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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Electrical

AUTOMOTIVE ENVIRONMENTAL CYCLE TESTS FOR ELECTRICAL COMPONENTS
GM9610P

1 SCOPE. This standard defines different humidity and
salt environment cycle tests used in corrosion testing of
automotive electrical components.

2 ORGANIZATION. A block diagram is provided to
clarify the detail of this procedure.

[Ti REFERENCE DOCUMENTS REQUIREDI

[4. TEST APPARATUS ]

[5. TEST PROCEDURES - GENERALJ

[6 TEST PROCEDURES - spzcmc]

r7 FAILURE DETERMINATIONJ

’ 8 REPORTING \

| APPENDIX A - TABLES |

lAPPENDIX B - FIGURES]
9810-001(5/90)

3 DOCUMENTS REQUIRED.
3.1 Part drawing for device to be tested.
3.2 Test order.

3.3 Test specification for device to be tested, if separate from
part drawing or test order.

3.4 GM Materials and Processes Standards - Electrical.

3.5 GM Materials and Processes Standards - Procedures.
4 TEST APPARATUS.

4.1 Dust test fixture. Figures 1A and 1B illustrate specifica-
tions for a test fixture capable of performing dust tests (see
GMO9110P). Other box geometries and dust distribution
methods of equivalent designs are allowable.

4.2 Humidity cabinet required of such design and construc-
tion as to maintain 100% RH with condensation on test
specimens at all times. Drops of water accumulating on the
chamber ceiling or cover shall not be permitted to fall on the
specimens being tested. A suitable apparatus that may be used
to satisfy the conditions of this test is described in GM4465P
and GM9110P.

4.3 Salt spray fog cabinet required consisting of a fog
chamber, a salt solution reservoir, a supply of suitably
conditioned compressed air, one or more atomizing nozzles,
specimen supports, provisions for heating the chamber and
necessary means of control.

4.4 Salt spray cabinet specifications for a fixture capable of
performing salt spray tests are detailed in GM9110P. Test
chambers also capable of performing these tests are available
the Englehard Corp., 15583 Brookpark Road, Cleveland,
Ohio 44142 (Model 6S-SCH #36).

4.5 Power supply capable of supplying a continuous output
current as required by specimen design loads including inrush
or stall currents. The output voltage shall not deviate more
than 1.0 volts zero to maximum load (including surges) and
shall recover 63% of its maximum excursion within 5.0 mS.
Ripple voltage shall not exceed 300 mV peak to peak.

5 TEST PROCEDURE - GENERAL.

5.1 Sample Size. Unless otherwise specified a minimum of
11 new samples shall successfully complete the test sequence
required. Performance evaluations are to be conducted before
and after test where applicable.

5.2 Test Tolerances. Test setups and equipment shall be
capable of maintaining test specification parameters (ex-
pressed in nommals) within the following tolerances:

Room Temperature ..............ooviinviiinnnn... 23+x2C
Room Relative Humidity................... Less than 85%
Test Chamber Temperature................. nominal £2 C
DutyCycle ..., nominal £ 10%
Voltage ....oooovviviiiiiiiiiiiiiiinin, nominal ¥ 1%
CUITENE oo nominal £ 1%

5.3 Test Default Conditions. The following default condi-
tions apply except where otherwise specified by test specifica-
tions or elsewhere in this procedure.
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5.3.1 When a mounting orientation is not specified or
outside limits as indicated in Figure 1 mounting will be in a
product intent manner.

5.3.2 Tests will be conducted as specified in item 6 of this
procedure.

5.3.3 Test voitage shall be 14.0 volts for 12 volts systems, 5.0
volts for 5 volt systems and 28.0 volts for 24 volt systems.

5.3.4 Load current shall be the resistive rated load given by
the test specification.

5.3.5 Duty cycle where applicable shall be as required by the
specimen or test specification.

5.3.6 Connections shall be via the production or prototype
connector and terminals listed on the part drawing with
appropriate wire gage based on GM9110P Table 3. No
production terminal shall be subjected to more than 5
insertions.

