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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Metals

SELECTION AND USE OF BRAZING FILLER METAL
GM6087M

1 CLASSIFICATION. Brazing filler metals are classified
under 7 basic alloy headings, as follows:

Aluminum-silicon Copper and Copper-zinc
Copper-phosphorus

Silver

Magnesium
Nickel
Precious metals

1.1 Each brazing metal is identified by a succession of sym-
bols (indicating its principal element or elements), followed by
a dash and number or letter (indicating that it is 1 of several
metals having the same principal elements). In a typical exam-
ple, such as BCuP-2, the B indicates brazing filler metal. The
CuP indicates copper-phosphorus, the 2 principal elements in
metals described by this grade number. The numeral 2 indi-
cates one particular chemical analysis within the CuP-group (1
is another, and 3 another). In RBCuZn-A, the RB indicates that
the product is suitable as a welding rod and as a brazing metal.
CuZn is for copper-zinc, the 2 principal elements in this partic-

ular product. The letters A, D, etc, serve the same purpose as
dash numbers. In other cases, Si is used for silicon, Al for alu-
minum, Ag for silver, Au for gold, Mg for magnesium, and Ni
for nickel.

2 DESCRIPTIONS AND INTENDED USE.

2,1 GENERAL. Solidus, liquidus, and brazing temperature
ranges of brazing metals are shown in Table 1 below.

2.2 BALSI (ALUMINUM-SILICON) CLASSIFICATION.

2.2.1 Brazing filler metals of the BAISi classification are
used for joining the following grades of aluminum and alumi-
num alloys: AA1060, EC, 1100, 3003, 3004, 5005, 5050,
6053, 6061, 6062, 6063, 6951, and cast alloys A612 and
C612. All classified filler metals are suitable for the furnace
and dip brazing processes. The BAISi-3, -4, and -5 filler met-
als are suitable for the manual and automatic torch brazing
processes. These filler metals are also used to a limited extent
with the other brazing processes. They are generally used with
lap or tee joints rather than butt joints.

TABLE 1
Brazing Brazing
Classification Solidus*® Liquidus*® Temperature Classification Solidus* | Liquidus® Temperature
Number (F} (F) Range Number (F) {F) Range
(F} {F)
Aluminum-silicon: Precious metals
BAISi-2 1070 113 :
EATHE) o 3 | H10tor1s50 BAu-1 181S | 1860 | 1860 to 2000
1085 | 1060to 1120
BAISi4 1070 | 1080 | 1080to 1120 BAu-2 1635 | 1635 | 1635 to 1850
BAISi-5 1070 | 1095 | 1090to 1120 BAu-3 1785 ) 1885 | 1885101995
BAu-4 1740 | 1740 | 1740 to 1840
Copper-phosphorus:
BCuP-1 1310|1650 | 145001700 | | (o e
BCuP-2 1310 | 1460 | 1350to 1550 :
Boupa 1190 | 1485 | 1aogioise0 BCu-1 1980 1980 | 2000 to 2100
BCuP-4 1190 | 1335 | 1300 to 1450 BCu-1a 1980 | 1980 | 2000 t0 2100
oS 1190 | 1475 | 1aeerolds0 BCu-2 1980 1980 | 2000 to 2100
RBCuZnA 1630 1650 | 1670 to 1750
Sitver: RBCuZn-D 1690 | 1715 | 1720 to 1800
BAg| 1125 1145 | 1145 1o 1400
gAg-; a H6O | 1175 | 1175to1400 | [y o
Ag- 1125 1295 | 1295 to 1550 :
BAp-2a 1125 1310 | 131040 1250 BMe: 1 830 1110 1 1120 to 1160
BALS 170 | 1270 | 15a0 i 1850 BMg2a 770 | 1050 | 108010 1130
BAg-4 1240 | 1435 | 1435to 1650
BAg-S 1250 | 1370 | 1370t0 1550 | [ .
BAg6 1270 | 1425 | 1425to 1600 3
BALS 1 1205 | 130301600 BNi-1 1790 | 1900 | 1950 to 2200
BAg8 1435 1435 | 1435 to 1650 BNi-2 1780 1830 | 1850 t0 2150
BAg-8a 1410 1410 | 1410to 1600 BNi-3 1800 1900 | 185002150
BAg13 1325 1575 | 1575to0 1775 BNi-4 1800 1950 1 1850 10 2150
BAg-13a 1420 1640 | 1600 to 1800 BNi-S 1975 | 2075 | 2100 to 2200
BAg-18 115 1325 | 1325 to 1550 BNi-6 1610 | 1610 | 1700 to 1875
BAC1S 1435 1635 | lerpio 150 BNi-7 1630 | 1630 | 1700 to 1900

*Solidus and liquidus shown are for the nominal composition in each classification.
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2.2.2 Joint clearances of 0.152 to 0.254 mm are common for
members which are overlapping less than 6.35 mm. Joint
clearances up to 0.635 mm are used for members which are
overlapping more than 6.35 mm. Fluxing is essential for all
processes. After brazing, the brazed parts must be cleaned
thoroughly. Immersion in boiling water generally will remove
the residue; if this is not adequate, the parts are usually
immersed in a concentrated commercial nitric acid or other
suitable acid solution and then rinsed thoroughly.

