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1 SCOPE. This specification covers a cosmetic and per-
foration corrosion test and correlation to field data of similar
systems.,

2 REFERENCED STANDARDS.

GM4465P ASTM B117
GM9505P ASTM D1654
AISI 1006-1010 SAE J400

3 EQUIPMENT AND TEST MATERIALS.

3.1 Humidity cabinet required as such design and construc-
tion as to maintain the relative humidity (RH) and
condensation. A suitable apparatus that may be used to satisfy
the condensing condition of this test is described in ASTM
B117.

3.2 HUMIDITY CABINET. Hot Pack Model 417632 auto-
matic environmental test cabinet or equivalent (operated @
60°C and 85% RH).

3.3 Salt spray cabinet test consisting of a fog chamber, salt
solution reservoir, a supply of suitable conditioned compressed
air, one or more atomizing nozzles, specimen supports, provi-
sion for heating the chamber and necessary means of control.
A suitable apparatus is described in ASTM B117.

3.4 Cold box réquired of such design and construction that it
is capable of maintaining —30°C.

3.5 Air-circulating oven capable of operating @ 60°C.

3.6 Plastic reservoir (open top) for 5% sodium chloride
immersion.

3.7 Nonmetallic racks or fixture which will support the test
specimens in a similar manner as they would be held on the
test vehicle,

3.8 Sodium chloride, 5% solution at room temperature per
ASTM B117.

3.9 Corrosion coupons consist of 25.4 mm wide x 50.4 mm
long pieces of bare AISI 1006-1010 steel. The coupons serve
to monitor the average general bare steel corrosion produced
by the test environment. During long term corrosion tests only
the thickest corrosion coupons should be used.

4 TEST PROCEDURE. Test specimen should duplicate
as closely as possible the actual body geometry. Duplicating
intended body designs such as hem flange design, closed cavi-
ties and bimetallic couples are critical to the outcome and
analysis of the test results. Inclusion of a comparative con-
struction with known performance as a reference will allow for
the most accurate assessment.

NOTE: If specimen scribing is required follow the methods
described in ASTM D1654. This method also includes mea-
surement of corrosion creepback from a scribe line and

describes how to evaluate corrosion in unscribed areas. These
methods should be used when reporting test results unless
stated otherwise on drawings or agreed upon by test requestor
and tester,

4.1 After mounting the test material in the body position doc-
ument the test samples by taking a picture of the samples
before start of exposure.

NOTE: If gravelometer exposure is required, test samples may
be exposed to gravelometer testing (SAE J400) before and/or
during cyclic exposure. Gravelometer exposure, if desired,
should take place at the end of the 2 h cold portion of this
cycle test. If gravelometer is required, a biweekly gravelometer
is suggested.

4.2 Subject the components being evaluated to GM9505P
Cycle J.

4.2.1 For extended down times leave parts in ambient expo-
sure after the exposure to the dry off cycle of 38 + 1°C for 64
h. This time in ambient temperature does not add to the test
duration.

4.3 TEST DURATION. The above corrosion cycle is then
repeated until the corrosion specified on the bare steel coupons
is obtained. Test duration is based on metallic coupons Corro-
sion as defined below. After defining sample construction such
as face of crevice and length of test required, refer to Table 1
to determine the test duration and the corresponding coupon
corrosion.

4.3.1 Coupon Test Procedure. Each coupon shall be perma-
nently identified by stamping numbers onto the surface.

4.3.2 Corrosion coupons shall be cleaned with methanol solu-
tion and accurately weighed prior to use. The weight in
milligrams (mg) shall be recorded and retained for future refer-
ence. -

4.3.3 Prior to start of the test, prepare the coupon rack with
sufficient coupons to monitor the test.

4.3.4 The coupons shall be secured to an aluminum or non-
metallic coupon rack with fasteners as shown in Figure 1. The
bolt, nut and washers shall be made from a nonblack plastic
material, preferably nylon. The number of coupons required is
shown in Table 2.

