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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - General

HOT STAMPED ROLL LEAF
GM6139M

1 SCOPE. This standard defines the performance
requirements of hot stamped roll leaf applied to painted or
unpainted parts. Five classes of performance arc established to
cover the different requirements of first surface and second
surface applications on interior or exterior parts. This standard
can also be used to specify the requirements of bulk quantities
of roll leaf if the substrate and application procedures to be
used are adequately defined.

Basic Specification
Class | Typical Application Number and Suffix
Symbol (See NOTE)
Al Vehicle Interior: First GM6139M (A1)
Surface (unprotected)
A2 Second Surface GM6139M (A2)
Bl | First Surface (protected GM6139M (B1)
by glass or transparent
plastic)
El Vehicle Exterior: First GM6139M (E1)
Surface
E2 Second Surface GM6139M (E2)

NOTE: Suffix Symbols shown indicate basic test require-
ments are applicable. A system for expanding these to
indicate additional requirements is described in Section 4

1.1 OTHER SUFFIX SYMBOLS.

1.1.1 Suffix P: Perspiration Resistance (see 4.1)-

1.2 DESCRIPTION OF ROLL LEAF. Roll leaf generally
consists of a thin carrier strip of acetate, cellophane or polyes-
ter film (depending on the application), a release coat, a color
or metallized coat, and a sizing coat. When applied to parts,
such products are sometimes called hot stamped coatings or
finishes, or just “hot stamps.”

2 REFERENCED STANDARDS.

GM4298P GM9508P ASTM D2246
GM4465P GMS9517P SAE J400
GM4466P GM9538P SAE J1885
GM4476P GM9542P SAE J1960
GM9069P GM9900P

GM9071P 9981062

3 BASIC TEST REQUIREMENTS.  Hot stamps identi-
fied by basic specification number and suffix symbol shown
above shall conform to the basic requirements outlined in
Table 1 and in 3.1 through 3.13. Unless otherwise specified,
parts of specimens containing the hot stamp under consider-
ation shall be conditioned for at least 72 h at room temperature
prior to testing. -

NOTE: A shorter conditioning period may be used providing
it is recognized that this represents a more severe condition of

test; thus, results of test may not indicate the highest attainable
performance level of the hot stamp.

3.1 HUMIDITY. Test according to GM4465P as part of the
tape adhesion test described in 3.10.

3.2 WATER IMMERSION. Test according to GM4466P.

3.3 NEUTRAL SALT SPRAY. Test according to GM4298P.
Prepare the specimen for testing by scribing it longitudinally
near the center holding the tool perpendicular to the surface. In
the case of flat specimens, begin the scribe at a point approxi-
mately 13 mm from the edge and continue to a point
approximately 13 mm from the opposite edge. The scribe must
penetrate all layers of the coating. Other methods of scribing
or exposure without scribing may be agreed upon by the pur-
chaser and the seller. Rinse the specimen after completion of
the test exposure period using a gentle stream of water at a
temperature of 30 to 40°C. Blow the entire surface with the
dusting gun held lightly against the surface and perpendicular
to it. Spot blow the entire scribe line and any other points of
indicated failure using short blasts of air. Disturb>corroded
arcas under the film mechanically if necessary in order to
ensure an opening for the air blast. Complete the air blasting
within 15 minutes of the drying of the surface uniess otherwise
agreed upon by the purchaser and the supplier.

3.3.1 Apparatus for scribing and air blow-off shall conform
to the following.

3.3.1.1 Scribing Tool. A left cut, straight shank, tungsten car-
bide tip, lathe cutting tool, ground to a single point having an
included angle of 60 £ 15°.

3.3.12 Scale: Any rule or scale with 0.5 mm divisions.

3.3.1.3 Straightedge: Any straightedge of sufficient length
and thickness to guide the scribing tool in a straight line.

3.3.1.4 Air Gun: An air dusting gun and nozzle with any of
the following three combinations:

Air Consumption | Pressure (kPa) | Nozzle dia (mm)
(m*/mm)
0.42 550 3.0
0.10 275 1.8
0.10 550 13

3.3.1.5 Air Compressor: A source of compressed air capable
of producing 275 to 620 kPa at the regulator depending on the
choice of air gun and nozzle.

NOTE: The first 2 combinations of air consumption and pres-
sure listed above may be less effective than the third and may
require an assist by mechanical scraping. This is the result of
pressure drop due to a combination of hose capacity and ori-
fice size.
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3.4 GRAVELOMETER. Test according to SAE J400 at a
temperature of -24 £ 5°C and amount of chipping rated
according to GM Gravelometer Rating Standards (see
GM9508P).