2.2.3 BAISi-2 brazing filler metal is available as sheet and as
a standard cladding on 1 or both sides of brazing sheet having
a core of either AA3003 or 6951 aluminum alloy. It is used for
furnace and dip brazing only.

2.2.4 BAISI-3 is a general purpose brazing filler metal. It is
used with all brazing processes, with some casting alloys, and
where controlled flow is desired.

2.2.5 BAISi-4 is a general purpose brazing filler metal. It is
used with all brazing processes for complete flow and for good
cOrrosion resistance.

2.2.6 BAISI-S brazing filler metal is available as sheet and as
a standard cladding on 1 or both sides of brazing sheet having
a core of AA6951 aluminum alloy. BAISi-5 is used for furnace
and dip brazing at lower temperatures than BAISi-2. The core
alloy employed in brazing sheet with this filler metal cladding
can be heat treated and aged after brazing.

2.3 BCUP (COPPER-PHOSPHORUS) CLASSIFICATION.

2.3.1 Brazing filler metals of the BCuP classification are used
primarily for joining copper and copper alloys with some lim-
ited use on silver, tungsten, and molybdenum. These filler
metals should not be used on ferrous or nickel base alloys.
While these filler metals are used in the brazing of cupro-nick-
els, caution should be exercised in their use for brazing alloys
containing greater than 30% nickel. They are suitable for all
brazing processes. Lap joints are recommended, but butt joints
may be used if requirements are less stringent.

2.3.2 These filler metals have self fluxing properties when
used on copper; however, a flux is recommended when used
on all other metals, including the copper alloys. Corrosion
resistance is satisfactory, except when the joint is in contact
with sulfurous atmospheres at elevated temperatures.

2.3.3 These filler metals also have a tendency to liquate if
heated slowly. It is important, therefore, especially if the filler
metal is preplaced, to heat as rapidly as possible. The color
after brazing is light gray. Immersion in 10% sulfuric acid will
restore the copper color.

2.3.4 Tt will be noted in Table 1 that the brazing temperature
ranges begin below the liquidus. It is a basic principle in braz-
ing that the lowest temperature within the recommended range
be used, consistent with the joint clearance and the time
needed to complete the braze. This in turn will depend on (1)

the materials joined, (2) the brazing process employed, and (3)
the joint design used.

2.3.5 BCuP-1 brazing filler metal is used primarily for pre-
placing in the joint and is suited particularly for resistance
brazing and some furnace brazing applications. This filler
metal is somewhat more ductile than the other BCuP filler
metals containing more phosphorus. It is also less fluid at
brazing temperature. Joint clearances should be from 0.051 to
0.127 mm.

2.3.6 BCuP-2 and -4 brazing filler metals are extremely fluid
at brazing temperatures and will penetrate joints with very lit-
tle clearance. Best results are obtained with clearances of 0.025
to 0.076 mm.

2.377 BCuP-3 and -5 brazing filler metals may be used where
very close fits cannot be held. Joint clearances of 0.025 to
0.127 mm are recommended.

2.4 BAG (SILVER) CLASSIFICATION.

2.4.1 Brazing filler metals of the BAg classification are used
for joining most ferrous and nonferrous metals, except alumi-
num and magnesium. These filler metals have good brazing
properties and are suitable for preplacement in the joint or for
manual feeding into the joint. All methods of heating may be
used. Lap joints are generally used; however, butt joints may
be used if requirements are less stringent. Joint clearances of
0.051 to 0.127 mm are recommended for proper capillary
attraction. Flux is generally required; however, on most metals,
if brazing is done in a suitable atmosphere with BAg-8, BAg-
8a, BAg-18, or BAg-19, flux may not be necessary.

2.42 BAg-1 brazing filler metal has the lowest flow tempera-
ture of the BAg filler metals. It also flows most freely into
capillary joints. Its narrow melting range is suitable for rapid
or slow methods of heating. BAg-1 is recommended for first
consideration on applications requiring a low temperature, free
flowing BAg filler metal. BAg-1 is more economical (5% less
Ag) than BAg-la.

2.43 BAg-la brazing filler metal has properties similar to
BAg-1. Either composition may be used where low tempera-
ture, free flowing filler metals are desired.

2.4.4 BAg-2 brazing filler metal is, like BAg-1, free flowing
and suited for general purpose work. Its broader melting range
is helpful where clearances are not uniform; but, unless heat-
ing is rapid, care must be taken that the lower melting
constituents do not separate out of liquidation.

2.45 BAg-2a brazing filler metal is similar to BAg-2 but is
more economical than BAg-2 since it contains 5% less silver.

2.46 BAg-3 brazing filler metal is a modification of BAg-1a.
It has good corrosion resistance in marine and caustic media
and, when used on stainless steel, will inhibit interface corro-
sion. Its nickel content improves its wetting ability on tungsten
carbide tool tips and its largest use is to braze carbide tool
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