5.4 Calibration.

5.4.1 Corrosion coupons. Shall be included in corrosion tests
where a measure of test reliability is required. The coupons
are used to monitor bare steel corrosion produced by the test
environment. Corrosion coupons are 25 x 50 x 1.6 mm pieces
of bare AISI 1006-1010 steel which can be supplied pre-
weighted and numbered to GM personnel by the GM Milford
Proving Grounds, Product Validation — Corrosion Test
Technology Group.

5.4.2 Salt collector coupons. Shall be included on salt spray
fog tests where a measure of test reliability is required.
Collector coupons are round white felt material 31.75 mm in
diameter and 2 mm thick. The felt material is available from
Minnesota Fabric stores, or equivalent. The coupons are
made up by applying double sided tape to one side of the felt
before cutting. To evaluate, weigh the coupon before test and
again upon drying after test completion.

6 TEST PROCEDURES - SPECIFIC.

6.1 Mount test specimens in a product intent manner as per
item 5.3.1 of this procedure.

6.2 Expose the test specimens to one or more cycles
designated by the material or test specification. There shall
not be a lapse of more than 5 minutes in transferring the test
specimens from one environment to another. Unless other-
wise specified tolerance on exposure time is * 5 minutes.

6.3 Environmental test cycles A through G are illustrated in
Tables 1 through 7.

6.4 Dust Test. All devices are susceptible to foreign material
contamination which may penetrate cracks, crevices, bearings
and joints causing a variety of damage including acting as

nucleus for collection of water vapor. This mixture of dust,
water and possibly salt add to the possibility of corrosion.

6.4.1 Dust. Fill the test chamber with 6 kg/m’® coarse dust
conforming to SAE J726 or GM package number 1543637.
This density of dust is required for testing components that
are sealed against dust. For testing unsealed components a
less dense exposure is required. See note on cycle A,
Appendix A. Agitate the dust for 5 s during each 20 minute
period (see GM9110P).

6.4.2 Cycle A (Table 1) Dust Test: This test cycle is used to
evaluate components for susceptibility to foreign material
contamination. Each detent position of the sample is to
receive a dust exposure time under power, equal to the total
test time divided by the number of detent positions. Complete
function and performance shall be maintained after 24 cycles,
(8 h), exposure unless otherwise specified (see GM9110P).

6.5 Humidity Test. All automotive components may be
subject to high humidity conditions regardless of vehicle
mounting position. Components mounted such that they are
exposed to atmospheric and/or road salt conditions will
require either salt fog or salt spray testing.

6.5.1 Cycle B (Table 2) Humidity Test: This cycle is used to
determine functiona! performance after environmental cycle
exposure of interior components located within the passenger
compartment and/or trunk. Fifteen cycles constitute a test.

6.5.2 Cycle C (Table 3) Humidity Test: This cycle is used to
test any components whose specifications require they remain
functional after environmental humidity cycling. Five cycles
constitute a test series (see GM9110P and GM4465P).

6.6 Salt Fog and Spray Tests., The salt fog and salt spray
tests as defined by this procedure were adapted from ASTM
B117B which is a test to simulate seacoast environments and
road salt exposure on metals with or without protective
coatings. As used in this procedure to test electrical compo-
nents, the tests serve to evaluate the construction of the device
and the nobility of the of the internal materials and contact
interfaces. Evaluations of protective coatings for appearance
and corrosion at the component level are to be performed
using GM4298P.

6.6.1 Salt Fog Test. This test is used to test those compo-
nents which are exposed only indirectly to salt environment
conditions. These components normaily are found within the
passenger compartment and in sheltered locations on the
chassis (see GM9110P and GM9103P).

6.6.1.1 Control the fog chamber environment as outlined in
GM4298P.

6.6.1.2 Cycle D (Table 4) Salt Fog Test. This cycle is used to
test components whose specifications require that they remain
functional after a salt fog environmental cycle test. One cycle
constitutes a test.
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