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_____________________________________________________________________________________________ 
Abstract 

 
 
This report explained the test conducted in salt fog chamber to evaluate the effectiveness of mild steel, coated with 
rust converter, for 168 hours in artificial seawater exposure.   The samples were compared with mild steel coated 
with commercial primer.  The tests were conducted followed ASTM B117.  Individual pictures were taken of each 
sample before the tests began, at 24, 48, 72, 96, 120, 144 and 168 hours to see the progression of the corrosion.  
Results showed that the samples coated with rust converter provide a good significant protection against corrosion 
phenomenon than the samples coated with commercial primer that available in the market. 
 
 

Abstrak 
 
 
Laporan ini menjelaskan mengenai ujian yang dilakukan menggunakan kebuk ujian garam untuk menilai 
keberkesanan besi yang disalut dengan ‘rust converter’ selama 168 jam dan didedahkan kepada air laut buatan.  
Sampel ini dibandingkan dengan besi yang disalut dengan primer komersial.  Ujian dilakukan mengikut standard 
ASTM B117. Foto sampel masing-masing diambil sebelum ujian bermula, setiap 24, 48, 72, 96, 144 dan 168 jam 
untuk melihat perkembangan kakisan.  Keputusan kajian menunjukkan bahawa sampel yang disalut dengan ‘rust 
converter’ memberikan perlindungan yang lebih baik terhadap fenomena kakisan berbanding sampel yang disalut 
dengan primer komersial yang terdapat di pasaran. 
 
_____________________________________________________________________________________________ 
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INTRODUCTION 
 

Salt fog test is a standardized test method used to check corrosion resistance of coated samples.  Since coatings can 
provide a high corrosion resistance through the intended life of the part in use, it is necessary to check corrosion 
resistance by other means.  Salt fog test is an accelerated corrosion test that produces a corrosion attack to the coated 
samples in order to predict its suitability in use as a protective finish.  The appearance of corrosion products is 
evaluated after a period of time.  Test duration depends on the corrosion resistance of the coating.  The more 
corrosion resistant the coating is, the longer the period in testing without showing signs of corrosion.  Salt fog 
testing is the most popular form of testing for protective coatings, new metallic coatings, new paint coatings, as well 
as testing miscellaneous types of chemical treatments and paint pretreatments for use with metallic-coated steel 
sheet products because it is cheap, quick, well standardized and reasonably repeatable.  These tests have been used 
for more than 90 years as accelerated tests in order to determine the degree of protection afforded by both organic 
and inorganic coatings on a metallic substrate.  This test duplicates the laboratory field corrosion performance of a 
product.  This paper will discussed more on salt fog test, ASTM B 117 and the test conducted to evaluate the 
effectiveness of mild steels coated with both formulated rust converter and commercial primer after 168 hours 
exposed to the artificial sea water exposure, that is 5% sodium chloride solution. 
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TESTING EQUIPMENT 

 
The testing equipment consists of a closed testing chamber, where a salt solution mainly is atomized by means of a 
nozzle.  This produces a corrosive environment in the chamber so that parts exposed in it are attacked under this 
severe corroding atmosphere.  Typical volumes of these chambers are 1000 L because the volume accepted by 
ASTM B 117. 
 
Test performed with a standardized 5% sodium chloride solution also known as neutral salt spray (NSS).  Other 
solutions are acetic acid, ASS test and acetic acid with copper chloride, CASS test, each one chosen for the 
evaluation of decorative coatings.   
 
 

STANDARDIZATION 
 
International Standards 
 
1. ASTM B 117: Standard practice for operating salt spray (fog) apparatus 
2. ASTM B 368: Standard Test Method for Copper-Accelerated Acetic Acid-Salt Spray (Fog) Testing (CASS 

Test) 
3. ASTM B 380: Standard Method of Corrosion Testing of Decorative Electrodeposited Coatings by the 

Corrodkote Procedure 
4. ASTM D 1735: Standard Practice for Testing Water Resistance of Coatings Using Water Fog Apparatus 
5. ASTM D 2247: Standard Practice for Testing Water Resistance of Coatings in 100 % Relative Humidity 
6. ASTM D 870: Standard Practice for Testing Water Resistance of Coatings Using Water Immersion 
7. ASTM G 85 A1-5: Standard Practice for Modified Salt Spray (Fog) Testing 
8. ASTM G 87: Standard Practice for Conducting Moist SO2 Tests 
9. JIS Z 2371: Methods of salt spray testing (Foreign—Japanese standard) 
 
