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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes — Procedures

FILIFORM CORROSION TEST PROCEDURE FOR PAINTED ALUMINUM
WHEELS AND PAINTED ALUMINUM WHEEL TRIM
GMo682P

1 SCOPE. This test specification defines a procedure for
generating and evaluating filiform corrosion on painted alumi-
num wheels and painted aluminum wheel trim. This test is
used to evaluate the effectiveness of process and material

changes with respect to filiform corrosion on aluminum wheels
or trim.

2 REFERENCED STANDARDS.

GM4476P 9985586
GM9102P ASTM D1193

3 WORK LOAD.

3.1 Evaluate the current work in the filiform cabinet. If there
is room in the test cabinet to conduct this new test, check to
see if a standard has been started during the current week.
Control samples which have been evaluated over a period of
time and have a known filiform growth rate must be run with
every batch of test samples. The control sample maximum
length and area data must track within the normal variation for
the control samples. (See Section 6 for the validation and
update data for the reference standards.) After all of the above
qualifications have been met, proceed with step 4.

4 TEST PROCEDURE.

4.1 Check the humidity cabinet for the temperature, humidity,
air flow and exhaust vent settings. Correct any discrepancies
from predetermined levels.

. Temperature - 60 + 1°C
. Humidity - 85% RH * 3%
. Air Flow - 20 - 80 f/min in the test area

4.2 Mark the sample to be tested with the proper identifica-
tion. Make sure that ID location will not affect test results.
Preferably mark on back of sample.

4.3 Visually examine the painted surface and record any
adverse conditions, such as sags, paint film porosity, scratches,
etc. on the schematic drawing. Measure the paint film thick-
ness over the area to be scribed and record this on the
schematic drawing. The film thickness will vary depending on
the particular paint system being measured.

4.4 Scribe the painted wheel to the base metal with a carbide
tip scribing tool per GM9102P. The scribe must be as close to
perpendicular to the machine lines on the wheel as possible.
The scribe should be at least 40 mm long. The scribe tool must
be a straight shank, tungsten carbide tip, lathe tool, Tool-Style
E-4. This lathe tool shall be mounted in a laboratory Scribing
Fixture (for example DWO-4828) to make a straight scribe
line on the test sample. Scribes made free-hand will not allow
acceptable gage R&R measurements at end of test. Check the
scribe line, with a multimeter, to assure electrical continuity

from end to end. To do this, the probes of the multimeter are
first touched together to assure that the meter does read a com-
pleted electrical circuit. After the meter is checked, ground
(one) 1 of the probes to the sample, then run the other probe
down the full length of the scribe. There must be electrical
continuity down the full length of the scribe. If continuity is
not continuous a fresh scribe must be made. This may be done
on the same sample if there is at least 15 mm separation from
the old scribe. Continuous continuity will assure that the scribe
exposes the base metal. Particular care must be taken to scribe
through multiple layers of paint.

4.5 Place the scribed parts in CASS such that the wheel and
scribe are at an angle of approximately 45° to the horizontal on
a suitable non-metallic rack. The positioning is also described
in GM4476P.

4.6 Expose the parts 6 h + 15 minutes in the CASS cabinet as
described in GM4476P. The scribe must be fully exposed to
the CASS fog settling on the part. The scribe should be at
approximately 45° to allow no puddles of the solution on the
part.

4.7 Prepare a container, approximately 5 gallons in size, with
a constant overflow of DI water that meets the latest issue
ASTM D1193. The DI water must enter the bottom of the con-
tainer to promote flushing of any contamination out of the
container with the overflowing water. Dip-rinse the parts in
this container. The parts should be dipped in a vertical direc-
tion, then turned slowly left 90° then back to the right 90°. The
parts are then removed in the same vertical direction. The total
time for the dip rinse procedure is 2 to 3 s long. The objective
is to remove only the excess CASS solution. After approxi-
mately 25 samples have been dipped, the water in the
container shall be dumped prior to proceeding with the sample
rinsing procedure.

4.8 Place the parts directly into humidity cabinet.
5 FILIFORM EVALUATION.

5.1 Measure the linear filiform corrosion growth on the stan-

dard wheel section, as described in 3.1, once a week and
record. Other test samples can be checked per customers’
request, however, samples must not be kept out of the humid-
ity chamber for more than 15 minutes per measurement.
Cabinet should not be opened more than once per shift and not
longer than 15 minutes.

5.2 Linear filiform corrosion measurements must be taken
perpendicular to the scribe and not the angle from the scribe
that the filiform corrosion may have grown. Measurements
must be taken from the edge of the scribe to avoid including
the scribe. Record the data with 2 significant figures.

5.2.1 Measure the longest filament from either side of the
scribe and record as maximum filiform length. (Refer to
Appendix A.)
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5.3 Area measurements.

5.3.1 Measure the filiform damaged area. (Refer to Appendix
A)

5.4 Pass/Fail criteria. Consult 9985586 for current pass/fail
criteria.

5.5 Photograph the test parts and control samples within 96 h
to document the filiform at the end of test. (Filiform will con-
tinue to grow at room temperature.) Any sample data not
documented by photography or actual area and length mea-
surements within 96 h of completion of humidity exposure
shall be considered invalid. Each photograph shall include
sample identification and a scale. They must be of 2 magnitude
and focus that will allow the filiform length to be indepen-
dently audited.

6 FILIFORM REFERENCE STANDARDS.
Control samples must be included in every test to assure that
the test conditions are normal.

6.1 Validation of reference standards. A wheel with signifi-
cant bright machined spoke area shall be purchased in
quantity. One (1) whole wheel and half of 2 other wheels from
the same batch shall be tested to validate variation around the
wheel and from wheel to wheel. Once the candidate wheel has
been validated as an appropriate reference standard, the
remainder of the wheels shall be utilized in subsequent testing,
Reference standard wheels and sections shall be stored in a
controlled environment to avoid degradation of the parts.

6.2 Any suspect data for a reference standard wheel section
shall be investigated before accepting the test data of the whole
lot of test parts. Unacceptable variation shall disqualify the ref-
erence standard and all test parts in the chamber at the same

time. The reference standard data shall be updated on the
attached plot with every new data point. All maintenance, pro-
cedure and personnel changes shall be noted on the reference
standard plot.

6.3 When the supply of the reference standards is down to
about 5 whole wheels, new reference standards shall be pur-
chased and validated in parallel with the previous reference
standards.

7 CORRELATION FACTOR. Hotpack box #3 (GM
NAO Corrosion Laboratory in Warren, Michigan) is the stan-
dard box for the GM filiform corrosion test. It has a
correlation factor of 1. If another chamber is used for filiform
corrosion, then it must be correlated with Hotpack #3. The cor-
relation factor will be generated by running at least 6 wheel
sections in parallel, in both chambers. The correlation factor
will be calculated by averaging the 6 data points for maximum
length and dividing the new box data by the data for Hotpack
#3. Henceforth, each data point from the new Hotpack will be
multiplied by the correlation factor and will be recorded as
measured, and as normalized data. Acceptable correlation lev-
els will be established and monitored by GM-NAO Tire and
Wheel Systems Materials Engineering.

8 SAFETY. This method may involve hazardous materi-
als, operations, and equipment. This method does not propose
to address all the safety problems associated with its use. It is
the responsibility of the user of this method to establish appro-
priate safety and health practices and determine the
applicability of regulatory limitations prior to use.

9 GENERAL INFORMATION. This standard was origi-
nated by the NAO Corrosion Laboratory and approved by the
Corrosion TDG in January, 1997.
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