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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes — Metals

SELECTION AND USE OF COPPER AND COPPER ALLOY WELDING
ROD
GM6080M

1 CLASSIFICATION. Copper and copper alloy welding
rod is classified primarily on the basis of chemical composi-
tion. The numbering system for identifying such products is
set up as follows:

1.1 The letter R at the beginning of each number indicates a
welding rod, as distinguished from electrodes and brazing
filler metal. The RB in RBCuZn-A and RBCuZn-D indicates
that the filler metal is suitable as a welding rod and as a braz-
ing filler metal.

1.2 The chemical symbol Cu is used to identify the welding
rods as copper-base alloys, and the additional chemical sym-
bols, as the Si in RCuSij, the Sn in RCuSn, etc, indicate the
principal alloying element of each group. Where more than 1
classification is included in a basic group, the individual classi-
fications in the group are identified by the letters A, B, C, etc,
as in RCuZn-B. Further subdividing is done by using a 1, 2,
etc, after the last letter, as the 2 in RCuA1-A2.

2 DESCRIPTION AND INTENDED USE.

2.1 GENERAL. The hardness values listed below are aver-
age values for an as-welded pad made with the welding rod
specified. This table is included for information only; hardness
testing is not required under this specification.

Classification Number Brinell Hardness

RCu 25 Rockwell F

RCuSi-A 80 to 100 (500-kg load)

RCuSn-A 70 to 85 (500-kg load)

RCuNi 60 to 80 (500-kg load)

RBCuZn-A 70 to 90 (500-kg load)

RCuZn-B 80 to 110 (500-kg load)

RCuZn-C 80 to 110 (500-kg load)

RBCuZn-D 90 to 110 (500-kg load)

RCuAl-A2 %5)0 to 150 (3000-kg load) (NOTE

RCuAl-B 180 to 220 (3000-kg load) (NOTE
1)

NOTE 1: Gas tungsten-arc processes only.

2.2 COPPER WELDING RODS (RCU CLASSIFICATION).

2.2.1 Copper is, generally speaking, of 3 types, (1) deoxi-
dized, (2) oxygen free, and (3) electrolytic tough pitch.
Electrolytic tough pitch copper generally cannot be used in
welding if a welded joint requiring the strength of the base
metal is desired. However, where highest quality is not
required, it is being used. The deoxidized coppers, on the other
hand, can be welded, producing joints of maximum strength,

2.2.2 RCu welding rods are made of deoxidized copper but
also may contain 1 or more of the following elements: phos-
phorus, silicon, tin, manganese, silver. Phosphorus and silicon
are added primarily as deoxidizers. The other elements add
either to the ease of welding or to the properties of the final
weldment. Welding rods conforming to classification RCu
which contain 0.15% max, phosphorus, give a fluid weld metal
and are, to a limited extent, self fluxing. Welds made with
these rods tend to be somewhat porous, giving strength vary-
ing from 1/2 to full strength of the soft base metal. RCu
welding rods may contain 0.5% max, silicon or 1.00%, max,
tin or 0.5%, max, manganese, alone or in combination, to give
welds of greater soundness and strength. RCu welding rod
containing silver (to 1.0%) has good fluidity.

2.3 COPPER-SILICON WELDING RODS
CLASSIFICATION).

(RCUSI

2.3.1 RCuSi-A welding rods are copper-base alloys contain-
ing approximately 3% silicon; the rods may also contain small
percentages of manganese, tin, or zinc. They are used for oxy-
acetylene, and gas tungsten-arc welding of copper, copper-
silicon, and copper-zinc base metals to themselves, and also to
steel.

2.4 COPPER-TIN
CLASSIFICATION).

WELDING RODS (RCUSN

2.4.1 RCuSn-A welding rods contain about 5% tin with up to
0.30% phosphorus added as a deoxidizer. The tin increases the
wear resistance of the weld metal and also broadens the tem-
perature range between the liquidus and solidus points, thereby
slowing up the solidification of the weld metal. This slower
solidification increases the tendency to hot shortness. To mini-
mize this effect the weld pool is kept small and welding time
must be kept as short as possible. Copper-tin welding rods are
used with the gas tungsten-arc process to weld copper and
copper-tin base metals.

