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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Procedures

CORROSION PROTECTION BY GREASE IN HUMIDITY CABINET
GM9644P

1 SCOPE. This specification evaluates the corrosion pro-
tection provided by a film of test grease on a cold rolled steel
specimen subjected to high humidity. Unless otherwise
required by the grease specification, the default conditions are
100% RH, 38°C, and 168 h exposure duration.

2 REFERENCED STANDARDS.

ASTM D1193 SAE 1010

SAE 1008

GM4465P
ASTM B117

3 APPARATUS AND MATERIALS.

3.1 Test specimen (also called panel or coupon), SAE 1008
or SAE 1010 cold rolled steel, 200 x 100 mm, having mini-
mum thickness of 3.2 mm, and flat within 0.05 mm (lightly
break sharp edges).

3.2 Fog chamber, conforming to the requircements given in
ASTM B117 (Harshaw Model 23 has been found satisfactory).

3.3 Laboratory balance, having a minimum capacity of 500 g
and a maximum error of 0.1 g.

3.4 Draw bar, as described in Figure 1.
3.5 Microscope or magnifier, providing 10X magnification.

3.6 Abrasive cloth, 180 or 240 grit, aluminum oxide or sili-
con carbide cloth or paper.

3.7 Silicon carbide polishing paper, 400A grit, tri-m-ite wet-
or-dry paper, or equivalent.

3.8 Rust inhibiting paint, rustoleum clean metal primer
(spray), or equivalent.

3.9 Cleaning solvent, 1,1,1-Trichlorocthane or equivalent.

3.10 n-Heptane, ACS reagent grade (precipitation naptha
may be substituted).

3.11 Methanol, ACS reagent grade,

3.12 Water, conforming to ASTM D1193, Type IV.

3.13 Spamla.

4 TEST SPECIMEN PREPARATION.

4.1 For cach grease to be tested, prepare as many test speci-
mens as needed to permit the removal of one specimen for
cach 24 h of the test, ¢.g. a 168 h test would require 7 speci-
mens.

4.2 Clean the test specimen with 1,1,1-Trichloroethane

(WARNING: Heath hazard) or n-Heptane (WARNING:
Flammable) or similar organic, degreasing solvent.

NOTE 1: For test specimens that have been previously used,
n-Heptane should be used in preference to 1,1,1-
Trichloroethane or other (paint-damaging) solvents.
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FIGURE 1

4.3 Unidirectionally abrade one 200 x 100 mm side of the
test specimen using full length strokes on 180 or 240 grit abra-
sive cloth until all the abrasive scratches are uniform. Remove
abrasive debris by blowing with clean air or by lightly brush-
ing with a soft cloth.

NOTE 2: For previously used test panels, Step 4.3 may not be
necessary, depending on the severity of the surface damage.
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GENERAL MOTORS ENGINEERING STANDARDS

Materlals and Processes - Procedures

CORROSION PROTECTION BY GREASE IN HUMIDITY CABINET
GMS644P

NOTE 3: Abrasion of the specimen surface can be facilitated
with the use of a suitable, specimen-holding jig or by attaching
the panel to a suitably sized back with 2-way tape.

NOTE 4: Identification marks should be located on the back of
the test pancl.

4.4 Turn the specimen 90° and repolish with —0A silicon
carbide paper using full length, unidirectional strokes parallel
to the long edge of the paper until the perpendicular scratches
arc removed.

4.5 Clean the test specimen with cleaning solvent. A flexible
plastic wash bottle containing solvent can be used to remove
any debris. (CAUTION: From this point on, do not touch
cleaned surface with bare hands or fingers; usc tongs or wear
gloves to protect prepared surface. Contamination of prepared
surface will affect results.)

4.6 Slosh the test panel for 15s in a tall form beaker contain-
ing methanol that is at or near the boiling points. (WARNING:
Flammable; health hazard.)

4.7 DRY THE TEST SPECIMEN.

4.8 Lay the prepared surface of the test specimen down on
clean kraft paper placed on a clean, flat surface. Apply 2 coats
of rush inhibiting paint to the back (unpolished) and side sur-
faces of the test specimen. Follow paint manufacturer’s
recommendation regarding drying time between coats. Dry for
about 24 h before proceeding.

5 TEST PROCEDURE.

5.1 Balance the test specimen on the laboratory balance, then
place 4g of test grease on the prepared surface.

5.2 Using the spatula, spread the test grease over the test sur-
- face as evenly as possible. Use the draw bar shown in Figure 1
or equivalent device to spread the grease to a uniform thick-
ness of 0.2 mm % 10%. Use the spatula to spread additional
grease over any unprotected edges, making sure the grease
thickness is at least 0.2 mm in these regions (evaluations of
test results shall not be made in thesc regions).

5.3 Prepare the fog chamber to operate at the specified test
conditions of 38 + 2° and 100% RH for the duration of the
test.

3.4 Sccure the test specimen to a specimen holder in the fog
chamber such tnat the long axis of the panel is held at 10°
from the vertical. Similarly locate the remaining specimens.

5.5 After 24 h of testing, remove 1 test specimen from the
fog chamber.

5.6 Wash off the test grease with n-Heptanc; then wipe with a
soft cloth wetted with n-Heptane.

5.7 Inspect for rust. Rust or stains within 10 mm of any edge
shall be considered outside the significant area and shall not be
included in the report.

5.8 Without magnification, inspect the significant area for
rust, stain, or discoloration; record observations.

5.9 If black or dark stains arc present, re-inspect using 10X
magnification to determine whether any underlying red rust is
present; record observations. If inspection with magnification
reveals red rust in the black stain, it shall be deemed rust. If
magnification does not confirm red rust, it shall not be deemed
rust.

NOTE 5: Black stains can be either incipient rust or additive
stains. Often, stains that appear black with unaided vision will
reveal underlying re¢ rust upon observation under magnifica-
tion. Also, stains can sometimes be removed by rubbing lightly
with a dry or solvent-wetted soft cloth or tissue; such stains
should not be reported as rust or corrosion.

5.10 Repeat 5.5 through 5.9 every 24 h until the specified test
duration is completed.

6 PASS/FAIL JUDGEMENT.

6.1 This test method provides a detailed standard humidity
cabinet procedure for evaluating the rust protection properties
of a test grease. Whether a greasc passcs or fails the tests
depends upon the criteria given in the grease specification.

6.2 Absent any specification criteria, the significant area
should be rated as follows:

PASS: A test surface shall pass if it contains no more than
3 spots of rust, nonc of which is larger than 1 mm in its
longest dimension. (See 5.9 and NOTE 3).

FAIL: A test surface shall fail if it contains 1 or more spots
of rust larger than 1 mm in its longest dimension or if it
contains 4 or more spots of rust of any size visible without
magnification.

7 REPORT.

7.1 REPORT THE FOLLOWING:

7.1.1 Identification of the test grease.

7.1.2 Date of start of test.

7.1.3 For each specimen:

7.1.3.1 The hours in the humidity cabinet.

7.1.3.2 The observances with and without magnification.

7.1.3.2.1 The pass/fail rating as required by the grease speci-
fication or as described in 6.

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