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GENERAL MOTORS ENGINEERING STANDARDS

Materlals and Processes - Paint

TRANSIT COATING (FILM)
9984168

1 SCOPE.  This specification covers the requirements for
an adhesive backed film designed to protect exterior paint
from damage caused by iron particles that fall on the vehicle
during rail shipment and other environmental damage.

This film is an adhesive backed white colored film. It is
applied at ambient temperatures.

1.1 RESTRICTED AND REPORTABLE CHEMICALS
(GM1000M). By 1997 start of saleable vehicles, all materials
suppliers to this specification must comply with the require-
ments listed in GM1000M, "Restricted and Reportabic
Chemicals.”

2 REFERENCED STANDARDS.

GM1000M GM9163P 9984111
GM43389M GM9505P ASTM D412
GM4465p 9984065

GM9125P 9984066

3 REQUIREMENTS. The transit coating film maust
apply easily without bubbles or wrinkles. Air cntrapment arcas
must not permit moisture leaks that whiten the paint film. Edge
arcas must not show creep, moisture or whitening. Trimming
or cutting must be demonstrated. The film color should be
white. The adhesive system must not transfer or disturb the
paint film or low bake repairs. There must be no damage to
any current production paints or to any other components of
the vehicle (glass, rubber, plastics, etc.) from contact with
properly applied coating film or remover,

3.1 MATERIAL REQUIREMENTS. As part of the initial
submission package, the following information must be pro-
vided:

3.1.1 Complete material identification by code, batch, general
chemical composition and physical description.

3.1.2 Matcrial Safety Data Sheets.

3.1.3 Film thickness range and the recommended method for
measuring the film for testing and quality control.

NOTE: The minimum film specified can be no less than 25
pm thick. Maximumn film thickness is the thickest film that can
be removed easily after 6 months (1500 kJ @ 340 Nm) Florida
exposure. There must be no transfer of adhesive to the paint.

3.1.4 Material disposal requirements and all other health and
safety concerns/control methods.

3.1.4.1 Health and Safety. The transit coating film must meet
all local and federal standards.

3.2 PROCESSING REQUIREMENTS. The product must
have sufficient latitude to perform in the range of conditions
typically encountered in an antomotive production facility. The
following data must be submitted as part of the original sub-
mission package.

3.2.1 Recommended application equipment and methods
must be provided.

3.3 PERFORMANCE REQUIREMENTS. Performance is
measured by protection from environmental contaminants on
the film and ease of removal of the film after environmental
conditioning,.

There must be no cracking, hazing, discoloration, distortion,
adhesion loss to the paint finish or pronounced edge cffects
caused by the transit coating film. The degree of protection is
measured by a subjective scale, where:

0 = no effect (etching) from contaminants
1 = trace/slight effect

2 = moderate effect

3 = pronounced/severe effect

3.3.1 The film material must conform to the requirements
shown in Table 1 when evaluated @ 23°C and 50% RH unless
otherwise specified.

3.3.2 Tensile strength of the film should be determined per
ASTM D412. For this application it is critical that the film not
shatter or break under stress. Target cross web strength is
approximately 3500 psi (24 132 kPa) and down web 4000 psi
(27 580 kPa).

3.3.3 Elongation of the film should be determined per ASTM
D412. Target is 400% clongation.

3.34 Adhesion peel strength of the film as indicated in
Table 1.

3.3.5 Moisture Resistance (GM4465P). No loss of adhesion,
film integrity or softening after 96 h exposure @ 100% RH,
38°C plus a 24 h recovery period. Measure adhesion peel

strength.

3.3.6 Heat Age. Fourtecn days @ 82°C removability. No dis-
coloration or cracking or paint film. No transfer of film
adhesive to vehicle paint system.

3.3.7 Spotting Resistance. There shall be no detrimental
effects on the paint finish under the film from any of the spot-
ting solutions @ 60°C. At other temperatures, performance
should equal or better a control coating. Apply drops of the
solutions listed below to the test panels. Check removability
and etch resistance under the following conditions:

1. 24 h at room temperature.

2. 2h (or until drops are dry) @ 82°C.
3. 2h (or until drops are dry) @ 71°C.
4. 2 (or until drops are dry) @ 60°C.

NOTE: Condition at elevated temperatures for 2 maximum of
7 h. Allow 24 h recovery prior to removing coating.
Solutions:

a. 3 pH acid rain*
b. 4 pH acid rain*
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¢. Tap water
d. Egg albumin (2% by mass)

* Acid rain solution: 62% sulfuric acid, 32% nitric acid,
6% hydrochioric acid by volume.

