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CORROSION PROTECTIVE COATINGS
FLUOROCARBON TYPE
GM6046M

1 SCOPE. This specification covers the basic require-
ments for fluorocarbon post treatments. These coatings are
suitable for simple formed metal parts, castings, fasteners,
clips, and other ferrous parts which are not adversely affected
by baking temperatures in the range of 150 to 190°C. These
coatings may also be used to reduce friction and wear on mat-
ing surfaces or as an anti scuff type finish.

1.1 The coating can be applied over any combination of zinc
phosphate, zinc plate, iron phosphate or grit blast pretreat-
ments. Substrate pretreatment requirements, where they exist,
are to be shown separately on drawings or applicable docu-
ments.

1.2 Fluorocarbon coatings are not recommended for fasteners
with internal recesses (e.g. Torx/Philiips) because of potential
coating built up in recesses.

1.3 Fluorocarbon coatings are not recommended for screw/
washer combinations due to screw to washer adhering.

1.4 Use of this finish on threaded surface and/or bearing sur-
face of joints could affect the torque-tension relationship. It is
recommended that a torque-tension study of the fastener joint
be performed before releasing this finish on a new application.

1.5 This specification covers 3 thicknesses of coatings. The
thickness will be specified on the part drawing by a suffix
code number as listed in Table 1.

TABLE 1
Basic GM Suffix Hours to | Approximate
Number Corrosion Thickness
: pum
GM6046M 18T336 336 18
GM6046M 13T240 240 13
GM6046M 8T96 96 8

NOTE 1: Black fluorocarbon coatings should not be specified on zinc
or aluminum threaded fasteners larger than 12 mm in diameter, due to
objectionable appearances that may result.

NOTE 2: Fluorocarbon coatings affect torque tension relationships.

Fastener Engineering must be consulted as to torque specifications
when using fluorocarbon coatings.

2 REFERENCED STANDARDS.

GM1000M ANSI B18.18.2M
GM4298P ASTM D2714
9985129 SAE J1960

3 REQUIREMENTS.

3.1 RESTRICTED AND REPORTABLE CHEMICALS
(GM1000M). All materials supplied to this specification must
comply with the requirements listed in GM1000M. '"Restricted
and Reportable Chemicals."

3.2 APPEARANCE. The coated parts shall be dry to the
touch and shall not discolor or affect painted surfaces. Unless
otherwise specified, the coating shall be black in color. The
parts shall be uniformly coated, free from obvious imperfec-
tions, streaks, and tears as determined by visual inspection.

3.3 THICKNESS.

3.3.1 Coating thickness shall be uniform, free from tears, and
shall not have an adverse effect on normal installation and
removal practices.

3.3.2 Coatings on the threads of threaded parts shall not have
an adverse effect on normal installation and removal practices.
The max thickness of the total coating which may be applied
to the threads on threaded products is limited by the basic
thread size. Where greater thickness is necessary to meet the
requirements of this specification, the threads may be pro-
duced undersized (before coating) to accommodate the greater
thickness, providing the finished product (after coating) meets
all specified mechanical properties, when tested with a nut (or
opposite fastener) in the upper half of the dimensional limits of
the nut. Where mechanical properties are not specified, under-
sized threads shall be subject to the approval of the purchaser.
In no case shall the finished product (after coating) exceed the
applicable thread dimensions for plated product for the class of
thread specified.

3.4 CORROSION RESISTANCE. Parts coated to these
specifications shall be capable of withstanding neutral salt
spray testing for the number of hours specified for the various
codes on Table 1 without red rust or blistering evident on sig-
nificant surfaces.

3.4.1 For initial approval and PPAP submissions, parts must
be tested per GM4298P to meet the corrosion resistance
requirements on significant surfaces per 3.4.2 , 3.4.3, and 3.4.4.
For normal production, processes that are in statistical process
control should yield parts that are capable of meeting the same
salt spray requirements. A periodic neutral salt spray check of
the parts being processed on each line running this coating
should be conducted per ANSI B18.18.2M. Table 2 of
ANSI B18.18.2M indicates an inspection level of B for neutral
salt spray, with NOTE 4 referencing Table B in Appendix 1 and
Table 3. Since this coating is not included in the list of Finishing
Operations in Table B, the actual control checks to be made and
recorded should be based on the chemical manufacturer’s
instructions. '

3.42 Salt spray test requirements specified herein do not
apply to female threads except when agreed upon by supplier
and purchaser. Internal threaded areas may be masked off or
otherwise covered during sait spray testing.

3.43 Significant surfaces on other than threaded fasteners
shall be defined as the surface or portion of the part that can be
touched with a 13 mm ball unless otherwise noted on the engi-
neering drawing. On other surfaces where control of coating
cannot be obtained under normal processing such as holes,
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recesses, threads, etc. the above requirements do not apply.
Acceptance or rejection of parts coated to this specification
will be based on results on significant surfaces.