Telecom Standards (NEBS GR-CORE) 
 
1. GR-487-CORE: General Requirements for Electrical Equipment Cabinets 
2. GR-950-CORE: Generic Requirements for Optical Network Unit (ONU) Closures 
3. GR-3108-CORE: Generic Requirements for Network Equipment in the Outside Plant (OSP) 
4. GR-1209-CORE: General Requirements for Fiber Optic Branching Components 
5. GR-326-CORE: Generic Requirements for Single mode Optical Connectors and Jumper Assemblies 
6. GR-2834-CORE: Generic Requirements for Basic Electrical, Mechanical & Environmental Criteria for Outside 

Plant Equipment 
7. GR-2836-CORE: Generic Requirements for Assuring Corrosion Resistance of Telecommunication Equipment 

in the Outside Plant 
 
Enclosure Standards 
 
1. NEMA 250: Enclosures for Electrical Equipment (1000 Volts Maximum) 
2. UL 50: Enclosures for Electrical Equipment 
 
Military Standards 
 
1. MIL-STD-810 method 509: Department of Defense Test Method Standard for Environmental Engineering 

Considerations and Laboratory Tests 
2. MIL-STD-883 method 1009: Department of Defense Test Method Standard – Microcircuits 
3. MIL-STD-202 method 101: Test Method – Standard Electronic and Electrical Component Parts 
 
Automotive Standards 
 
1. DIN 50017: Atmospheres and their Technical Application 
2. DIN 50018: Testing in a saturated atmosphere in the presence of sulfur dioxide 
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3. DIN 50021: Salt Spray Testing 
4. FORD BI 104-04: Adhesion /Immersion Test FORD BJ7-2: 
5. GM 4298P: Salt Spray Test 
6. GM 4465P: Water Fog Humidity Test 
7. GM 4476P: CASS Test Copper – Accelerated Acetic Acid Salt Spray Test (Fog) 
8. GM 9103P: Standard for Automotive Relays 
9. GM 9110P: Procedure for Testing Switches 
10. GM 9505P: Automotive Environmental Cycles 
11. GM 9540P: Accelerated Corrosion Test 
 
 

ASTM B 117 [1] 
 

American Society of Testing and Materials (ASTM) test B 117 is one of the most widely adopted continuous salt 
spray test specifications.  ASTM B 117 is use internationally widespread and their provisions have been frequently 
re-written into the national standards and also appear in industry specific corrosion test standards. 
 
Salt fog test followed ASTM B 117 is the neutral salt fog test.  It is the most commonly used salt spray test in 
existence for inorganic and organic coatings.  This standard describe the necessary information to carry out this test; 
testing parameters such as temperature, air pressure of the sprayed solution, preparation of the spraying solution, 
concentration, pH, etc.  The duration of the test can range from 8 to over 3000 hours, depending on the product.  A 
5% sodium chloride solution containing not more than 200 parts per million (PPM) total solids with a pH range of 
6.5 to 7.2 is use which falls-out on to the samples at a rate on 1.0 to 2.0 ml/80cm2/hour.  The temperature of the salt 
spray chamber is controlled to maintain 35+1.1°C within the exposure zone of the closed chamber. 

 
 

USES AND APPLICATION 
 

Typical coatings that can be evaluated with this method are: 
 
1.  Phosphated surfaces (with subsequent paint/primer/lacquer/rust preventive) 
2.  Zinc and zinc-alloy plating 
3.  Electroplated chromium, nickel, copper, tin 
4.  Coatings not applied electrolytically, such as zinc flake coatings acc. to ISO 10683 
5.  Organic coatings 
 
Examples of application of this test as an acceptance method for coated surfaces are the automotive, construction 
and aerospace industries. 
 
Application 
 
This test has its origins in the early 1900s.  In the United States, it was well defined by 1939 with the release of the 
initial edition of the ASTM B117 standard.  Since that time, it has found its way into the environmental 
requirements of many different organizations in such areas as general mechanical testing, automotive specifications, 
military requirements, electrical enclosures, and the telecommunications NEBS (Network Equipment Building 
System) requirements. 

