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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Adhesives

PRESSURE SENSITIVE ADHESIVE COATED VINYL ROOF
COVERS AND PADS
GM3603M

1 SCOPE. This specification covers the performance
requirements of pressure sensitive adhesive coated vinyl roof
cover fabric and pad.

1.1 The adhesive used shall lend itself to all processing
required to make vinyl roof covers and pads. It must bond to
and be compatible with the appropriate production substrates
(exterior paint systems or plastic). The adhesive must be non-
staining and must not be adversely affected by aging or
temperature variations.

1.2 The adhesive coated roof cover fabric must bond to and
be compatible with production roof pads. The pad must be
compatible with production vinyl top material adhesive sys-
tems.

1.3 The release liner must contact the adhesive as received,
during processing and storage of the roll goods and the fabri-
cated parts. The release liner shall be readily removable
without tearing or clongating the system.

2 REFERENCED STANDARDS.

GM9163P
GM9798P

GM9832pP
ASTM D1876

GM2719M
GMA4465P

3 REQUIREMENTS. All materials shall be tested under
ambient condition, 22 + 3°C and 50 + 5% RH, unless other-
wise specified.

3.1 ODOR (GM9832P). The adhesive used for this applica-
tion must not have a toxic or noxious odor and shall not have
any adverse effect on personnel handling it.

3.2 STABILITY (GM9798P). Assemblies conditioned as
stated below must be able to meet all requirements of this
specification. Any separation of the release liner, as received
and during storage, shall constitute a failure.

3.2.1 Elevated Temperature Stability. As shipped, the pres-
sure sensitive adhesive backed roof cover and pad assemblies
must be capable of withstanding 72 h @ 54 + 2°C.

3.2.2 Storage Stability. The shelf life of the pressure sensi-
tive adhesive backed roof cover and pad shall be a minimum
of 6 months when stored at temperatures not exceeding 35°C.
Shelf life shall begin upon receipt from the manufacturer.

3.3 RELEASE LINER. The release liner must contact the
adhesive throughout 100% of its area as received, during pro-
cessing, during storage of the roll goods, during fabrication
and installation of the parts. Any scparation during the above
described handling, including buckling and folds allowing air
to reach the adhesive, is unacceptable.

3.3.1 Removal of Release Liner (ASTM D1876).

At the time of application, the release liner must be readily
removed with a force that shall not exceed 65 N/m at any
instant during testing. Tearing of the release liner during test-

ing or application of the fabricated parts shall constitute
failure.

3.3.1.1 Test Procedure. A 76x152 mm sample of the roof
cover or pad material with release liner folded back approxi-
mately 40 mm, is placed in one jaw of a constant rate of
extension (CRE) machine. The folded back section of the
release liner is placed in the second jaw. The sample is then
pulled in T peel (ASTM D1876) at a rate of 300 mm/minute.

3.4 SEAM STRENGTH. In areas where the vinyl roof cover
or pad has been spliced, the seam strength must be no less than
5900 N/m for vinyl roof covers and 590 N/m for roof pads,
when pulled at a rate of 127 mm/minute.

3.4.1 Test Procedure. Cut a minimum of six 76x152 mm
samples of stitched vinyl roof cover material or spliced and
bonded roof pad material such that the seam is located across
the center of the sample. Pull each sample in tensile, at a con-
stant rate of 127 mm/minute.

3.5 MILDEW AND FUNGUS GROWTH (GM2719M).
The adhesive shall mect the mildew and fungus growth
requirements of GM2719M.

4 PERFORMANCE REQUIREMENTS.

4.1 ADHESION PERFORMANCE. The peel strength shall
be a minimum of 445 N/m following 72 h @ 22 + 3°C and
55 + 5% RH and a minimum of 720 N/m folowing environ-
mental exposures (4.2). Bonds that pop or peel in an unsteady
manner are unacceptable.

4.1.1 Parts shall be capable of being bonded at temperatures
between 15°C and 35°C. high humidity conditions (up to 95%
RH) shall not adverscly affect the bonding characteristics if no
condensation of water is present on the adherent surface. In
instances where condensation is present, the adherent surface
must be dried by hot air or warm rag wipe.

4.1.2 Vinyl roof cover adhesives must meet the adhesion
requirements of this specification when bonded to the appro-
priate production substrate (paint system or plastic) and
production roof pad.

4.1.3 Roof pad adhesives must meet the adhesion require-
ments of this specification when bonded to the appropriate
production substrate (paint system of plastic) only.

4.2 ENVIRONMENTAL EXPOSURES. All samples shall
be conditioned 72 h @ 22 + 3°C and 55 + 5% RH prior to
exposure and allowed to dwell a minimum of 24 h after expo-
sure, prior to testing.

4.2.1 Humid Aging (GM4465P). The assemblies shall be

exposed to 168 h fog humidity.

