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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Procedures

RESISTANCE TO ARCING AND CHARRING OF
ADHESIVES, RESINS AND MARKING INKS
GM9154P

1 SCOPE. This procedure is used to determine the ability
of various products to resist arcing and charring when used
on materials subjected to dielectric embossing.

2 EQUIPMENT REQUIRED.

2.1 Laboratory dielectric press (with a calibrated R.F.
voltmeter, 13 £ 1 MHz). (Available from: Reeves Electronics,
Chicago IL 60613)

2.2 Laboratory rule line die (Drawing XD-3-4821, available
from GM Engineering Standards).

2.3 Loading tray, 300 x 300 x 6.35 mm.

2.4 Tempilaq indicator (polyethylene enclosed mylar).
(Available from: Tempil Division, Big Three Industries,
South Plainsfield NJ 07080)

2.5 Polyethylene film sheets, 180 x 200 x 0.025 mm thick.
(Available from Visking Corp.; Industrial Grade)

2.6 Standard nonmetallic unsupported film. 2322EX, cut
180 x 200 mm with the 200 mm dimension being in the
machine direction. (Available from: Diversitech General,
34975 W. Tweive Mile Rd., PO Box 9067, Farmington Hills
MI 48018)

2.7 Standard foundation board, #21929X, cut sample
180 x 200 mm with the 180 mm direction being machine
direction. (Available from: Fibre Convertors, 29200 Vassar
Ave., Livonia MI 48152)

2.8 Air-circulating oven.
2.9 Controlled temperature and humidity chamber.

2.10 Adhesive spreader able to obtain 2 strips, 12 mm wide,
50 mm apart and 0.38 mm thick.

3 TEST SPECIMENS.

3.1 Preparation of Samples for Adhesive Test.
3.1.1 Stir the adhesive thoroughly.

3.1.2 Apply 2 strips of liquid adhesive, 12 mm wide, 50 mm
apart and 0.38 mm thick, parallel to the machine direction on
4 pieces of the standard foundation board.

3.1.3 Within 5 minutes of the adhesive application, dry the 4
pieces of coated standard foundation board for 1 b in an air-
circulating oven at 85 + 2 C.

3.1.4 Place 2 of the dried, coated standard foundation
boards in a humidity chamber at 65 = 5% RHand 21 2 C
for a min of 4 h.

3.2 Preparation of Samples for Ink Test.

3.2.1 Paint 2 strips 12 mm wide, 50 mm apart perpendicular
to the die bar, on 4 pieces of foundation board using a thick
coating.

3.2.2 Dry all the ink painted standard foundation boards for
1 h in an air-circulating oven at 85 + 2 C,

3.2.3 Place 2 of the painted standard foundation boards in a
humidity chamber at 65 £ 5% RH and 21 = 2 C for a min of
4 h

3.3 Preparation of Samples for Resins Test.

3.3.1 Based on resin viscosity, choose the appropriate sam-
ple preparation method, either 3.1 or 3.2.

4 TEST PROCEDURE.

4.1 Procedure for Press Setup.

4.1.1 Set the heat timer for 16 s and the hold timer for 1 s.
4.1.2 Set the pressure gauge for 3.45 kN.

4.13 Assemble the standard materials in the following
sequence: On the loading tray center the standard foundation
board. Next place the Tempilaq, painted side up, on top of the
standard foundation board so that it will be under the right
die blade. On top of the Tempilag and standard foundation
board, center the polyethylene film. The nonmetallic unsup-
ported vinyl film shall be centered, face side up, over the
polyethylene film. (See Figure 1)

4.14 Center the die on top of the nonmetallic unsupported
film making certain the Tempilag is under the right die bar.

4.1.5 Emboss the press setup material allowing 5 s interval
between closing of the press and the application of heat. This
delay provides better die contact and prevents surface arcing
upon heat initiation.

4.1.5.1 It is sometimes necessary to increase the die pressure,
after the upper press platen is lowered on the die, by
increasing the press input air gauge reading and then, without
raising the platen, decrease the air input to the normal
reading. This procedure before initiation of heat will reduce
surface arcing without adversely affecting the test.

4.1.6 Remove the Tempilaq carefully to determine melt.
Delamination of the 2 sheets of mylar film when stripped
from the materials will destroy the indication of melt.

4.1.7 The correct heat setting is obtained when the 149 C
Tempilaq has completely melted under the die bar and the
156 C, 163 C and 170 C Tempilaq is melted only at the edges
of the bars.
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4.1.8 If necessary, repeat the above procedures adjusting the
heater controls and using new setup materials until the
correct melt has been obtained.
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FIGURE 1 - ASSEMBLY FOR DETERMINING
PRESS SETUP

4.2 Arc Test.
4.2.1 Assemble the materials in the following sequence: On

the loading tray, center the test specimen. Next place the
polyethylene film on top of the test specimen. The nonmetal-

lic unsupported vinyl film shall be centered, face side up, over
the polyethylene film. The Tempilaq shall be omitted during
this test.

4.2.2 When cool and within 15 minutes after removal from
the oven, emboss 2 of the dried coated standard foundation
boards using the heater values obtained in 4.1.7.

4.2.3 Emboss the conditioned standard foundation boards
within 2 minutes after removal from the humidity chamber
using the heater values obtained in 4.1.7.

NOTE: To facilitate handling, several samples may be taken
from the humidity chamber or conditioning room and placed
in a polyethylene bag or wrapping to retain the moisture until
they can be embossed. Samples may remain in the polyethyl-
ene wrapping a max of 1 h.

5 EVALUATION AND RESULTS.

5.1 Evaluate those areas near the vicinity where the embos-
sing blades were in contact with the materials under test and
report the results.

Satisfactory: No arcing or charring.
Unsatisfactory: Any arcing or charring.

5.2 Undue surface arcing may be caused by too high a
Tempilaq melt, metal filings, or non-radiused blade ends.

6 GENERAL INFORMATION. This standard was issued
in October 1986, revised from FBTM 31-42, and originated
by the Textiles Committee. The latest revision, dated July
1988, completely revised the standard.
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