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GENERAL MOTORS ENGINEERING STANDARDS

Materlals and Processes - Procedures

AUTOMOTIVE ENVIRONMENTAL CYCLES
GM9505P

1 SCOPE. This standard defines different environmental
cycles which can be used to test the effect on performance of
different substrates and/or coatings.

TEST CYCLE USES
Test QC | Valida- Use
Cycle | Test tion
Test

A X X | Coating evaluation - stress
before adhesion test

C X X Exterior above beltline
humidity/temperature test

D X Interior above beltline humidity/
temperature test

E X Interior below beltline humidity/
temperature test

F X X Exterior below beltline
humidity/temperature test

G X Corrosion resistance

H X Dimensional stability of
headliners and interior
components

I X X | Glass bonding/paint material test

J X Corrosion resistance

K X Exterior sealant, substrate and/or
coaﬁng test

L Sealant resistance tngasoh'ne

M X | Dimensional stability of interior

N X Dimensional stability of interior
trim - textiles

0 X X | Paint layer cracking

NOTE 1: QC Test - No defined correlation to field performance.
NOTE 2: Validation Test - Field relevant test, cyclic environments
represent severe field exposure.

1.1 Some of the test cycles in this specification are best used
as a quality control test and are not meant to validate potential
field performance. See the platform materials engineer for
additional details.

2 REFERENCED STANDARDS.

GM4298p
GM4465pP

GM9511P
ASTM B117

3 TEST APPARATUS.

3.1 Humidity and temperature cabinet required of such
design and construction as to maintain the required relative
humidity (RH) and condensation. A suitable apparatus that

may be used to satisfy the condition of this test is described in
GM4465P. Humidity test used for the Interior Trim
Dimensional Stability Cycle (Cycle M and N) shall be of non-
condensating type, maintaining 35 * 2°C temperature @ 95 +
3% RH.

3.2 Salt spray cabinet test consisting of a fog chamber, salt
solution reservoir, a supply of suitably conditioned compressed
air, 1 or more atomizing nozzles, specimen supports, provision
for heating the chamber, and necessary means of control, The
size and detailed construction of the salt spray cabinet are
optional provided the conditions obtained meet the require-
ment of this method. A suitable apparatus is described in
ASTM B117.

3.3 Cold box required of such design and construction that it
is capable of maintaining the specified cycle temperature.

3.4 Rack or fixture required which will support the test speci-
mens between 15 to 30° from the vertical position in such a
manner as to prevent contact between the test specimens or
any metallic material capable of creating a galvanic couple.

3.5 Air-circulating oven capable of maintaining the specified
temperature (70°C  2°C).

4 TEST PROCEDURES.
4.1 GENERAL TEST PROCEDURE.

4.1.1 When this specification appears on an engineering
drawing, actual parts coated with the representative paint sys-
tem shall be used.

4.1.2 If not on an engineering drawing, the test specimens
can be parts or panels. If test panels are used, the recom-
mended panel size is 100 x 300 mm.

4.1.3 Support panels or specimens on rack so that they will
be held in a position of 15 to 30" from the vertical position,
avoiding contact between each other during the test. Test
panel/part orientation shall be such that it is not shingled or
shielded by another test specimen or test equipment. Test spec-
imens that are to be evaluated for warpage and dimensional
stability shall be mounted in a production intent manner.

4.1.4 Expose the test specimens to 1 or more cycles desig-
nated by the appropriate material specification or engineering
drawing. There shall not be a lapse of more than 2 minutes in
transferring the test specimens from 1 environment to another.
There is to be no chamber ramp times between cycle condi-
tions unless specified. Unless otherwise specified the tolerance
on exposure time is £ 5 minutes.

4.2 INTERIOR TRIM DIMENSIONAL STABILITY,
4.2.1 Procedure.

4.2.1.1 Mount the component in an appropriate test fixture
(production intent orientation) using production fastening tech-
niques.
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4.2.1.2 Mount a spotlight in such a manner that surface con-
ditions are more easily observed and take a photograph as
required.

4.2.1.3 Subject the component to 2 of the cycles listed in
Table 13.

4.2.1.4 All times are + 30 minutes.
4.2.2 Evaluation.

4.22.1 Observe the component before removal from the sub-
jected condition (35 £ 2°C and 95 + 3% RH, heat, or ~30 +
2°C). Note any changes and record them in the test report.

