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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Procedures

METHOD FOR CHARACTERIZING SOLDER METAL
GM9051P

1 SCOPE. This standard covers a method for determining
the approximate composition and operating temperatures of
solder metals by establishing the liquidus and solidus points
on a “cooling curve.” Usually about 225 g of solder metal is
required for the test.
2 APPARATUS.

a. Test tube, 25 x 250 mm.

b. 60.32 mm pipe (152 mm long) and cap (Figure 1).

c. Sand.

d. Ring stand and Meker-type burner (Figure 1).

e. High temperature thermometer.

f. Tin-lead constitution diagram, as shown in Figure 2.
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FIGURE 1 - TEST APPARATUS
3 PROCEDURE.

3.1 Cut sample of the solder metal into sections of suitable
size for insertion in test tube. (In general, wire shall be cut

into sections 75 to 125 mm long; other forms shall be cut to
insure the most representative sample for the test.)

3.2 Assemble apparatus as shown in Figure 1.
3.3 Place pieces of solder metal in test tube.

3.4 Place thermometer in test tube prior to heating or warm
gradually prior to immersion in hot metal to avoid breaking.

3.5 Heat metal to desired temperature or until metal is
completely liquid.

3.6 Remove flame.

3.7 As bath cools, observe and record temperature at 1 min.
intervals until the readings indicate that the first “arrest
point” is reached. At this time, observe temperature carefully
and determine total number of minutes between point of
initial temperature arrest and point at which temperature
again begins to drop. THE FIRST POINT OF TEMPERA-
TURE ARREST IS THE “LIQUIDUS POINT.”

3.8 Continue to observe and record temperature at 1 min.
intervals until the second “arrest point” is reached. At this
time, observe temperature carefully and determine total
number of minutes between the beginning of this arrest and
the point at which the temperature again drops. THIS
SECOND ARREST POINT IS THE “SOLIDUS POINT.”

3.9 Follow notation of the solidus point, continue to observe
and record temperature until temperature has dropped an
additional 30 C.

3.10 Plot readings on graph paper, using ‘‘temperature” as
the ordinate and “time” as the abscissa; and designate the
solidus and liquidus points.

3.11 Compare graph with a tin-lead constitution diagram, as
shown in Figure 2, to determine the approximate composition
of the solder metal sample under test.

4 GENERAL INFORMATION. This standard was pub-
lished in April 1979. The latest revision include editorial
changes in November 1988.
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TIN-LEAD RATIO
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NOTE: Points on curve conform to solidus
and liquidus values shown in ASTM B32.
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FIGURE 2 - TIN~-LEAD CONSTITUTION DIAGRAM
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