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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Adhesives

ADHESION REQUIREMENTS OF INTERIOR CARPETS
GM3608M

1 SCOPE. This specification defines the adhesion
requirements of bonded carpeting to any painted or unpainted
substrate, where they are subjected to interior environments.
Typical applications include side wall trim panels, center floor
consoles, ctc. The carpet system used must meet the require-
ments of GM2715M.

1.1 Performance to this specification is dependent on the
bonding substrates. When attaching to substrates such as
polyolefins (i.e. polyethylene or polypropylenc) or when
extreme shear loads are present additional mechanical attach-
ments may be required.

1.2 When part of a door or quarter trim panel assembly, the
carpet system must also meet the performance requirements of
GM2740M.

1.3 The carpet shall be classified by application.

Type I - Trim Carpet Systems. This type covers interior
trim carpet applications, excluding floor carpet systems,
The adhesive used may be pressure sensitive, spray, or

pumpable.
Type II - Floor Carpet Systems.

1.4 All carpet systems shall be given a grade designation in
accordance to the high temperature requirements for the spe-
cific carpet application.

Grade A. Covers carpet systems which will be located in
low temperature areas. A low temperature area is one in
which the carpet surface temperature does not exceed
82°C.

Grade B. Covers carpet systems which will be located in
moderate temperature arcas. A moderate temperature area
is one in which the carpet surface temperature does not
exceed 100°C.

Grade C. Covers carpet systems which will be located in
high temperature areas. A high temperature area is one in
which the carpet surface temperature does not exceed
110°C.

1.5 EXAMPLE OF DRAWING CALLOUT,

Carpet.......... 3 oz. latex backed 12 oz. polypropylene need-
lepunch carpet (Tara) to mect GM2715M
Substrate.......... GM7400M ABS (FL2070, PR2100,
SGE1070, TSA30)

Adhesion Performance .......... GM3608M, Type 1, Grade A
Assembly Performance. GM2740M

2 REFERENCED STANDARDS.

GM2715M GM9S011P GM9%07P
GM2740M GM9032P
GM7400M GM9505P

M, P

3 GENERAL REQUIREMENTS.
meet the following requirements:

3.1 SAMPLE PREPARATION. Following bonding of the
carpet to the applicable substrate, the assembly must be condi-
tioned for 72 h at 23 + 2°C and 65 + 3% RH prior to
environmental exposure. Production processing techniques
should be used where applicable.

All assemblies must

3.1.1 Material Development Only. Samples shall be applied
to the applicable substrate such that the substrate is fully cov-
ered. A 4.5 kg roller shall be passed over the sample once in
cach lengthwise direction, at a rate of 300 mm/minute prior to
conditioning. A 25 mm sample shall be cut from the center of
the plaque for testing,

3.2 IMPACT TEST (GM9011P OR GM9032P). All assem-
blies must withstand a 3.9 J impact after each environment as
described in the appropriate environmental exposure (See 7.1
thru 7.3). The decision to face impact or reverse impact shall
rest with the appropriate General Motors Materials
Engineering or Design Group and stated on the engincering
drawing. Test within 60 s of removal from each environment.

3.3 STATIC SHEAR TEST. This test is designed to evaluate
the adhesion performance of the carpet system when exposed
to shear loads (NOTE: In applications where shear loading is
not significant this test may be omitted. Omission of this test
should be indicated on the engineering drawing). Carpet
assemblies must exhibit no more than 2.0 mm slippage or
creep back following the appropriate environmental €Xposures
in 7.4, unless otherwise indicated on the engineering drawing.

3.3.1 Test Procedure. A 25 x 50 mm carpet sample shall be
bonded to the representative substrate using production pro-
cessing techniques or as described in 3.1 for material

. development testing. Following bonding and conditioning, the

assembly shall be inverted and the appropriate weight hung
from the sample, allowing a total contact area of 625 mm?,
Suspend the sample vertically (0 to +2°) in an oven at the
specified temperature for 24 h. Observe samples after 24 h
exposure. All samples must meet the minimum requirements.

4 TYPE | REQUIREMENTS ONLY. In addition to the
General Requirements, trim carpet systems must meet the fol-
lowing requirements:

4.1 PEEL TEST (PRESSURE SENSITIVE ADHESIVES
ONLY). Assemblies must meet the specified peel strength
requirements as received and after each of the appropriate indi-
vidual environmental exposures (See 7.1 thru 7.3) or substrate
delamination must occur, unless otherwise indicated on the
engineering drawing. The sample width shall be 25 mm. Parts
shall be fixtured such that they represent design intent.

4.1.1 Non-Mechanically Retained Carpet. Assemblies that are
not mechanically retained (including recessed carpet) shall
provide a minimum peel strength of 525 N/m at 60 + 10 s of
removal from the environment and a minimum of 875 N/m at
5 minutes + 10 s after removal. The edges of the adherends
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must exhibit 100% adhesion around the perimeter of the
assembly with no lifting.