 
CASE STUDY 

 
Testing Method 
 
Based on the ASTM B 117, the corrosion of the samples surface is observed.  Individual picture were taken of each 
sample before the test began, at 24, 48, 72, 96, 120, 144 and 168 hours to see the progression of the corrosion. 
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Circumtances of the test 
 
(a) Programme setting of the spraying room 

 
 
0 0 min *     0 35.0[°C] 1 0 
1 0 min *     1 49.0[°C] 1 0 
2 1440 min *     1 49.0[°C] 1 0 
3 0 min *     1 49.0[°C] 1 0 
 Time          
INPUT NEWLINE  DELETE    CONTIN. RETURN 
 
 

(b) Duration of the test 
 
Total duration of the test is 168 hours, divided in equal periods in order to examine and to evaluate the results of the 
samples. 
 
Test Samples 
 
(a) Size of the test plates 

 
Square of 130 mm x 70 mm x 1 mm. 
 

(b) Materials substance of the test plates (basic material): 
 
Mild steel 
 

(c) Treatment of the test plates: 
 
All samples were pre-rusted by exposed into Salt Spray Fog Chamber (SSFC) WEISS SC 1000 (Figure 1(a)), 
follows ASTM B 117 standard, which is characterized by a high chloride concentration (5% sodium chloride) 
environment for 3 days.  After the pre-rusted stage, the samples were mechanically cleaned using wire brush for 
completely removed loose oxide product from the samples surface.  The samples were then degreased using an 
acetone.  Pre-rusted samples were then coated with formulated rust converter or commercial primer at both side 
of samples surfaces and left to dry for 48 hours.  The samples were then exposed to the salt fog test again for 
168 hours.  All samples prepared for salt fog test are placed at 15-30°angle from vertical (Figure 1 (b-c)).  This 
orientation allows the condensation to run down the samples and minimizes condensation pooling.  The samples 
surfaces were then analyzed using Analysis FIVE Digital Imaging Solutions (Figure 1(d). 

 
 

TEST RESULTS 
 
1. The salt fog test had a total duration of 168 hours. 
2. When the salt fog test had reached 24, 48, 72, 96, 120, 144 and 168 hours, the surface appearance of each 

sample was examined and the results were noted in Table 1 and Table 2, for the samples coated with formulated 
rust converter and for the samples coated with commercial primer, respectively.  On the surface of the samples, 
the formation of red rust was clearly distinguished. 

3. The degree of corrosion for samples coated with formulated rust converter is lower compared to the samples 
coated with commercial primer available in the market. 
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Figure 1: Salt fog test (a) Salt fog chamber (b) Sample in chamber (c) Sample position (d) Analysis FIVE  
                Digital Imaging Solutions 
 

    
As coat 24 hours exposure 48 hours exposure 72 hours exposure 

Degree of corrosion 
0% 

Degree of corrosion 
4.40% 

Degree of corrosion 
8.95% 

Degree of corrosion 
27.74% 

    

96 hours exposure 120 hours exposure 144 hours exposure 168 hours exposure 
Degree of corrosion 

42.05% 
Degree of corrosion 

50.93% 
Degree of corrosion 

57.02% 
Degree of corrosion 

63.05% 
 

Table 1: Salt fog test results analysed using Analysis FIVE Imaging Solutions for mild steels coated with formulated 
rust converter 

(a) (b)

(d) (c)
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As coat 24 hours exposure 48 hours exposure 72 hours exposure 

Degree of corrosion 0% Degree of corrosion 
46.14% 

Degree of corrosion 
49.76% 

Degree of corrosion 
60.96% 

    
96 hours exposure 120 hours exposure 144 hours exposure 168 hours exposure 

Degree of corrosion 
61.04% 

Degree of corrosion 
63.58% 

Degree of corrosion 
65.98% 

Degree of corrosion 
73.05% 

 
Table 2: Salt fog test results analysed using Analysis FIVE Imaging Solutions for mild steels coated with 

commercial primer 
 
 

CONCLUSION 
 

All the observed corrosion shows that the salt fog testing can be used to study the effectiveness of the coating 
materials.  Results shows that the mild steels coated with formulated rust converter gives lower degree of corrosion, 
that shows the formulated rust converter is more effective than the commercial primer available in the market.  This 
accelerated corrosion test will be truly useful in product literature, customer specifications, product data sheets as 
well as technical literature. 
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