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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Procedures

FORMABILITY OF UNSUPPORTED EXPANDED VINYL
HEAD RESTRAINT MATERIAL
GM9181P

1 SCOPE. This procedure is used to determine the color
characteristics of the expanded vinyl material after forming.

2 EQUIPMENT REQUIRED.
2.1 Vacuum forming machine.

2.1.1 Comet Labmaster model 1420, or equivalent. (Avail-
able from: Comet Industries, Inc., Bensenville IL)

2.12 A valve must be added to the main vacuum line in
order to adjust the forming rate. A vacuum indicator should
also be installed between the vacuum regulator valve and the
forming plug to show the actual vacuum being drawn at the

plug.

2.1.3 A “sandwich” heating system is required with the top
heater adjusted so the heating coils are 152 mm above the
sheet line. The % input controls are to be set to obtain the
required forming temperature in 55 to 65 s.

2.1.4 The vacuum at the reservoir is to be maintained at
84 kPa Hg at the start of forming. Line pressure to the
machine should be at 689 kPa.

2.1.5 A clamping frame insert is to be inserted and firmly
attached in place.

2.2 Temperature measurement.

2.2.1 Two Thermalert II infrared thermometers or equiva-
lent, are to be used to measure the temperature of the sheet
prior to forming. They should be sighted on the center of the
sheet top and bottom. (Available from Raytek, Inc., Santa
Cruz CA 95060)

2.3 Vacuum forming test plug.

2.3.1 Dimensions and other details are shown on drawing
MD 1976 (available from GM Engineering Standards).

NOTE: Forming plugs constructed to specifications must be
checked prior to use.

2.4 Billow box.

2.4.1 Dimensions and other details are shown on drawing
MD 1976. Mount the box centrally on the upper platen bar.
Connect a 32 mm ID flexible line from the top of the billow
box to the upper platen press vacuum/air supply connection.
The upper platen bar stops are to be adjusted so that there is
0.75 mm clearance between the bottom edge of the box and
the top of the clamping frame insert. This measurement is to
be taken with the billow box in the lowered position.

3 TEST PROCEDURE.

3.1 Cut one sample 455 x 585 mm with the 585 mm
dimension being the calender direction.

3.2 Place the forming plug into the vacuum forming ma-
chine, centering it under the clamping frame. The top of the
forming plug must be 125 mm below the sheetline prior to
forming. The top surface of the plug base must be 12 mm
above sheetline at time of forming. During the forming the
temperature of the forming plug is to be maintained between
21 to 38 C.

3.3 Set the controls on the machine as folliows.

3.3.1 Turn the infrared thermometers on and allow to
warm-up for a period of 1 h.

3.3.2 Turn heaters on as specified and allow 30 min. for
warm-up.

3.3.3 Tum the panel power and vacuum pump on.
3.3.4 Top drape switches to automatic.

3.3.5 Bottom drape switches to middle position.

3.3.6 Drape delay to the bottom position.

3.3.7 Drape return timer to 30 s.

3.3.8 Drape return switch to the bottom position.

3.3.9 Vacuum switches to the bottom position.

3.3.10 Vacuum delay off.

3.3.11 Snap back off.

3.3.12 Vacuum valve regulator is to be partially open (only
enough) to obtain a vacuum on plug at the time the lower

platen has completed up travel).

3.4 Place the material in the clamping frame with the
transcalender direction parallel to the front of the machine.

3.5 Index the frame into the heater. The heater time will
automatically start.

3.6 The heater time should be adjusted so a top temperature
of 160 to 166 C is obtained prior to forming, and bottom
temperature 144 to 150 C.

3.7 When the buzzer sounds, immediately index the frame
to a forward position, approximately 3/4 travel out of heater,
and check temperature. Index frame to full forward position
and check bottom temperature.
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3.8 The billow box will now automatically lower.

3.9 Manually depress the top air button until the sample has
billowed to contact the top of the plug, this to be done within
2 s.

3.10 Simultaneously release top air button and activate
bottom drape switch to up position.

3.11 From the time the material makes contact with the
forming plug, until the end of the cycie, there shall be a
minimum of stretching of the material. Non-uniform material

thickness, caused by too severe stretching, can be observed by
examining a section of the formed material. Cut a line
perpendicular to the longest dimension of the formed pad.
Correction should be made by adjusting the vent on the side
of the billow box. Minimum thickness at center of formed
material should be 1.27 mm with variation not to exceed
30.26 mm (excluding 25 mm length extending from the base
of the formed material).

4 GENERAL INFORMATION. This is a newly issued
standard, revised from FBTM 31-152 and originated by the
Textiles Committee. -

9181P
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