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1. Scope described herein are useful when a different or more corrosive
1.1 This practice sets forth conditions for five modifications€nvironment than the salt fog described in Practice B 117 is

in salt spray (fog) testing for specification purposes. These ardesired.

in chronological order of their development:
1.1.1 Annex Al acetic acid-salt spray test, continuous. 4. Apparatus

1.1.2 Annex A2 cyclic acidified salt spray test. 4.1 Cabinet

1.1.3 Annex A3 seawater acidified test, cyclic (SWAAT). 4.1.1 The apparatus required for salt spray (fog) testing
1.1.4 Annex A4 SO, salt spray test, cyclic. consists of a fog chamber, a salt solution reservoir, a supply of

1.1.5 Annex A5 dilute electrolyte cyclic fog dry test. suitably conditioned compressed air, one or more atomizing
1.2 This practice does not prescribe the type of modifican0Zzles, specimen supports, provision for' heating the ghamber,
tion, test specimen or exposure periods to be used for a specif'd necessary means of control. The size and detailed con-

product, nor the interpretation to be given to the results. struction of the cabinet are optional, provided the conditions
1.3 This standard does not purport to address all of theObtained meet the requirements of this practice. The material of

safety concemns, if any, associated with its use. It is thgonstruction shall be such that it will not affect the corrosive-
responsibility of the user of this standard to consult and"€Ss of the fog. Suitable apparatus that may be used to obtain
establish appropriate safety and health practices and deterthese conditions is described in Appendix Al of Practice B 117

mine the applicablity of regulatory limitations prior to use. ~ With necessary modifications described in each annex.
4.1.2 Design the cabinet so that drops of solution that

2. Referenced Documents accumulate on the ceiling or cover of the chamber do not fall
2.1 ASTM Standards: on the specimens being tested. Do not return drops of solution

B 117 Practice for Operating Salt Spray (Fog) Testing  that fall from the specimens to the solution reservoir for

D 609 Practice for Preparation of Cold-Rolled Steel Panel§€spraying. _ _ o _

Related Coating Produéts provide for intermittent spraying or periodic introduction of a
D 1141 Specification for Substitute Ocean Water gas, or both.
D 1193 Specification for Reagent Water 4.2 Air Supply _

D 1654 Test Method for Evaluation of Painted or Coated 4-2.1 Make sure the compressed air supply to the nozzle or
Specimens Subjected to Corrosive Environmnts nozzles for atomizing the salt solution is free of oil and dirt and
E 70 Test Method for pH of Aqueous Solutions with the mgintain the air supply between 69 and 172 kPa (10 and 25

Glass Electrode psi).

L Note 1—The air supply may be freed of oil and dirt by passing it
3. Significance and Use through a water scrubber or at least 610 mm (2 ft) of suitable cleaning
3.1 This practice is applicable to ferrous and nonferrousnaterial such as asbestos, sheep’s wool, or activated alumina.

metals; also organic and inorganic coatings. The variations 4.2 2 Temperature in the saturator tower (bubble tower)
varies depending on the test method used.
4.3 Conditions in Salt-Spray Chamber

1 This practice is under the jurisdiction of ASTM Committee G-1 on Corrosion  4.3.1 Temperature—The temperature in the exposure zone
of Metals and is the direct responsibility of Subcommittee G01.05 on LaboratoryvarieS with the test method used. For recommended exposure
Corrosion Tests. L

Current edition approved April 10, 1998. Published November 1998. OriginallyZONe temperatures for the various methods see the Annex.
published as G 85 — 85. Last previous edition G 85 — 94. Record the temperature within the exposure zone of the closed

* Annual Book of ASTM Standardél 03.02. cabinet at least twice a day at least 7 h apart (except on

2 Annual Book of ASTM Standardggl 06.01. . .
4 Annual Book of ASTM Standarddol 11.02. weekends and holidays, when the salt spray test is not

5 Annual Book of ASTM Standardggl 11.01.
¢ Annual Book of ASTM Standardggl 15.05.
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interrupted for exposing, rearranging, or removing test speci- Note 4—Should it be desirable to cut test specimens from parts or from

mens or to check and replenish the solution in the reservoir)Preplated, painted, or otherwise coated-steel sheet, protect the cut edges
by coating them with paint, wax, tape, or other effective media so that the

Note 2—Suitable methods to record the temperature are a continuougevelopment of preferential attack or a galvanic effect between such edges
recording device or a thermometer which can be read from outside thand the adjacent plated or otherwise coated-metal surfaces, is prevented.
closed cabinet. Obtain the recorded temperature with the salt spray
chamber closed to avoid a false low reading because of wet-bulb effe@. Salt Solutions

when the chamber is open. 6.1 Make the salt solutions by using either synthetic sea salt

