-
dence upon purchaser’s inspection.

6 GENERAL INFORMATION. This standard was origi-
nated in July 1974. The latest revisions include the following:

Rev Date Description
A 4/89 Editorial
B 12/97 | Editorial - Table 1 Type A Nickel
content correction
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