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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Procedures

EFFECT OF SHEET METAL FORMING LUBRICANTS ON THE PHOSPHATE SYSTEM
GM9611P

1 SCOPE. This standard describes a test method to
determine the effect of sheet metal forming lubricants (pre-
lubes, mill oils, edge coaters, drawing compounds, flex roll
oils and corrosion preventatives) on the phosphate system
(cleaning bath and phosphate coating).

2 EQUIPMENT REQUIRED.

2.1 Electrogalvanized, hot dip galvanized and cold rolled
steel GM test panels, 0.90 x 100 x 153 mm.

2.2 Toluene.

2.3 Draw bars, rod #6 and #8 (Available from: R.D.S.
Specialities, P.O. Box 206, Webster, NY 14580).

2.4 Control mill oil 9981833.
2.5 Oven, capable of 50 C.
2.6 Bottles, 250 mL capacity.

2.7 Rack capable of holding test panels vertically with a
25.4 mm space between panels.

3 TEST PROCEDURE. This procedure is designed to test
water break-free, foaming, emulsification and phosphate
coating.

3.1 Panel Preparation. Panel preparation steps to be used for
control and sheet metal forming lubricant panels are as
follows:

3.1.1 Clean test panels with toluene to remove all mill oils.

3.1.2 Coat panels with prelube (9981881) or mill ail
(9981833) using a #6 draw bar to deposit a wet film
0.014 mm thick.

3.1.3 Place panels in a vertical position and allow to age for
16 to 24 h.

3.1.3.1 To test prelube or mill oil proceed to 3.2.

3.1.3.2 To test drawing compound, coat test panels with
control mill oil as in 3.1.2 and 3.1.3; then continue to 3.1.4
and 3.1.5 before proceeding to process 3.2.

3.1.4 Coat panel with drawing compound (at recommended
dilution) using draw bar #8 to deposit a 0.019 mm wet film
thickness over control mill oil.

3.1.5 Place panel in a horizontal position and allow to air
dry for 45 minutes.

3.1.6 Place panels in rack 15° from vertical for subsequent
aging.

3.2 Aging. Age the control and test panels in an oven for
168 h at 50 C.

3.3 Test Performance.

3.3.1 Water Break-Free. The objective is to determine the
amount of contamination of the test material that the cleaning
stage of an approved phosphate system can tolerate before the
percent of water break free (% WBF) is affected.

3.3.1.1 Run 2 test and 2 control panels with no contami-
nants in bath and rate % WBF.

NOTE: Estimate the % WBF area on the coated side of the
panel after rinsing.

3.3.1.2 Add 0.25% test material by weight to the bath.
3.3.1.3 Run 2 test panels and rate % WBF.

3.3.1.4 Add test material to bath in an increment by weight
to contaminate the bath to 0.50% and 1.0%.

3.3.1.5 Example:

90% WRBF (Control) ............ 0.0% by wt contaminants
100% WBF .......ccovvviiiinii, 0.0% by wt contaminants
90% WBF.......... e 0.25% by wt contaminants
50% WBF .....ccooevvivinnnnn. 0.50% by wt contaminants
40% WBF ....ccooiviiiieininnn, 1.0% by wt contaminants

3.3.1.6 Run 2 test panels at each contamination level and
rate % WBF.

3.3.1.7 Repeat above procedure (3.3.1) with control lubri-
cant and run 2 test panels at each contamination level.

3.3.2 Foaming. The objective is to determine the amount of
contamination of the test material that the cleaning stage of
an approved phosphate system can tolerate before the foam-
ing of the bath will be affected. This test should be run in
conjunction with the % WBF test.

3.3.2.1 Rate by recording the change of foaming in the
cleaning bath at each level of contamination.

3.3.2.2 Example:

% Contamination Times More Foam
0.0 -
0.25 1
0.50 4
1.00 6

3.3.3 Emulsification. The objective is to determine the rate
at which the forming lubricant will separate from an ap-
proved phosphate system cleaning solution.
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3.3.3.1 Preparation of Cleaning Solution. Four concentra-
tions of 1.87, 3.75, 7.5 and 15.0 kg/m3 (0.25, 0.5, 1.0 and
2.0 oz. per gallon).

3.3.3.2 Test Conditions. Add 4 mLs of test material (lubri-
cant) to 200 mLs of each concentration at 63 Cin a 250 mL
glass bottle. Holding the bottle vertically, agitate vigorously
for 10 seconds.

3.3.3.2.1 Rate the percent of separation at 5 and 60 minutes
and at 24 hours.

3.3.3.2.2 Example:

Cleaner Concentration | S min. 60 min, 24 hrs
kg/m3 oz/gal % % %
3.75 0.05 100 - -
7.50 1.0 50 100 -
15.0 2.0 0 50 100

3.3.4 Phosphate. The objective of this test is to rate the
panels that have been cleaned in the water break-free (%
WBF) test for their phosphatability. Treat all the panels from
the % WBF test in an approved phosphate bath solution
(spray applied) using standard time and temperature for the
system.

4 APPEARANCE.

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

4.2 Prior to rating panels, dry at 100 C for 15 minutes.

4.3 The dry phosphated surface on all substrates, when
visually compared, shall be uniform (no visible holes in the
coating under 250X and 500X magnification).

4.4 Crystal Size (GM9613P). Crystal size shall be small to
medium when viewed under 200X magnification.

Small......oooviiii 2 - 10 microns
Medium .........coooiiiiiiiini 10 - 25 microns
Large...ccoovuiiiiiiiinininn, greater than 25 microns

4.5 Coating Weight. Coating weight shall be determined by
weightstrip weight method.

4.5.1 Substrate:

Cold rolled steel ............................. 1.1-2.7 (¢/m?)
Galvanized .............o.cooeeivinniiii 1.6 -3.3 (g/m?)
Aluminum.............oooooevnn 1.1-22(E/m?

4.5.2 The above test shall be done in a laboratory following
the recommended test technique that is used at a General
Motors approved phosphate system source to simulate a
standard GM assembly plant phosphate process. Contact GM
Engineering for the Approved Source list to determine the
approved sources for phosphate systems.

5 GENERAL INFORMATION. This newly issued stan-
dard has been revised from FBTM 52-30.

9611P

Full document details: GM GM9611P O
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