3.4.4 Significant surfaces on threaded fasteners shall be
defined as the exposed surfaces when the fastener is installed
in normal manner (bolt head, nut OD and faces, etc.).

3.45 When these coatings are specified for bolts and screws,
the parts are to be power driven, with properly maintained
equipment, into a nut or tapped hole in a manner simulating
production assembly conditions in which the head of the fas-
tener turns tight and perpendicular against a mating surface.
Rating of these parts is to be done on the head and shoulders,
not on the threaded portion of the part.

3.5 RELIEF OF EMBRITTLEMENT. All steel parts having
a hardness above BHN 302 (HRC 32) and all highly stressed
cold worked parts that have been electroplated shall be baked
to relieve hydrogen absorption before fluorocarbon coating.
Unless otherwise specified, the parts are to be baked immedi-
ately after plating. The temperature 200°C for 4 h has been
found suitable in some instances; however, variations in tem-
perature and or times may be necessary to achieve results.

5.1 Hardened parts which have been tempered at < 175°C
121l be heated at 150°C and held for 8 h or longer if neces-
sary, before coating.

NOTE: Suitable relief of hydrogen absorption of highly
stressed spring steel parts is considered doubtful.

3.5.2 Mechanically plated parts need not be baked provided
that hydrogen has not been introduced into the part through the
use of acid cleaners or acid pickling. If acid cleaners are used,
the parts must be baked as stated above before coating.

3.6 FLEXIBILITY AND CHIP RESISTANCE. The coatings
shall withstand the normal extension and compression of
springs, and the normal flexing encountered by spring clips
during assembly in the end product, without evidence of flak-
ing or loss of adhesion to base metal. The coating shall
withstand normal handling and storage conditions without
chipping, flaking, or other coating damage. Coating shall not
lose flexibility or any other properties after a shelf life of one
year.

3.7 SOLVENT RESISTANCE. Coated parts shall show no
evidence of coating softening or other failure when rubbed 10
times with a methyl ethyl ketone saturated swab.

3.7.1 Coated parts shall show no evidence of coating soften-
ing or other failure after 72 h immersion in a room temperature
solution of 50% windshield washer solution (9985129) and tap
water. Nor shall there be any visual deleterious effects after a

4 h drying period. Failure to meet this test is a cause for
nmediate rejection.

3.8 PRESENCE OF CURED COATING. When the coating
is thoroughly cured, there shall be no discoloration when 1 - 4
drops of 5% lead acetate [Pb(C,H,0,),] are placed on the sur-
face of a coated part for 60 s. If o coating is present, the
droplets become black in 5 s. This test is only applicable to
parts with zinc substrate.

3.8.1 The presence of fluorocarbon in the coating may be
determined by IR Spectrography for referee cases.

3.9 WEATHERABILITY. For qualification of new materials,
parts coated with colored fluorocarbon coating, other than
black or gray, shall be exposed to 2500 kJ/m? in xenon arc
weatherometer per SAE J1960 with no color degradation.

3.10 COEFFICIENT OF FRICTION AND WEAR TESTS.
For qualification of new materials, coefficient of friction and
wear tests shall be performed. The tests shall be conducted on
specimens per test method ASTM D2714 modified for use
with dry film lubricants. The test is to be run at ambient tem-
peratures, utilizing coated test rings and omitting the oil, until
coating wear is indicated by the coefficient of friction rising to
0.30.

Coefficient of friction, max (ASTM D2714, 4500 cycles,
steel teSt SPECIMENS) c.c.vvverneresresesssassesnssssesiresnsseconasnosese 0.15

Wear cycles, min (steel test specimens) ..... 100 000 cycles

4 INITIAL SOURCE APPROVAL. No shipment shall
be made by any supplier until representative initial production
samples have been approved by engineering as meeting the
requirements of this specification.

4.1 Completed copies of the Material Safety Data sheet meet-
ing GM.information requirements must be submitted with any
new submissions or whenever a composition change has
occurred.

5 INSPECTION AND REJECTION. All shipments of
material or parts under contract or purchase order manufac-
tured to this specification shall be equivalent in every respect
to the initial samples approved by engineering. There shall be
no changes in either formulation or manufacturing processes
permitted without prior notification and approval by engineer-
ing. Lack of notification by the supplier constitutes grounds
for rejection of any shipment. While samples may be taken
from incoming shipments and checked for conformance to this
specification, the supplier shall accept the responsibility for
incoming shipments meeting this specification without depen-
dence upon purchaser’s inspection.

6 APPROVED SOURCES. Engineering qualification
of an approved source is required for this specification. Only
sources listed in the GM Material File under this specification
number have been qualified by engineering as meeting the
requirements of this specification. Sources are available
through the on-line MATSPC System.
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