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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Paint

PHOSPHATES ON METALLIC SUBSTRATES
GM4386M

1 SCOPE. This specification covers the requirements for
spray or immersion applied phosphate (i.e. zinc, nickel, iron,
or manganese) coatings that are used on bare metal, precoated,
and aluminum substrates. The physical and chemical proper-
ties of this conversion coating have been optimized to provide
improved corrosion and adhesion performance under a primer
(cathodic ELPO and spray primers).

1.1 This phosphate conversion coating is intended to provide
a crystalline, corrosion resistant, paint adhesion promoting sur-
face to bare steel, precoated steels and aluminum. The
chemistry of materials approved under this specification opti-
mizes crystal structure, especially on nonferrous substrates.
The phosphate system is part of the total painted product sys-
tem which must meet the requirements herein.

1.2 TYPES OF PHOSPHATES:

I Body Systems - Spray (9984032)

Il Body Systems - Immersion (9984090)

I Small Parts (9984123)

IV Iron Phosphate Systems - Spray or Immersion
(9984006)

CAUTION: Live steam should never be used to heat the phos-
phate systems. The amine additives entrained in the system to
prevent boiler corrosion will prevent the formation of phos-
phate crystals.

1.3 Suppliers must demonstrate the technology as being pro-
duction capable to reduce undue risk prior to release in a
production facility.

1.4 Material must successfully complete a production trial in
a target facility prior to release for other facilities.

2 REFERENCED STANDARDS.

GM1000M GM9508P 9984090
GM4298P GM9540P 9984094
GM4389M GM9613pP 9984123
GM4465P GM9619P ASTM B117
GM4466P GM9733P ASTM D870
GM9071P 9984006 ASTM D1654
GM9102P 9984032 ASTM D3359
GM9163P 9984070

3 REQUIREMENTS.

3.1 RESTRICTED AND REPORTABLE CHEMICALS
(GM1000M). By 1997 start of saleable vehicles, all materials
supplied to this specification must comply with the require-
ments listed in GM1000M, "Restricted and Reportable
Chemicals.”

3.2 HAZARDOUS MATERIAL DOCUMENTATION.
Material Safety Data Sheet (MSDS) and Critical Materials
Register (CMR) or equivalent shall be furnished prior to initial
submission and upon subsequent material modifications.

3.3 SUBMISSION PACKAGE. Two submission packages
shall be prepared for distribution. One package should be pre-
pared for the GM Phosphate engineer and one for
Documentation Retention in the GM Test Work Order System.
One complete set of test panels shall be retained by the sup-
plier and be available for review as long as the product is in
production. The submission packages shall contain a submis-
sion letter, data, 8 x 10 photographs of test panels with test
work order number on the front of each panel, key process
control information, and manufacturing process flow diagram.
The package shall be dated and signed by an authorized repre-
sentative, acknowledging that the testing procedures complied
with this specification.

3.4 PANEL PREPARATION.

34.1 The performance requirements of the phosphates arc
tabulated in Table 1. The following substrates must be
included in any submission:

Cold Rolled Steel (CRS)

Electrogalvanized (EG)

Aluminum 2036 and 6111 alloys (3.4.4-3.4.6 only)
Electrogalvanneal (3.4.4-3.4.6 only)

Hot Dip Galvanized (HDG) (3.4.4- 3.4.6 only)

3.4.2 Sample Size. The number of samples for each test shall
be a minimum of 3 unless the responsible GM phosphate engi-
neer and the supplier agree otherwise prior to the start of
testing. All substrates, pretreatments, and coating layers shall
be fully identified with source, product code, batch number,
bake description and film build.

3.4.3 Tests. Paint technologies shall be agreed upon by the
GM phosphate engincer and the supplier prior to the initiation
of testing.

3.4.4 Appearance (Phosphate Only).

3.4.4.1 Immediately after the final water rinse and before
drying, these surfaces shall exhibit a continuous water film,

3.44.2 The phosphate surface on all substrates, when visu-
ally compared, shall be uniform (no visible holes in the
coating under 250X magnification).

