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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Procedures

BODY PERFORATION CORROSION TEST
SCHEDULED FOR DELETION BY JANUARY 2000. DO NOT USE ON NEW
APPLICATIONS.
GM9IE69P

1 SCOPE. This specification defines a cosmetic and per-
foration corrosion test and correlation to field data of similar
systems. This standard is an extension of GMO950SP, Cycle J
and is written to add perforation corrosion prediction outside
of the general automotive environmental cycle specification.

2 REFERENCED STANDARDS.

GM4298P SAE J400
GM4465P ASTM D1654
GM9505P AIS11006-1010

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 GM4465P.,

3.2 HUMIDITY CABINET. Hot Pack Model 417632 auto-
matic environmental test cabinet, or equivalent (operated at
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 GM4298P,

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

3.5 Air circulating oven capable operating at 60°C.

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

3.7 Non metallic 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
GM4298P.

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

4 TEST PROCEDURE.

4.1 Test specimen should duplicate as closely as possible the
actual body geometry. Duplicating intended body designs such

are critical to the outcome and analysis of the test results.
Inclusion of a comparative construction with known perfor-
mance 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.

4.2 After mounting the test material in the body position,
document 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.

4.3 Subject the components being evaluated to the following
corrosion cycle.

Week 1 - Repeat the cycle below for 4 days:

IN =30 £ 1°Cuiisisieecrrnirerennnesessiessssaens s sresssssssassssns 2h
In ambient temperature (23 % 5°C).vueecorrereersrerrennnnn, 2h
In70 £ 1°C..eeeereeeererrene . . 2h
In salt spray (GM4298P) ......couvmevuimreeeceeeeeercesesessnens 2h
In humidity (GMA4465P)......ccnveuireerrereennn. 16 h
Followed by the sequence below for 3 days:
In-30%1°C.... srensesssseesrenenens 2h
In ambient temperature (23 £ 5°Cuuuevernrereeerensesrnsennns 2h
In70x 1°C... termreseesenensanastanes v renne 2h
In salt spray (GMA4298P) .........covvermmeeeeeeesrescesrereessson, 2h
IN 3B 2 1°Ciceeeeeeeeessesesteseeeessnssnsssessssssss oo 64 h
Week 2 - Repeat the sequence below for 4 days:
Immerse in NaC1 (5%) coocvuveeevereeerersonreersseenens 15 minutes
In ambient temperature (23 + 5°C) 1 h 15 minutes

In humidity (85 + 5% RH @ 60 + 1°C)..22 h 15 minutes
Followed by the sequence below for 3 days:

Immerse in NaCl (5%)
In ambient temperature (23 + 5°C)............. 1 h 15 minutes
In humidity (85 = 5% RH @ 60 + 1°C)....6 h 30 minutes

as hem flange design, closed cavities, and bimetallic couples In38+1°C..... .64 h
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For extended down times, leave parts in ambient exposure
after the exposure to the dry off cycle of 38 + 1 for 64 h. This
time in ambient temperature does not add to the test duration.

4.4 TEST DURATION. The above corrosion cycle is then
repeated until the corrosion specified on bare steel coupons is
obtained. Test duration is based on metallic coupon corrosion
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 cor-
rosion.

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

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

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

4.4.4 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 non black plastic
material, preferably nylon. The number of coupons required is
shown in Table 2.
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