4.22.2 Two (2) hours after the component is put into the
ambient condition, mount a spotlight in such a manner that
surface conditions (wrinkling, etc.) are more easily observed.
Take another photograph as required.

4.2.3 Results.

4.2.3.1 Requirements to be specified on engineering drawing
or material specification.

& CYCLES AND APPLICATION.

5.1 Environmental Cycles A through O are illustrated in
Tables 1 through 14.

5.2 CYCLE A, MOISTURE AND COLD CYCLE.

This cycle is used to evaluate the coatings or to stress the sur-
face before adhesion test, unless otherwise specified. This test
requires 15 cycles to be run and then test results evaluated.
Evaluate periodically prior to the completion of test during the
ambient conditions exposure (See Table 1).

5.3 CYCLE C, EXTERIOR HUMIDITY THERMAL
CYCLE. To be used for exterior components above beltline
(see Table 3). Unless otherwise specified 2 complete cycles
shall be run for evaluation.

5.4 CYCLE D, INTERIOR HUMIDITY THERMAL
CYCLE. To be used for interior components above beltline
(See Table 4). Unless otherwise specified 1 cycle shall be run
for evaluation.

5.5 CYCLE E, INTERIOR HUMIDITY THERMAL
CYCLE. To be used for interior components below beltline
(See Table 5). Unless otherwise specified 1 cycle shall be run
for evaluation.

5.6 CYCLE F, EXTERIOR HUMIDITY THERMAL
CYCLE. To be used for exterior component below beltline
(See Table 6). Material specification shall specify the number
of cycles to be run to evaluate.

5.7 CYCLE G, ENVIRONMENTAL CORROSION CYCLE.
To be used to evaluate environmental corrosion resistance of
materials. Unless otherwise specified run 30 cycles to evaluate
(See Table 7).

5.8 CYCLE H, DIMENSIONAL STABILITY TEST
CYCLE. To be used to test the dimensional stability of head-
liners and other interior components including attaching
mechanism (See Table 8). Unless otherwise stated 2 complete
cycles shall be run to evaluate.

5.9 CYCLE I, GLASS BONDING/PAINT TEST CYCLE.

To be used to evaluate stationary glass bonding and paint
materials. Unless otherwise specified run 5 cycles to evaluate
(See Table 9).

5.10 CYCLE J, ENVIRONMENTAL CORROSION
CYCLE. This is combination of GM9505P, Cycle G and
Scab Corrosion Cycle GM9511P, to be used for accelerated
corrosion resistance test. Unless otherwise specified repeat the
cycle 5 times (10 weeks total) to evaluate (See Table 10).

5.11 CYCLE K, EXTERIOR SEALANT, SUBSTRATE
AND/OR COATING TEST CYCLE. To be used to evaluate
exterior sealant and/or coatings. Unless otherwise specified run
13 cycles to evaluate (See Table 11).

5.12 CYCLE L, GASOLINE DIP TEST CYCLE.

To be used for sealants exposed on an intermittent basis.
Unless otherwise specified run 5 cycles to evaluate (See Table
12).

5.13 CYCLE M, INTERIOR TRIM DIMENSIONAL
STABILITY CYCLE. To be used to evaluate the dimensional
stability of finished interior trim panels. Unless otherwise
specified run 2 cycles to evaluate (See Table 13).

5.14 CYCLE N, INTERIOR TRIM DIMENSIONAL
STABILITY CYCLE. To be used to evaluate the dimensional
stability of textile materials on interior trim panels. Unless oth-
erwise specified run one cycle (See Table 14). Evaluate parts
after exposure to each environment.

5.15 CYCLE O, PAINT CRACK CYCLE. To be used to
evaluate the potential for paint layering systems to crack.
Unless otherwise specified run 10 cycles (See Table 15).
Evaluate panels for cracking after each cycle.

6 EVALUATION OF TEST SPECIMENS. Test sam-
ples shall be evaluated for stress crackings, corrosion, loss of
adhesion, objectionable dimensional changes or other detrimen-
tal effects as per material specification or engineering drawing.
Different types of stress cracks are shown in Figure 1.

TABLE 1 - CYCLE A

Environment Time, h
At ambient conditions 1
In humidity (per GM4465P) 20
In -30 £ 2°C 3

NOTE: The sequence shown above constitutes ] cycle. When test
continuity must be interrupted due to weekend or holidays, samples
shall be transferred to ~30°C and held over,
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