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GENERAL MOTORS ENGINEERING STANDARDS

- Procedures

Materlals and Processes

PROCEDURE TO VERIFY THAT HEAT STAKES RESIST A MINIMUM
TENSILE LOAD
GMI674P

1 SCOPE. This procedure is used to determine if a heat
stake will withstand a 90 N tension load applied perpendicu-
larly at a constant rate. This procedure was developed for ABS
(with a grained surface) heat staked to painted steel of 1 mm
nominal thickness. Other materials, test conditions or loads
may requirc modifications to this procedure.

2 REFERENCED STANDARDS.

AVEl113 HV8113

3 EQUIPMENT REQUIRED.
3.1 A tensile testing machine with an environmental chamber.

3.2 Cold rolled steel strips 25 x 101 mm, 'approximau:ly 1.5
mm thick. These are avaiiable through:

Advanced Costing Technologies
273 Industrial Drive

P.O. Box 735

Hillsdale, MI 49242-0735

(517) 439-1492

3.3 Cold rolled steel plaques approximately 101 x 154 mm,
of 1 mm nominal thickness. These can be obtained from the
source noted in step 3.2,

3.4 Small "C" clamps, vise, pliers.

3.5 2.54 mm wide molding tape, 3M 4205, or equivalent.
3.6 CIBA-GEIGY AV8113 and HV8113 two-part epoxy or
equivalent. The adhesive used must not deteriorate the poly-
mer. This material will be referred to as epoxy.

3.7 Technical grade isopropyl alcohol.

3.8 A band saw for cutting sections from the part that are
artached by heat stakes.

4 TEST PROCEDURE.

4.1 ldentify the location(s) of all heat stakes on the part to be
tested.

4.2 Using a band saw, cut a section from the part so that only
onc heat stake is connecting the ABS to the steel. Care must be
taken not to damage the heat stake dunng the cutting process.
The section should be approximately 50 x 50 mm with the heat
stake in the center. If, because of the sample configuration, it is
not possible to achieve a section of this size at all of the loca-
tions to be tested, a smaller section may be used. Smaller
sections must have sufficient area for bonding to withstand the
90 N load.

4.3 With a vise and pliers bend a 25 x 101 mm strip in half
and then bend the ends out to form a "T". Each half of the
crossbar should be about 25 mm long (see Figure 1).

NOTE: Tape has been successfully used to bond the ABS to
the T-strip for samples tested at room temperature and @
-30°C, however, many tapes soften too much to be used @
85°C. If 1ape will be used to bond the ABS to the T-strip, fol-
low the procedure in 4.4. If samples are to be tested @ 85°C.,
epoxy should be used to bond the T-strip to the ABS following
the procedure in 4.5 (sec Figure 2).

4.4 Apply the molding tape across the crossbar of the T-strip.
Attach the T-strip to the ABS. The folded section should be
directly over the heat stake. If the surface to which the tape is
applied is curved, use a clamp to hold the T-strip to the ABS.
Allow the sample to remain bonded for a minimum of 24 h
before testing the heat stake.
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FIGURE 1 - FOLDED STRIP
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FIGURE 2 - SET-UP USING ONLY TWO PART EPOXY RECOMMENDED FOR USE @ 85'C

4.5 Using the two-part epoxy, bond the steel component of
the assembly to the 101 x 152 mm plate. to use the two-part
epoxy the following procedure should be consistently fol-
lowed:

4.5.1 Carefully clean all surfaces to be bonded with isopropyl
-alcohol and allow to dry.

4.5.2 Starting with two equal portions of CIBA-GEIGY
AV38113 and HV8113, (the two-part epoxy) one is blue and the
other is yellow, mix with a spatula until the two materials are
homogeneous (green).

4.5.3 Within 15 minutes, apply the epoxy, to one of the sur-
faces to be bonded. Press the other surface against the epoxy,
applying enough pressure for the epoxy to completely spread
cross the two surfaces. The epoxy must not come in contact
with the heat stake,

4.5.4 Allow 24 h min cure time before testing the heat stakes.

4.6 Clamp the folded portion of the strip with the upper grip
on the tensile test machine. With two "C" clamps placed at
diagonal comers, attach the plaque to the base plate on the ten-
sile test machine (see Figure 3).
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