2.5 COPPER-NICKEL WELDING RODS
CLASSIFICATION).

(RCUNI

2.5.1 In RCuNi welding rods, the nickel strengthens the weld
metal and improves the corrosion resistancce, particularly
against salt water. The weld metal from these welding rods has
good hot and cold ductility.

2.6 COPPER-ZINC
CLASSIFICATION).

WELDING RODS (RCUZN

2.6.1 RCuZn welding rods are modifications of the 60 to 40
copper-zinc alloy, with small additions of tin, iron, nickel,
manganese, silicon, and other elements. These allcying ele-
ments are introduced to improve mechanical properties,
deoxidize the weld metal, produce sound weld metal, reduce
the tendency to fume, and increase the hardness of the depos-
ited metal for greater wear resistance. Although the amount of
alloying elements is very small, the net effect on welding prop-
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erties is very great, The welding rods are used for
oxyacetylene welding only.

2.6.2 RBCuZn-A (Naval Brass) welding rods contain about
1% tin, which is added to improve strength and corrosion
resistance. The rods are primarily used in braze-welding steel,
cast iron, and malleable iron. They are also used for oxyacety-

lene welding brass and braze-welding copper, bronze, and
nickel alloys.

2.6.3 RCuZn-B (Low-Fuming Bronze, Nickel) welding rods
are basically similar to RBCuZn-A, but contain additions of
iron and manganese which serve to increase the hardness and
strength. In addition, small amounts of silicon (0.15%, max)
serve to control the vaporization of the zinc, hence provide the
low-fuming property. Nickel is also added (0.2 to 0.8%) and
its presence assures uniform distribution of the iron in the
deposit. These welding rods are used primarily for braze weld-
ing steel and cast iron and as a surfacing filler metal for
building up wearing surfaces and bearings. (See the hardness
chart in Paragraph 2.1.) This filler metal is also used to weld
brass and to braze weld copper, bronze, and nickel alloys.

2.6.4 RCuZn-C (Low Fuming Bronze) welding rods and sim-
ilar to RCuZn-B in composition, except that they do not
contain nickel. They also contain silicon to reduce fuming,
hence the name, low fuming bronze. The weld metal has
mechanical properties which are appreciably higher than those
obtainable with RBCuZn-A welding rods and equal to those
obtainable with RCuZn-B welding rods. The low fuming qual-
ities, excellent usability, and good mechanical properties make

this type a widely used general purpose copper-zinc welding
rod.

2.6.5 RBCuZn-D (Nickel Bronze) rods differ from the other
copper zinc rods in their color, which is silver white. Because
of the silicon content, these rods have low fuming properties.

These rods are intended primarily for braze welding steel and
cast iron, where the white color of the weld metal is a better
color match than the yellow of the brasses.

2.7 COPPER-ALUMINUM WELDING RODS (RCUA!
CLASSIFICATION).

2.7.1 RCuAl welding rods contain deliberately added
amounts of iron as an alloying element. The copper-aluminum-
iron type is known as a duplex (2 phase) alloy. The deposits
from such rods are characterized by their relatively high
mechanical properties (tensile strength, yield strength, and
hardness).

2.7.2 RCuAl-A2 welding rods are used for joining aluminum
bronzes of similar composition, high strength copper-zinc
alloys, silicon bronzes, some copper-nickel alloys, ferrous met-
als, dissimilar metals, and for the repair of castings by the gas
tungsten-arc process. The rods are also used to provide bear-
ing, wear, and corrosion resistant surfaces.

2.7.3 RCuAl-B rods are used to weld annealed aluminum
bronze plate, sheet, and strip with the gas tungsten-arc process.
The higher aluminum content of this classification is preferred,
because it produces a weld deposit having a duplex (2 phase)
structure which has less tendency to crack in highly stressed
weldments. These welding rods are also used for repair weld-
ing of castings and for depositing bearing, wear, and corrosion
resistant surfaces.

2.7.4 Because of the difficulty in handling the aluminum
oxide with the conventional fluxes, these welding rods are not
as rule employed in the oxyacetylene process.

3 GENERAL INFORMATION. This standard was
issued in April 1969. The latest revisions include the follow-
ing: editorial changes April 1989; revisions February 1974,
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