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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Procedures

TEST FOR EVALUATING ZINC PHOSPHATE COATING
GM9079P

1 SCOPE. This standard provides three versions of a test
for rapidly evaluating the integrity of zinc phosphate coatings
on steel.

1.1 The test is commonly referred to as the “Ferrotest”. It
was initially developed by the Polymers Department of GM
Research Laboratories for verification of the quality of newly
phosphated automobile body sheet metal, while the car parts
remain on the phosphate-to-paint production line. Successful
use for this purpose led to adaptation of the test principles to
verification of the quality of newly phosphated small parts
(such as bolts, nuts and clips), as parts are dumped from the
processing barrel. Control of quality at this point in the
production cycle permits necessary corrections to be made in
the phosphating system before large quantities of defective
parts are produced. Another adaptation of the test has been
found useful for verifying the quality of the phosphate portion
of the phosphate and oil type finishes on small parts, where
the recipient of the parts is located at some distance from the
phosphating operation. (For further discussion of the Ferro-
test, see the Journal of Paint Technology, 41, No. 531, pp. 259
to 265, 1969.)

2 PROCEDURE. (For on-line process control of body and
sheet metal and similar applications.)

2.1 Prepared Ferrotest solution (NOTE 1) as follows (mass
percent).

Distilled Water ..ocovviiiiiiiireniirereerereananneraneens 92.9
Surfactant FC126 (NOTE 2).....cevvvrenineiniinininnenn. 0.1

Stir thoroughly. Mix the following two items and add
simultaneously to this solution while stirring vigorously.

Sodium Chloride, NaCl......ccoviiiiiiiiiinininereriennnn. 4.0
3.0

Store in brown or opaque bottles. Do not use solution
after 6 months.

NOTE 1: Ferrotest solution may be obtained from Dextrex
Chemical industries, Amchem Products, and other chemical
compound suppliers.

NOTE 2: FC126 (ammonium salt of perfluorocaprylic acid)
is available from Minnesota Mining and Manufacturing
Company and Chemfil Corporation.

2.2 Cut 25 x 25 mm squares of filter paper, Whatman-41
Chromatography grade.

2.3 Select a representative section of the body sheet metal
surface for testing; and a position at the production line after
“‘oven dry-off” where surface is no more than slightly warm
to the touch.

2.4 With tweezers, dip one piece of filter paper into test
solution contained in solution bottle and remove excess liquid
by touching the wet paper to the lip of the bottle.

2.5 Place the wet paper on the surface to be evaluated and
handle as little as possible to achieve a wrinkie free contact.

2.6 After 1 minute lift the test paper and turn it over so that
the side exposed to the phosphate surface is visible.

2.7 Inspect for blue color on yellow background and rate
quality of phosphating as follows:

EXCELLENT OR GOOD (NOTE 3): All yellow or
yellow greater than blue (normally equivalent to O to
3 mm creep from scribed lines observed after a 336-h
neutral salt spray test).

FAIR (NOTE 4): Equal yellow and biue (normally
equivalent to 4 to 6 mm creep back).

POOR: More blue than yellow (normally equivalent to
over 6 mm creep back).

NOTE 3: The most desirable result is no blue color
(“excellent™) but a few (6 to 10) small isolated spots or a light
blue haze are indications of phosphate coatings that are still
“good”. In both cases, the yellow color predominates.

NOTE 4. When the test paper contains a blue haze plus
spots, or when there are many blue spots so that the amount
of blue seen is about equal to the yellow, the phosphate
coating is considered to be marginal (“fair”). This indicates
that trouble in the phosphating system is beginning.

NOTE 5: Each of the quality ratings (Excellent, Good, Fair
and Poor) is illustrated in a “Ferrotest Color Standard”
available to GM plants by writing Detrex Chemical Indus-
tries or Amchem Products.

2.8 The dry test papers may be stored for about 6 months in
the dark, and can serve as a record of phosphate quality up to
this period of time. (Light converts the yellow color into a
pale blue in about 24 h.)

IMPORTANT: To prevent blistering and other deleterious
effects of this test on subsequent paint finishes, the following
operations should be performed on the tested body sheet
metal immediately after removal of the filter paper:

a. Wipe the tested area with a dry, lint-free cloth to
remove some of the blue residue and solution.

b. Wash the test spot with 2 mixture of 25% isopropyl
alcohol and 75% deionized water.

¢. Dry with lint-free cloth.
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d. Paint within reasonable time and no later than 24 h
after exposure to test solution.

3 PROCEDURE. (For on-line process control of bolts,
nuts and clips; and similar applications.)

3.1 Prepare Ferrotest solution, as outlined in Item 2.1,
above.

3.2 Select sample parts (after phosphating and prior to
oiling) and take precautions necessary to avoid contamination
of surface.

3.3 Force air dry at room temperature.

3.4 Wipe parts with clean, lintless cloth to remove any
adhering dirt.

3.5 Immerse part in Ferrotest solution and agitate for one
minute. (Use non-metallic tongs to avoid contamination of
the surface.)

3.6 Remove parts from solution and examine surface for
blue chemical deposits. Since the deposits form more readily
at sharp corners, projections and/or depressions, and tend to
confuse interpretation of test results, the observer should
focus primarily on uninterrupted surface (bolt shank, nut flat,
etc.). The extent of blue deposit on such surfaces is a measure
of the quality of effectiveness of the phosphate treatment.”
The objective is a coating which develops no blue deposits.
Such coatings are rated *“Excellent”. Occasional, widely
scattered, small deposits are normally rated “good” to “fair”.

4 PROCEDURE. (For evaluation of phosphate and oil
finishes on small parts.)

4.1 Prepare Ferrotest solution, as outlined in Item 2.1,
above.

4.2 Prepare a solvent mixture consisting of equal volume of
Varnish Makers’ and Painters’ (VM & P) naphtha and
xylene,

4.3 Wipe parts with clean cloth to remove any surface oils
and contaminants.

4.4 Immerse parts in solvent mixture (Item 4.1, above), and
agitate for at least | minute. Flush with clean mixture.
(Replace mixture when necessary to insure optimum cleaning
action.)

4.5 Allow parts to dry at room temperature until all solvent
has evaporated (approximately 15 minutes); or force air dry.

4.6 Wipe parts with a clean, lintless cloth to remove any
adhering dirt.

4.7 Rinse parts thoroughly in hot tap water. If surface does
not retain a continuous film of water (that is, shows a water
break), repeat steps 4.4 and 4.7.

4.8 Force air dry at room temperature.

4.9 Immerse parts in Ferrotest solution (Item 4.1, above),
and agitate for one minute.

4.10 Remove parts from solution and examine surface for
blue chemical deposits. Since the deposits form more readily
at sharp corners, projections and/or depressions, and tend to
confuse interpretation of test results, the observer should
focus primarily on uninterrupted surface. The extent of blue
deposit on such surfaces is a measure of the quality o
effectiveness of the phosphate treatment. The objective is a
coating which develops no blue deposits. Such coatings are
rated *“Excelient”. Occasional, widely scattered, smail depos-
its are normally rated *“good” to “fair”.

NOTE: Careful differentiation must be made between low
ratings caused by poor phosphating and damaged coatings
(due to handling, shipping, etc); also, between high ratings
caused by good phosphating and heat treat scale.

5 GENERAL INFORMATION. This standard was first
published in July 1970. The latest revision included editorial
changes in November 1982.
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