3.3.8 Rust Resistance. Apply iron filings over white panels
(approximately 1/4 tcaspoon per 100 x 300 mm panel). Mist
with 4 pH acid rain solution on 1/2 the pancl. Heat age 7h @
82°C 96 h humidity. Check removability, staining. Use white
colored panels for this test.

3.3.9 Envirommental Cycle Plus Spot Resistance. Test panels
in 10 cycles of GM9505P Cycle 1, plus spotting resistance test
per 3.3 with the following conditions: 2 h (or until dry) @
60'C with 3 pH and 4 pH acid rain solutions. No paint crack-
ing, discoloration, adhesion loss. No significant change in spot
resistance. The film adhesive must retain fastening quality and
stick to the panel. The transit film should not crack. Measure
adhesion peel strength.

3.3.10 Florida Exposure (GM9163P) Plus Spot Resistance.
Measure cxposurc time in kJ/m® @ 340 Nm and also record
dates of exposure and removal from test.

500 J/m? (Approximately 2 months)
1000 K/ covrreersasevssssemaraserses (Approximately 4 months)
1500 WJ/m? (Approximately 6 months)
3000 KJ/m?....c.eecreeneececmencee (Approximately 12 months)

3.3.10.1 After each exposure interval, apply spots of 3 pH
and 4 pH acid rain on 1/2 of the panel. Condition for 2 h (or
until dry) @ 60°C, and then remove coating. Afier exposing
the panels for 1000 kJ/m 2, transit film must be removed.

3.3.10.2 After 3000 kJ, coating film must be easily removed.
There must be no hazing, marring, cracking, or other detrimen-
tal effects to the paint surface or other components. There
should be no significant change in acid resistance compared to
results prior to exposure. (Also expose paint samples without
transit film as controls to measure effectiveness of the film.)

33.11 QUYV Exposure (GM9125P) Plus Removability.
Exposc samples for 250 and 500 h. Ther= —ust be no marring,
cracking, discoloration, or other detrimentai effect to the paint
surface. Film should be removable after exposure. Adhesive
qualities should be maintained throughout.

3.3.12 Ficld Exposure Testing. Verification of panel testing
is done on hoods or vehicles exposed at Jacksonville, Fla. or
other selected sites during the summer months. Specific
requirements are per agreement with the responsible engineer.

3.3.13 Compatibility With Other Components. The transit
film must not harden plastic or rubber components; etch or
haze glass, chrome and aluminum, or deteriorate in any way
the components that it may contact. It must be easily removed
after exposure in Florida after 1000 kJ/m?.

a. Body Side Moldings (Source - Standard Products,
2401 S. Gulley Road, Dearborn, MI 48124 (313)274

b. Decals - 3M (313) 827-6918; or Kay Screen (313)
377-4999

¢. Aluminum (anodized)

d. Pin stripe paint and decals.

NOTE: Compatibility with these generic types of products is
required as part of the release of a transit coating film to the
Approved Source List under 9984168. Prior to release of a
product to a plant, the specific plant paint system and the spe-
cific vehicle components must be evaluated. In addition, the
plant specific application parameters must be established to
obtain the optimum film.

3.4 PANEL PREPARATION. Test pancl preparation is as
follows for all tests listed in Table 1 unless deviations are

agreed to with the specific engineer responsible:

3.4.1 Pancls: ACT steel panels - Phosphate (Chemfil 700 or
equivalent) plus ELPO (PPG ED-5050 or ecquivalent).

3.4.2 Topcoat Technology - 9984065 High Solids BC/CC.
(NOTE: Prior to full implementation, limited testing will also
have to be done on alternate technologics, such as 9984066
Waterborne BC, Solvent CC, and 9984111 Low Solids BC/CC
systems).

3.4.3 Topcoat Color - Designated for Eack Test.

B = Black or Black Metallic (removability, etch resistance)
W = White (rust resistance)

3.4.4 Topcoat Bake.

Normal = N (25 minutes metal temperature T)
Repair =R (End of line repair over CEM @ normal bake)

3.4.5 Testing for environmental exposure and controls can be
cut from the panel made as illustrated. Repair bake is 20 min-
utes @ 82°C or as specified by NAO Paint Engineering.
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Al dimensions are in mm 84168«01(4/94)

3.4.6 Control Panels. Run simuitaneous tests on panels with-
out transit coating films. NOTE: An arca on the test panel can
be masked from transit coating film and used as the control. A

- 5024). current, approved transit coating may also be required as a
© Copyright APFIL. 1994 General Mokors Gorpanstion Al Rights Reserved
9984168 PAGE 2 APRIL 1994

Documents


http://www.avadocuments.com/doc/gm-gm9984168-0
http://www.avadocuments.com/doc/gm-gm9984168-0

