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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Procedures

ADHESION OF FIBER COATING
GM9210P

1 SCOPE. This procedure is used to determine the adhe-
sion characteristics of fiber coated (flocked) parts by
measuring the bond strength between the flock and the sub-
strate and determining the resistance to marring.
1.1 This procedure includes the following Methods:
Method 1, Mar Test.
Method 2, Knife Peel Test. Determines adhesion of flock
with a film carrier to substrate,

Method 3, Hot Melt Peel Test. Determines adhesion
between polyester flock and flexible substrates.

2 REFERENCED STANDARDS.
9981062

3 EQUIPMENT REQUIRED.

3.1 Mar tester equipped with 500 g weight (Drawing EQ 181,
available from the GM specification supplier).

3.2 Paper clip, No. 1 Gem (standard office supply).
3.3 Stanley knife, or equivalent razor kmife.

3.4 Hunter scale, or equivalent spring scale capable of mea-
suring 0 to 10 N.

3.5 Clcan white cheesecloth.
3.6 Solvent 9981062.
3.7 Humidity chamber.

3.8 Hot melt adhesive gun, General Products’ Polygun II or
equivalent.

3.9 Hot melt adhesive, Adchem #7301-13 or equivalent.

3.10 Hot melt fixture/mold, to create a flow channel 75 x 5 x
5 mm. See Figure 1.

3.11 Force gage or tensile test machine.
3.12 Clampsfjaws with serrated faces.

4 TEST SPECIMENS.
mately 150 x 40 mm.

Cut 6 samples cach approxi-

§ TEST PROCEDURE.

5.1 METHOD 1, MAR TEST. This test is to be performed
on onc sample as received, one sample after moisture expo-
sure, and one sample after solvent exposure.

5.1.1 Moisture exposure: Test immediately after exposure to
24hat 38+ 2°C and 95 + 5% RH.

5.1.2 Solvent Exposure:

5.1.2.1 Saturate a clean white cheesecloth with solvent
9981062 (naphtha) and wring out excess.

5.1.2.2 Fold the solvent dampened cloth and place onto the
face of the sample and leave in place for 5 minutes. The cioth
shall cover the entire face of the sample.

5.1.2.3 Remove the cloth and test sample immediately.

5.1.3 To test, insert the paper clip (large end down) into the
slot of the 500 g weight. Tighten screw to lock paper clip
firmly into place.

5.1.4 Place one sample onto the base of the tester.

5.1.5 Place the 500 g weight, with paper clip in place, into
slot on the tester above the test sample.

5.1.6 Pull the sample lengthwise back and forth under the
weight for 10 cycles (where one cycle is the movement back
and forth) covering a path measuring approximately 100 x 10
mm. The sample shall be pulled at 37 m/s.

5.2 METHOD 2, KNIFE PEEL TEST. This test is to be
performed on one sample as received, one sample after mois-
ture exposure and onc sample after solvent exposure (see 5.1.1
through 5.1.2.3 for exposure methods).

5.2.1 Cut through to the substrate 2 parallel lines 6.3 mm
apart and 30 mm long.

5.2.2 Peel back enough of the fiber coating/adhesive film
strip to place into the spring scale clip.

5.2.3 Peel back this strip at a 180" angle at the rate of 250
mm/minute,

5.3 METHOD 3, HOT MELT PEEL TEST. This test is for a
flocking application onto rubber substrate, where an adhesive
is applied to the rubber prior to the application of the flocking
fibers. This test is to be performed on 3 samples each for as
received and after moisture exposure.

5.3.1 Sample Preparation.

5.3.1.1 "Mount flocking sample into fixture/mold. Position
flock side towards hot melt channel and towards one end of
sample. Clamp tight to prevent adhesive leakage. Inject hot
adhesive into mold port, making sure gun tip is held flush with
inlet until adhesive exits through port hole.

5.3.1.2 Allow hot melt adhesive to cool 20 minutes before
cutting excess adhesive from port hole. Release material from
mold and trim port tab flush with channel and any excess
adhesive from sides of channel. Run test after 30 minutes at
room temperature or within 8 h.
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5.3.2 Sample Test.

5.3.2.1 Cut or peel substrate form adhesive for jaw clamping.
Position metal plate on top of adhesive. Attach clamp or jaws
to adhesive and metal plate, and secure rubber substrate on
same end to a stationary fixture. See Figure 2.

5.3.2.2 Pull hot melt adhesive from substrate in a 180° peel at
a rate of 305 mm per minute for 2 minimum of 50 mm of sep-
aration/peel.

5.3.2.3 Repeat this test on a minimum of 3 test samples per
lot and for cach test exposure as noted in 5.3.

6 EVALUATION AND RESULTS.

6.1 MAR TEST RESULTS. Rcport separate results for as-
received, after moisture exposure, and after solvent exposure
as follows:

6.1.1 Satisfactory: No marring or scuffing of the fiber coat-
ing to the point of exposing the substrate and/or adhesive. No
pecling of the fiber coating/adhesive layer.

6.1.2 Unsatisfactory: Marmring or scuffing of the fiber coat-
ing to the point of exposing the substrate and/or adhesive. Any
peeling of the fiber coating/adhesive layer.

6.2 KNIFE PEEL RESULTS. Report separate results for as-
received, after moisture exposure, and afier solvent exposure
as follows:

6.2.1 The number of newtons (N) for peel.

6.2.2 If unable to peel back any fiber coating/adhesive film
or if a peel strength is unavailable due to breakage of the adhe-
sive/fiber coating film strip (indicating a strong bond) report
no adhesive failure.

6.3 METHOD 3, HOT MELT PEEL TEST RESULTS.

6.3.1 ‘Report the force in Newtons (N) for maximum and
average values per sample.

6.3.2 Note peelftear distance.
6.3.3 Note type of separation (failure mode).

7 SAFETY. This method may involve hazardous materi-
als, operations and equipment. This method does not propose
to address all the safety problems associated with its use. It is
the responsibility of the user of this method to establish appro-
priate safety and health practices and determine the
applicability of regulatory limitations prior to use.

€ GENERAL INFORMATION. This newly issued stan-
dard has been revised from BOCTM 45-92 by Cadillac. The
latest revisions include:
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FIGURE 1 - HOT MELT PEEL TEST FIXTURE/MOLD
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