NOTE: For wide hot stamps applied over flat test panels or
large parts, a rating is not normally difficult to determine;
however, for narrow hot stamps applied on thin ribs or letter-
ing, comparison of test results with the Gravelometer
Standards are normally considered “approximate.”

3.5 CASS (applicable to Class E1 bright metal hot stamps
only). Test according to GM4476Pexcept delete cleaning with
MgO slurry prior to test.

3.6 SULFIDE STAINING. Test according to GM9069P,

3.7 CLEANABILITY. (GM9%900P).
3.7.1 For interior parts, Al, A2, and B1, use Procedure A.
3.7.2 For exterior parts, E1 and E2, use Procedure B.

3.7.3 There shall be no evidence of hot stamp removal or sur-
face softening.

3.8 FIELD EXPOSURE. Expose specimens in the Miami,
Florida and Phoenix, Arizona areas (GM Test Field, or equiva-
lent) as follows:

Class 45.50!:::31.1:.:‘:::“‘ 5* Angle (from horizontal)
3 Hot | Glass (see NOTE |  Facing South Direct
tamp 1) (angleys) Weather (langleys)

Al 25 500 -

A2 25 500 .

Bl 10 500 .

El - 150 000 (see NOTE 2)
B2 - 150 000

NOTE 1: Per GM9538P-UG/SHTC
NOTE 2: Approximately one year.

3.8.1 Samples exposed in Florida and Arizona shall not
exhibit color change greater than delta E =3.0 units, gloss

change greater than 10%, shrinkage, cracking, or any other
undesirable effects.

3.9 TEMPERATURE CYCLE. This is “dry” thermal cycle
resistance test. For initial product approval, the hot stamp shall
be applied over “high temperature resistance™ plastic plaques
which will not heat distort at the 80°C test temperature. This

is necessary in order to evaluate the performance of
the hot stamp alone and not allow possible plastic warpage to
influence test results. For part or manufacturing quality
approval the temperature cycle test shall be conducted with hot

stamp applied to the part.

3.9.1 The test shall be conducted by suspending the specimen
by suitable means in a convection oven at 80°C for 16 h, cool-
ing to room temperature for 2 h, suspending in a cold box at
—=30°C for 4 h, then conditioning at room temperature for 2 h.
This 24 h exposure sequence comprises one temperature cycle.

NOTE: Suspending the specimen minimizes possible uneven
heat transfer when panels come in contact with walls, floor or
shelves of the oven or cold box.

3.9.2 Classes Al, A2 and B1 hot stamps shall be subjected to
2 cycles and Classes E1 and E2 hot stamps to 3 cycles of the
sequence outlined. At the end of the specified number of
cycles, the hot stamp shall be examined for any visible defects,
such as blooming, discoloration, wrinkling, blistering, or loss
of adhesion. At the completion of the last cycle, followed by
overnight aging at room temperature, perform a tape adhesion
test as specified in GM9071P (C16H) (see 3.10).

3.10 TAPE ADHESION. Test according to GM9071P on
specimens which have been £xposed and conditioned as listed
below (separate specimens for each exposure test):

EXPOSURE POST-EXPOSURE
{After Pre-Test Conditioning | Conditioning Specified
Specified in Section 3) by Suffix Symbol
Classes Al, A2 and Bl
Room GM9071P (B72H)
Humidity Test, 24 h (See 3.1) | GM9071P (C30M)

Water Immersion Test, 2 h (See | GM9071P (C30M)

32)
Temperature Cycle Test, 2 GM9071P (C16H)
cycles (See 3.9)
Classes E1 and E2
Room GM9071P(B72H)
Humidity Test, 96 h (See 3.1) | GM9071P(C10M)
‘Water Inmersion Test, 2 h (See | GM9071P(C10M)
32)
Temperature Cycle Test, 3 GM9071P (C16H)
cycles (See 3.9)

3.10.1 In cases where the width of the hot stamp specimen is
Jess than 3.2 mm, no “X” scribed lines are required; the tape
shall be applied directly to the unscored surface.

3.11 HUMIDITY — THERMAL CYCLE (applicable to
class El only). Test according to ASTM D2246. There shall be
no cracking, blooming, color change, or other visible defects at
the end of 15 test cycles.

3.12 WEAR RESISTANCE. Test according to GM9542P.
Falling Sand Mecthod. Exposure requirements per Table 1.

3.13 WEATHEROMETER RESISTANCE. This test is an
accelerated weathering test used to predict the weatherability
of a product. Afier exposure to the specified test environment
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