3.4.5 Crystal Size (GM9613P). (Phosphate Only).
Crystal size shall be small (2-10 pm) when viewed under
250X and 1000X magnification.

3.4.6 Coating Weight (GM9733P). (Phosphate Only).

Substrate Coating Mass g/m?
Cold Rolled Steel 1.6-3.3
Electrogalvanized 22-37
Aluminum 1.1-2.2
Electrogalvanneal 2.2-3.7
Hot Dip Galvanized 2,2-3.7
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3.5 The following tests shall be performed with a full paint
system, including phosphate, ELPO or conventional primer,
primer surfacer (optional) and a fully qualified production
basecoat/clearcoat system.

3.5.1 Tape Adhesion (GM9071P).  (Phosphate and
Conventional Primer or ELPO System). Before and after expo-
sure per GM4465P (96 h) there shall not be lifting, peeling,
blistering or appearance changes.

3.5.2 Salt Spray Face Rust (GM4298P). (Phosphate and
Conventional Primer or ELPO System). There shall be a maxi-
mum of 10% face rust or evidence of blistering after 336 h salt
spray exposure as evaluated by ASTM D1654, Procedure B
(use 12.7 mm grids). (To be used only for Types IIl and IV.)

3.5.3 Salt Spray Creepback (GM4298P). (Phosphate and
Conventional Primer or ELPO and Topcoat). The test samples
must be scribed per GM9102P. There shall be no more than 2
mm total creepback from the scribe line or loss of adhesion
after 336 h of salt spray exposure after air blow-off. (To be
used only for Types III and IV.)

3.5.4 Cyclic Chipping (GM9619P). (Phosphate, ELPOQ, and
Topcoat.) Average creepback and percent weight loss must not
exceed the results of the control.

3.5.5 Decionized Water Soak Test (ASTM D870& ASTM
D3359, Method B). (Phosphate and Conventional Prime
System). Use a rating of 4 or better. (Types III and IV.)

3.5.6 Florida Exposure (GM9163P). (Phosphate, ELPO, and
Topcoat.) Six months exposure with twice weekly salt mist
(salt solution per ASTM B117). Panels shall be scribed per
GM9102Pbefore exposure. The exposure position is facing
due south 5° from the horizontal (black box). After exposure,
panels shall undergo deionized water immersion (GM4466P)
for 72 h @ 55°C, followed by tape adhesion test (GM9071P,
Method A) and gravelometer (GM9508P, Method A).

3.5.7 Proving Grounds Road Test Exposurc (R-15-26).

Five year test with equal to or better performance than the con-
trol phosphate. For Cold Rolled Steels the normalized data
shall be 1.6 or better and for precoated steels and aluminum

3.5.9 Chip Resistance (GM9508P, Method A). Results must
meet the requirements shown in Table 1 and be at least equiva-
lent to the control.

4 SOURCE SHIPMENT RESPONSIBILITY. It will be
the responsibility of the supplier to insure that the material is
not exposed to temperatures during shipment which would
causc the material to fail to meet any of the requirements of
this specification.

5 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.

6 INSPECTION AND REJECTION. Al 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 supplicr 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 the specification without depen-
dence upon purchaser’s inspection. In addition the supplier
shall be responsible for submitting a CERTIFICATION OF
ANALYSIS with each batch of material arriving at a plant.
This document shall be prepared and provide data in accord-
ance with the requirements detailed in GM4389M.

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

8 GENERAL INFORMATION. This specification was

issued in February, 1990. The latest revisions include:

the rating shall be 2 mm (total) or less.
Rev Date Description Div
3.5.8 Accelerated Corrosion Test (GM9540P, Cycle B, III). A 1/93 | Complete revision PT
Average creepback and percent paint loss must not exceed the .
requirements shown in Table 1. B 2/94 | Complete revision PT
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