NOTE: Coupon mass targets for all test weeks are not
included in Table 1. To check test progress and assure that the
test is being run correctly assume a linear rate. Thus if the test
if 50% complete the coupon mass loss should be approxi-
mately 50% of the end of test targeted range. It is suggested
that the longer tests be checked a minimum of every 5 weeks
after determining that the initial corrosion coupon is correct.

4.3.5 The exact location of each coupon on the rack shall be
identified and recorded using the prestamped number for refer-
ence as illustrated in Figure 1. This process will insure
accurate identification in the event the prestamped numbers are
eroded away by corrosion.
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436 Allow a minimum of 5 mm spacing between the cou-
pons and the rack surface. All coupons shall be secured at 15°
from vertical and must not contact each other.

43.7 The coupon shall be placed in the general vicinity of
the parts being tested, such that the coupons receive the same
environmental exposure as the test samples.

4.3.8 Test Monitoring. Corrosion coupons shall be removed
and analyzed after each test interval throughout the test to
monitor the corrosion. To analyze coupons remove one coupon
from each end of the rack and prepare for weighing and mass
loss determination.

439 Before weighing, clean the coupons using a mild sand
blast process to remove all corrosion products from the coupon
surface. Wipe the coupons with methanol and weigh to deter-
mine the coupon mass loss using the formula.

Mass Loss = (Initial Mass) - (End of Test Interval Mass)

43,10 Compare the actual mass loss targeted values. Refer to
Table 1 for target mass loss values, in grams, for various test
durations as a function of the coupons original thickness.

NOTE: If the mass loss does not coincide with the targeted
values listed in Table 1, the test should be repeated. Also the
reasons why the targeted value was not obtained should be
investigated and corrected before resuming test.

TABLE 1A - MASS LOSS TARGET G (AT END OF
TEST) COSMETIC FACE CORROSION TESTING

Thickness Test Duration,
mm in g weight loss
A B C D
0.79 1/32 1.0 1.7 35 6.3
1.59 1/16 1.1 1.8 34 6.6
3.18 1/8 1.2 1.9 4.0 7.2
6.35 1/4 1.3 22 4.7 8.5

TABLE 1B - MASS LOSS TARGET CREVICE
TESTING COSMETIC/PERFORATION

NOTE: The test duration for this test is defined by the amount
of time required to corrode corrosion coupons to the amount
shown above. The approximate test time duration (within +
10%) required to obtain this amount of metal penetration is the
following:

TABLE 2 - TEST TIME DURATION, COUPONS
REQUIRED AND EQUIVALENCY

Approximate Coupons Test Equivalent
Duration Required

A |1 weeks 2 1 yr cosmetic face
B |2 weeks 4 2 yrs cosmetic face
C |5 weeks 12 5 yrs cosmetic face
D |10 weeks 15 10 yrs cosmetic face
E |25 weeks 20 5 yrs perforation
F |50 weeks 40 10 yrs perforation

5 EVALUATION AND RESULTS.

5.1 Test samples are to be evaluated for paint degradation,
corrosion and perforation.

6 REPORT. In addition to sample data, including metal
thickness, paint thickness and test results, report must include
photographic documentation, the total number of cycles run
and the coupon test data. Generally comparison to standard is
required to allow for the most accurate assessment.

7 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.

8 GENERAL INFORMATION. This standard is an

Initial Coupon Test Duration, extension of GM9505P Cycle J and is written to address petfo-
Thickness g weight loss ration corrosion prediction outside of the general Automotive
- - Environmental Cycle Specification. This standard was origi-
mm n E F nated by CPC in September of 1992. The latest revisions
0.79 1/32 DO NOT USE DO NOT USE include:
1.59 1/16 DO NOT USE DO NOT USE
3.18 1/8 15.0 28.6 Rev Date Description
6.35 1/4 17.8 33.9 A 6/97 | Added scheduled deletion date.
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