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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes — Metals

SOLDERING FLUXES
ZINC CHLORIDE, AMMONIUM CHLORIDE SOLDERING FLUX (CRYSTALLINE)
GM3600M

1 SCOPE. This specification covers solid crystalline
fluxes for use as an oxide scavenger and oxidation preventive
for molten solder in solder baths; also, where corrosion is not a
factor and where parts can be cleaned after soldering. The flux
will dissolve surface oxides, but grease and oil must be other-
wise removed. The specification requires that the user specify
the % (mass) of each constituent desired or the melting point
desired for the application(s) in mind.

1.1 Eutectic compositions of the two salts specified are fre-
quently selected and or identified by use of the accompanying
ammonium chloride, zinc chloride constitution diagram (see
Appendix).

2 CHEMICAL COMPOSITION. Flux furnished to this
specification shall be composed of commercial grade ammo-
nium chloride and zinc chloride, or of an ammonium chioride,
zinc chloride double salt. The % (mass) of each shall be as
specified by the purchaser.

3 FORM, SIZE, AND QUALITY. Salts shall be mixed
uniformly to form a homogenous blend; and crystal size of
components shall be comparable to minimize segregation dur-
ing handling.

4 INITIAL SOURCE APPROVAL. No shipment shall
be made by any supplier until representative initial production
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samples have been approved by engineering as meeting the
requirements of this specification.

4,1 Completed copies of the GM Material Safety Data Sheet
and Critical Material Register (available from the engineering
department or laboratory) must be submitted with any new
submissions or where a composition change has occurred.

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
issued in November 1949, The latest revisions include the fol-
lowing: April 1989 editorial changes; December 1977 editorial
changes.
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APPENDIX A

A1 The constitution diagram shown below represents the
various physical states obtained by heating combinations of
ammonium chloride and zinc chloride. The meaning and use
of the diagram may best be explained by use of the following
examples:
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CONSTITUTION DIAGRAM
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Al.1 EXAMPLE 1. Flux containing 10 percent ammonium
chloride and 90 percent zinc chloride.

This flux becomes liquid at approximately 240 C, at which
temperature the mixture consists of a completely homogeneous
liquid, and remains in this form until the temperature rises to
approximately 360 C. At this temperature, ammonium chloride
begins to boil off; and, with increasing temperature, is lost
from the mixture. On testing this mixture, it would be found
that the amount of ammonium chloride would decrease gradu-
ally as the temperature increases. If, for instance, the
temperature of the pot were held at 400 C, the composition of
the flux on the surface would change so that approximately 4
percent ammonium chloride would remain. This material
would, therefore, be useful as a flux between the temperatures
of 240 and 360 C.

Al.2 EXAMPLE 2. Flux composed of 27 percent ammo-
nium chloride and 73 percent zinc chloride.

The melting point of this mixture would be approximately 185
C, which is considerably lower than that of any other mixture
possible with these two salts. The liquid obtained by melting
this mixture would remain unchanged in composition until a
temperature of 346 C is attained. At this point, ammonium
chloride is lost rapidly, and the flux reverts to a higher zinc
chloride composition.

Al1.3 EXAMPLE 3. Flux containing 50 percent ammonium
chloride and 50 percent zinc chloride.

With this composition, the liquid state will not be reached until
the temperature rises to 346 C. At this point, ammonium chlo-
ride will be released as a gas, and the liquid state would
contain only zinc chloride plus ammonium chloride in gas
form. Composition of the mixture would change rapidly with
the loss of ammonium chioride. If the temperature were raised
to 360 C, prolonged heating would eventually result in the for-
mation of a flux containing 10 percent ammonium chioride
and 90 percent zinc chloride. If a 50 to 50 composition flux
were heated to exactly 343 C and kept at this temperature for
some length of time, it would be found that the pasty flux
would eventually become liquid. This change in physical state
would occur when the percentage of ammonium chloride was
lowered to 37 percent by evaporation. Further heating at this
temperature would result in an even greater loss of ammonium
chloride. Any flux composition containing more than 37 per-
cent ammonium chloride by mass would react in a solder pot
in the same way as Example 3.
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