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FORD LABORATORY TEST METHOD BS 001-01

INHIBITION OF CORROSION

Application

This procedure is used to test the ability of Kraft paper packaging materials, treated with volatile
corrosion inhibitors, to prevent rusting or corrosion of ferrous metal surfaces.

Outline of Test

Clean air shall be passed at a controlled rate (see Procedure) through the test apparatus. The air shall
be humidified in the apparatus by bubbling through a 1 % sodium chloride solution, then passed through
an empty chamber serving as a spray trap, a second chamber containing a mounted steel specimen or, if
desired, an unmounted round bar specimen as specified, and then through a third chamber lined with
inhibitor paper. The warm, humid air now containing the vapor phase corrosion inhibitor shall be led into
a fourth chamber where it flows over the polished surface of a specially prepared steel specimen. The
fourth tube contains an additional steel specimen in direct contact with the inhibitor paper. The
apparatus used in this test is shown on the attached sketch. This test will be run simultaneously on a
blank specimen located in the second chamber, one contacting the inhibited packaging material and one
protected by the volatile inhibitor in the fourth tube. If the blank specimen does not corrode, the test
results shall be considered invalid and the test shall be repeated.

Apparatus and Equipment
The apparatus and equipment for the inhibition of corrosion test shall consist of the following:

1. Steel Specimen - SAE 1045 cold finished steel, round bar, 5/8 inch diameter, 1/2 inch long and
free of rust. It shall be rinsed for 2 minutes in C.P. benzene and then mounted in Bakelite in the
manner employed for metallographic examination or, if desired, an unmounted specimen may be
used.

When a mounted specimen is used, the finished Bakelite block should have a total height of 1
1/4 inch and diameter of 1 1/32 inch. The cleaned specimens shall be ground on a flat surface
power grinder until a circular section of the metal is exposed evenly. The surface shall be hand
polished in accordance with good metallographic practice and care shall be taken to avoid
touching the steel surface after the machine grinding step. The prepared specimen shall be
submerged in boiling C.P. benzene for 1 — 2 minutes, removed and placed immediately in the
test equipment or stored in a desiccator over anhydrous calcium sulfate. If storage of more than
24 h occurs, repeat the preparation of the specimen, starting with the hand polishing, using No.
O Flint paper. Used specimens shall be recovered by machine grinding to remove rust or pits
and then hand polishing. Three specimens are required for each test.
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2. Surgical Rubber Tubing - 1/4 inch I.D. by 7/16 inch O.D., initially cleaned in hot (150 °F) 5 %
sodium hydroxide solution.

3. Pyrex Glass Tubing - 7 mm O.D. and 4 1/2 mm 1.D. for connections.

4, Black Rubber Stoppers - No. 7 with a 6 mm hole, initially cleaned with hot (150 °F) 5 % sodium

hydroxide solution.

5. 500 mL Gas Wash Bottle - Inlet and outlet tubes are conveniently equipped with glass 12/5 ball
joint connections.

6. Four Glass Cylinders - 6 inches long, 31 mm I.D. and 35 mm O.D., held in place around the
wash bottle by pressure sensitive tape.

7. The exit air line from the oven shall be connected to a liquid trap in the oven if the exit line is
higher than the exit from the last cylinder.

8. The glass tubing in the stoppers shall extend 1/2 inch into the cylinders except for the fourth
cylinder where the inlet tube extends to 1/2 inch above the steel surface. An indentation or
opening shall be provided in the exit tubing from the fourth cylinder to allow passage of air.

9. Glass Rings - 25 mm O.D. and 7/16 inch long shall be placed in the bottom of the second and
fourth cylinders to help support the test specimen.

10. Air Pump - Allowing air flow (at 1 1/2 Ib) to be 20 cu inches/minute. A maximum of three test
fixtures may be connected to each pump.

11. Direct reading laboratory flow meter.

Conditioning and Test Conditions

All test values indicated herein are based on material conditioned in a controlled atmosphere of 23 +/- 2
°C and 50 +/- 5 % relative humidity for not less than 24 h prior to testing and tested under the same
conditions unless otherwise specified.

Procedure
1. Wash all glass parts with a test tube brush, using soap and water. Rinse in distilled water and
dry in an oven at 215 - 220 °F.
2. Immerse the rubber stoppers with glass and rubber tubing connections in three successive

containers of hot (140 - 150 °F) distilled water and dry in an oven.

Note: Replace rubber tubing between cylinders 3 and 4 for each test.
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