4.2.2 Heat Aging. The assemblies shall be exposed 168 h at
93+ 2°C.
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4.2.3 Cycle Test. The assemblies shall be exposed to 2 con-
secutive cycles of the following:

72h@ 85 £ 2°C
24 h @ humidity (4.2.2)
8h-30+2°C

40h@ 8512'C

24 h @ humidity (4.2.2)
8 h —30 £ 2°C

4.2.4 Florida and Arizona Exposure (GM9163P).

The assemblics shall be exposed at 45 degrees facing south, to
direct weather, for 150 000 (approx. 1 year) in Arizona (open
rack). Assemblies shall also be exposed @ 5°C facing south, to
direct weather, for 150 000 langleys (approx. 1 year) in
Florida.

4.3 PLASTIC CREEP (GM9798P). For assemblies with
mechanically secured edges, there shall be no more than 0.5
mm creep or slippage of the bonded vinyl fabric or pad fol-
lowing testing. For assemblies with unsecured edges, there
shall be no creeping or slippage of the bonded vinyl fabric or
pad following testing.

4.3.1 Ambient Temperature Test. The assemblies shall be
exposed 24 h @ 22 £+ 3°C and 55 + 5% RH.

4.3.2 High Temperature Test. Following 24 h ambient tem-
perature conditioning, the assemblics shall be exposed 2 h @
851 2°C.

4.3.3 Humidity Test (GM4465P). Following 24 h ambient
temperature conditioning, the assemblies shall be exposed to 2
h fog humidity.

4.4 NONSTAINING CHARACTERISTICS (VINYL ROOF
COVER ONLY). The adhesive shall not stain or discolor the
vinyl fabric. Some discoloration of the paint is permissible,
however no migratory staining is allowed.

4.4.1 Bond two 51x102 mm samples of pressure sensitive
adhesive coated vinyl roof cover material to a 102x305 mm
white panel of the appropriate production paint system. Mask
one-half of each bonded vinyl fabric with a white index type
card. Place the sample face up under a RS sunlamp set at a dis-
tance to obtain a black surface temperature of approximately
63 1 2°C. After 14 days remove the mask and note any discol-
oration of the vinyl.

4.5 RUST RESISTANCE. The vinyl roof cover or pad adhe-
sive shall not promote rust.

45.1 Test Procedure. Bond a 76x152 mm piece of the vinyl
roof cover or cover/pad assembly to individual solvent cleaned
and cross hatched white 102x305 mm panels of the appropri-
ate production paint system. Allow a minimum dwell time of
72 h. Place cach assembly (vinyl side up) in a horizontal pos1-
tlon m a wood rack. Place rack with panels into an air-

oven until the vinyl surface rature reaches 83
:!: 2°C (approx. 10 minutes @ 115 1 2°C). When vinyl surface
reaches temperature, remove the panels from the oven and

immediately immerse them in water for 2 minutes keeping the
panels in the horizontal position (Quench water temperature
not to exceed 25°C). Allow the panels to dry 48 h @ 22 £ 3°C
and 55 £ 5% RH. Return the panels to the oven and repeat the
process. Lift the cover and inspect for rust.

5 PROCESSING REQUIREMENTS (GM9798P).
5.1 REBONDABILITY.

5.1.1 Vinyl Roof Cover or Cover/Pad Assembly to Substrate.
Parts must be able to be positioned and repositioned up to 5
minutes. Following repositioning they shall affect a bond to
the appropriate substrate sufficient to meet all specification
requircments. When peeled back for repositioning, there shall
be no transfer of adhesive to the adherent.

5.1.2 Vinyl Roof Cover to Pad. The pad must affect a suffi-
cient bond within 5 minutes to withstand positioning and
repositioning of the vinyl roof cover. The vinyl roof cover
must be able to be positioned and repositioned up to 5 minutes
and still affect a bond to the pad sufficient to meet the require-
ments of this specification. Any separation during the above
described handling, including buckling, folding and tearing of
the pad is unacceptable.

5.2 FREE TACK. If the adhesive coated surface of the vinyl
roof cover or pad comes in contact with itself after removal of
the release liner, the material must be able to be peeled apart
for up to 5 minutes without distorting the adhesive film on
either side.

6 [INITIAL SOURCE APPROVAL.  No shipment shall
be made by any supplicr until representative initial production
samples have been approved by enginecering as meeting the
requirements of this specification.

6.1 Completed copies of the GM Material Safety Data Sheet
and Critical Material Register (available from the engineering
department or laboratory), or equivalent, must be submitted
with any new submissions or where a composition change has
occurred.

7 INSPECTION AND REJECTION.  All shipments of
material or parts under contract or purchase order manufac-
tured to this specification shall be equivalent in every respect
to the initial samples approved by engineering. There shall be
no changes in either formulation or manufacturing processes
permitted without prior notification and approval by engineer-
ing. Lack of notification by the supplier constitutes grounds
for rejectxon of any shipment. While samples may be taken
from incoming shipments and checked for conformance to this
specification, the supplier shall accept the responsibility for
incoming shipments meeting this specification without depen-
dence upon purchaser’s inspection.

8 APPROVED SOURCES.  Engincering qualification
of an approved source is required for this specificaiion. Only
sources listed in the GM CorporateMatcnalsFile under this
specification number have been qualified by engineering as
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