4.1.2 Mechanically Retained Carpet. Carpet which is
mechanically retained, protecting all edges, shall provide a
minimum of 525 N/m at 5 minutes t 10 s of removal from the
environment. Mechanical retention is defined as carpeting
which has edges secured by edge wrapping, staples, stitching,
moldings, etc.

4.1.3 Test Procedure. 25 x 254 mm samples shall be peeled at
180° by an Instron or equivalent constant rate of extension
(CRE) machine, with a constant crosshead speed of 300 mm/
minute. Environments are tested scparately, unless otherwise
indicated. Samples are placed in each individual environment
for the required duration.

4.2 PEEL TEST (SPRAY OR PUMPABLE ADHESIVES
ONLY). Assemblics must meet the specified peel require-
ments as reccived and after each of the appropriate
environmental exposures (see 7.1 thru 7.3) unless otherwise
indicated on the engineering drawing. The samples shall be
allowed a swell time of 24 h following exposure and prior to

testing.

4.2.1 Non-Mechanically Retained Carpet Assemblies.
Asscmblies that are not mechanically retained (including
recessed carpet) shall provide a peel strength of 1750 N/m
(10.0 Ibfin) using a 25 mm width sample or exhibit substrate
delamination. The edges of the adherends must exhibit 100%
adhesion around the perimeter of the assembly with no lifting.

4.2.2 Mecchanically Retained Carpet. Carpet which is
mechanically retained, protecting all edges, shall provide a
minimum peel strength of 875 N/m (5.0 1bfin). Mechanical
retention is defined as carpeting which has edges secured by
edge wrapping, staples, stitching, moldings, etc.

4.3 CYCLE TEST. Assemblies must meet peel load require-
ments as specified in 4.1 (pressure sensitive adhesives) or 4.2
(spray or pumpable adhesives) as received and after the com-
pletion of the appropriate environmental cycle (7.5 thru 7.7),
unless otherwise indicated on the engineering drawing.

4.4 SHRINKAGE (GM2715M). Pressure sensitive adhe-
sives only. The carpet system with the adhesive backing
present shall meet the shrinkage requirements of GM2715M.

5§ TYPE Il REQUIREMENTS ONLY. This section
covers all adhesive systems for bonding trunk load floor car-
pets as well as interior floor carpeting to primed or painted
floor pan steel and mastic deadener. In addition to the General
Requirements, floor carpeting must meet the following
requirements:

3.1 Dynamic Shear Test. Assemblies must provide a mini-
mum of 28 kPa shear strength following conditioning and a
minimum of 55 kPa following each of the appropriate environ-
mental exposure cycles (See 7.5 thru 7.7) or exhibit substrate
delamination unless otherwise indicated on the engineering
drawing.

5.1.1 Sample Preparation. Samples are prepared as described
in Section 3.

5.1.2 Test Procedures. Bond a 51 x 76 mm carpet sample to a
51 x 76 mm sample of the appropriate substrate, allowing an
overlap area of 2600 mm? . The lap shear samples shall be
peeled in tension, using an Instron or equivalent constant rate
of extension (CRE) machine at a rate of 50 mm/minute.

6 IN-PLANT QUALITY CONTROL ONLY. In-plant
finished part quality control testing may be accomplished
using a Hunter or equivalent spring scale to determine peel
strength. (NOTE: There is no correlation between results
obtained using hand pull procedures and procedures using
CRE machines.) Samples shall be tested per GM9907P.

7 APPLICABLE ENVIRONMENTAL EXPOSURES
AND CYCLES.

7.1 ENVIRONMENTAL EXPOSURES FOR GRADE A
MATERIALS. Tested as individual environments, not a
cycle test.

711 2h@ 82°C
7.1.2 24 h @ 38°C and 100% RH
713 8h@ -30°C

7.2 ENVIRONMENTAL EXPOSURES FOR GRADE B
MATERIALS. Tested as individual environments, not a
cycle test.

7.2.1 24h @ 38°C and 100% RH
722 17 h @ 100% RH

723 7T2h@ 70°C

724 4h@ -30C

7.3 ENVIRONMENTAL EXPOSURES FOR GRADE C
MATERIALS. Tested as individual environments, not a
cycle test.

7.3.1 24 h @ 38°C and 100% RH
732 17h@ 110°C

733 72h@ 70°C

734 4h@ -30°C

7.4 STATIC SHEAR TEST.

a. 82°C with 150 g weight (Grade A & B)
b. 100°C with 150 g weight (Grade C only)

7.5 ENVIRONMENTAL EXPOSURE CYCLE #1 FOR
GRADE A MATERIALS. Samples shall be subjected to 4
complete cycles according to GM9505P, Cycle M. The high
temperature shall be defined as 82°C. At the discretion of engi-

© Copyright FEBRUARY 1993 General Motors Comporation Al Fights Reserved

3608M

PAGE 2

FEBRUARY 1993

Documents_ .


http://www.avadocuments.com/doc/gm-gm3608m-0
http://www.avadocuments.com/doc/gm-gm3608m-0

