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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Procedures

PROCEDURE TO DETERMINE THE FEMALE MOLD FORMING
TEMPERATURE OF VACUUM MATERIAL
GM9171P

1 SCOPE. This procedure is used to determine the forming
temperature of a vacuum formable material.

2 EQUIPMENT REQUIRED.

2.1 Vacuum forming machine, Comet Labmaster Model
1420 or equivalent using calrod heaters. (Available from:
Comet Industries, Inc., Bensenville IL)

NOTE: A sandwich heating system is required with the top
heater adjusted so the heating coils are 15 mm above the
sheet line. The % input controls are to be set on 75 for the top
and 100 for the bottom, or equivalent.

2.2 Female forming grained mold. This mold is provided
with cooling tubes and an iron versus constant thermocouple
and is used to provide a necessary cooling system and
instrumentation for mold temperature readout. (Available
from: Sur Vac Incorporated)

NOTE: All forming molds must be checked before use. A
suggested hot and cold water mixing valve “hydroguard”
#423-1100 by the Powers Regulator Company is needed to
maintain mold temperature. Also needed is a mold tempera-
ture readout instrument (Type #1500) Pyrometer. (Available
from: Alner Instrument Company)

2.3 Two Thermalert II infrared thermometers or equivalent.
(Available from: Raytek, Inc., Santa Cruz CA 95060)

2.4 Clamping Frame, 320 x 320 mm.
3 TEST PROCEDURES.

3.1 Install the forming mold in the vacuum forming ma-
chine, centering it under the clamping frame.

3.2 Adjust the lower platen so as the sheet line of the
material under test is 2.5 to 10 mm below the base of
the mold.

3.3 Install the necessary water and drain lines used to cool
the mold.

NOTE: The temperature of the mold is to be maintained
between 54 and 60 C during forming.

3.4 Turn on the panel power and vacuum pump. Set
controls on the machine. Turn on the heaters as specified
allowing 30 minutes for warm up. Set the drape delay timer
for 2 s so operator can check the temperature of the sample.
Set the drape delay, drape return, and vacuum switches on
bottom position. Set the auto drape to the center position.

3.5 Maintain the vacuum at the reservoir at 635 mm Hg at
the start of forming.

3.6 Adjust and maintain the line pressure to the machine at
485 kPa.

3.7 Set the drape return timer for 30 s so the vacuum will
remain on for the specified time.

3.8 Adjust the clamping frame to accommodate a 380 x
380 mm sample.

NOTE: The inside dimension of the clamping frame will be
320 x 320 mm.

3.9 Cut 2 samples 380 x 380 mm marking the machine
direction of each.

3.10 Place one of the sampies in the clamping frame, surface
side (face) toward the mold. Align the machine direction of
the sample parallel to the front of the forming machine.

3.11 Prior to indexing the first sample into the heaters, sight
the infrared thermometers on the center of the sheet, top
and bottom.

3.12 Index the frame into the heater. The heating timer will
automatically start.

NOTE: Excessive sag is a good indicator of doubt-
ful material.

3.13 Test samples are to be formed at the following tempera-
tures: 149 C, 154 C, 160 C, 166 C, 171 C, 177 C, and
182 C. Additional samples should be formed at higher or
lower temperatures, if necessary, to produce the desirable
forming temperature.

NOTE: The material must be formed within 2 s after
reaching the desired temperature.

3.14 When the buzzer sounds, immediately index the frame
to the forward position and check the temperature of the top
and bottom of the sample with the temperature measur-
ing devices.

3.15 When the drape delay timer zeros, the vacuum will
automatically shut off.

3.16 As soon as the sample cools to within 2.5 C of the
mold temperature (54 to 60 C), manually return the platen to
the lower position.

NOTE: The grained mold contains cooling tubes. Refer to
the drawing.

3.17 Remove the formed sample from the clamping frame.

3.18 Place the second sample into the clamping frame with
the surface side (face) toward the mold. Align the machine
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direction of the sample perpendicular to the front of the
forming machine.

3.19 Repeat 3.11 through 3.17 on a flat surface until they
reach room temperature (21 £ 2 C) and condition them at
that temperature for a minimum of 4 L.

3.20 Piace the samples in an air-circulating oven set at 85 C
for a period of 4 h.

3.21 After removing the samples from the oven, let them
stand until they reach room temperature.

3.22 Evaluate the gloss, grain loss, and color changes by
comparing the formed part of the sample to the coated fabric
master. Any change in the surface finish that is observed is to
be noted.

4 GENERAL INFORMATION. This is a newly issued
standard, revised from FBTM 31-128 and originated by the
Textiles Committee.
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