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1. SCOPE 

1.1 Use this method to determine the percent corrosion of de-icers and anti-icers on steel 
washers as compared to corrosion using sodium chloride. 

1.2 The values given in parentheses (if provided) are not standard and may not be exact 
mathematical conversions. Use each system of units separately. Combining values from 
the two systems may result in nonconformance with the standard. 

2. APPARATUS 

2.1 Ungalvanized washers, in conformance with ASTM F 436, hardened to RC 38-45. 

2.2 Erlenmeyer flask, 500 mL (16.9 fl. oz.) 

2.3 Corrosion test apparatus, to automatically lower and raise washers into solutions for the 
specified amount of time. 

2.4 Concentrated hydrochloric acid. 

2.5 Deionized water. 

2.6 Sodium chloride, reagent grade. 

2.7 Stannous chloride. 

2.8 Antimony trioxide. 

2.9 Cloth, to clean washers. 

2.10 Trichlorethylene. 

2.11 Analytical balance, Class B in accordance with Tex-901-K. 

3. SOLUTION 

3.1 De-icer or anti-icer, 3% solution. 
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4. PREPARATIONS 

4.1 Preparing Washers: 

4.1.1 All washers used should be from the same batch to assure accuracy in test results. Use 
3 washers for each de-icer/anti-icer solution (to include NaCl) and for the deionized 
water control tests. 

4.1.2 Wash washers with concentrated hydrochloric acid to remove any type of residue, and 
rinse with deionized water. 

4.1.3 Using a micrometer, measure the dimensions of each washer to the nearest 0.01 mm 
(0.0004 in.), and calculate the surface area as described under Section 6. 

4.1.4 Rinse the washers with trichloroethylene. 

4.1.5 Air-dry the washers. 

4.1.6 Weigh the washers using an analytical balance to the nearest 0.001 g. 

4.2 3% Solutions: 

4.2.1 In an Erlenmeyer flask: 

 for liquid de-icers/anti-icers, mix 3 parts de-icer/anti-icer to 97 parts deionized 
water, by volume. 

 for solid de-icers/anti-icers, prepare a 3% solution, by weight. 

4.2.2 Prepare a 3% NaCl solution (by weight). 

4.2.3 Thoroughly mix solutions to ensure solubility. 

4.3 Cleaning Solution: 

4.3.1 Add 50 g stannous chloride and 20 g antimony trioxide to 4 L (1 gal.) of concentrated 
hydrochloric acid (HCl). 

4.3.2 Mix the solutions thoroughly. 

Note 1—Add the salts to the HCl to stop the reaction of the HCl with the steel once 
removing the rust or corrosion. 

5. PROCEDURES 

5.1 Corrosion Test: 

5.1.1 Pour 300 mL (9 fl. oz.) of each solution (de-icer/anti-icer, NaCl, and deionized water) 
into separate 500-mL (16.9-fl. oz.) Erlenmeyer flasks. 

5.1.2 Label each flask appropriately. 
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5.1.3 Place 3 washers in each flask, and cover flasks. 

5.1.4 Set up the corrosion test apparatus to alternately lower the washers in the solution for 
10 minutes and raise them to air dry for 50 minutes. Run for 72 hours. 

5.1.5 Immediately remove washers from the solutions after the 72-hour cycle. 

5.2 Cleaning Washers: 

5.2.1 Place washers into a beaker containing the cleaning solution. 

5.2.2 After 15 minutes, remove the washers, rinse them with deionized water, and wipe them 
with a cloth to clean off any deposit. 

5.2.3 Return washers to the cleaning solution and repeat Sections 5.2.1 and 5.2.2. 

5.2.4 Rinse with trichlorethylene, air dry, and weigh to the nearest 0.001 g. 

6. CALCULATIONS 

6.1.1 Calculate weight loss: 

W mg I F
mg

g
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Where: 

W = test specimen weight lost 

I = test specimen initial weight 

F = test specimen final weight. 

6.2 Calculate the surface area of the washers: 
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Where: 

D = outside diameter, mm (in.) 

d = inside diameter, mm (in.) 

t = thickness, mm (in.) 

6.2.1 Calculate corrosion rate of each washer: 

CR mpy
KW

ATD
( )=  
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Where: 

CR = corrosion rate (mils per year [mpy]) 

K = constant = 3450 for weight lost, mg 

W = weight lost, mg 

A = specimen area, mm2 (in.2) 

T = time, hr. 

D = specimen density, 7.86 mg/mm3. 

7. ARCHIVED VERSIONS 

7.1 Archived versions are available. 