4.3.2 Atomization and Quantity of FegPlace at least two i, accordance with Specification D 1141 or sodium chloride in
clean fog collectors within the exposure zone so that no dropgecordance with Practice B 117, unless otherwise specified in
of solution from the test specimens or any other source can bge appropriate annex. Make-up water shall be distilled or
collected. Position the collectors in the proximity of the testyejonized water conforming to Type IV water in Specification

specimens, one nearest to any nozzle and the other farthgst1193 (except that for this practice, limits for chlorides and
from all nozzles. Make sure that for each 80%amhhorizontal-  odium may be ignored).

collecting area fog accumulates in each collector from 1.0 to g 2 Synthetic Sea Salt Solution
2.0 mL of solution per hour based on an average run of at least g 2 1 "Make the salt solution so that it consists of 42 g of
16 h continuous spray. synthetic sea salt in accordance with Specification D 1141 per

Note 3—Suitable collecting devices are glass funnels with the stemditre of 50|l_1ti0n (See_ Note 5)-_
inserted through stoppers into graduated cylinders or crystallizing dishes. 6.3 Sodium Chloride Solution
Funnels and dishes with a diameter of 100 mm have an area of about 80 6.3.1 Prepare the salt solution by dissolving-5l parts by

cn. weight of sodium chloride in 95 parts of distilled water or
4.3.3 Direct or baffle the nozzle or nozzles so that none ofvater containing not more than 200 ppm of total solids (see

the spray can impinge directly on the test specimens. Note 5). The sodium chloride shall be substantially free of

5. Test Specimens nickel and copper and shall contain on the dry basis not more

51 Define the tvoe and number of test specimens to be usethan 0.1 % of sodium iodide and not more than 0.3 % of total
' yp P %ﬁpurities. Some salts contain additives that may act as

as well as the criteria for the evaluation of the test results in th%orrosion inhibitors; careful attention should be given to the

specifications covering the material or product being tested Ofhemical content of the salt. Upon agreement between pur-
upon mutual agreement betwe(_en e purehaser And the Se"%haser and seller, analysis may be required and limits estab-
5.2 Preparation of Test Specimens !

5.2.1 Clean metallic and metallic-coated specimens, ThIlshed for elements or compounds not specified in the chemical

cleaning method is optional depending on the nature of theOmpOSItIon grEpRove.

surface and the contaminants; however, when using a cleaningNote 5—A solution having a specific gravity of 1.0255 to 1.0400 at
method do not include in the contents abrasives other than .%OC (77°F) will meet the concentration requirement of 6.2.1 and 6.3.1. It
paste of pure magnesium oxide nor of solvents which may® Suggested that a daily check be made.

form corrosive or inhibitive films. The use of nitric acid 6.4 The pH of the salt solutions will vary depending on the
solution for the chemical cleaning, or passivation, of stainlessest method used. Before the solution is atomized, free it of
steel specimens is permissible when agreed upon between thespended solids (see Note 6). Take the pH measurements
purchaser and the seller. Take care that specimens are nalectrometrically at 25°C (77°F) using a glass electrode with a
recontaminated after cleaning by excessive or careless hasaturated potassium chloride bridge in accordance with Test
dling. Method E 70.

5.2.2 Prepare specimens for evaluation of paints and other . .
. - . d ith licabl ificati Note 6—The freshly prepared salt solution may be filtered or decanted
organic coatings in accordance with applicable speci ICat'on(saefore it is placed in the reservoir, or the end of the tube leading from the

for the material(s) being tested, or as agreed upon between thgiution to the atomizer may be covered with a double layer of cheesecloth
purchaser and supplier. Otherwise, make sure the test speei-suitable nonmetallic filter cloth to prevent plugging of the nozzle.

mens consist of steel meeting the requirements of Practice
D 609; clean and prepare the specimens for coating in accof-~ Procedure
dance with applicable procedure of Practice D 609. 7.1 Position of Specimens During Test
5.2.3 Whenever it is desired to determine the development 7.1.1 Unless otherwise specified, support or suspend the
of corrosion from an abraded area in the paint or organispecimens between 6 and 45° from the vertical, and preferably
coating, make a scratch or scribed line through the coating witparallel to the principal direction of horizontal flow of fog
a sharp instrument so that the underlying metal is exposethrough the chamber, based upon the dominant surface being
before testing. Use the conditions of making the scratch atested. Note that test severity increases as angle from the
defined in Test Method D 1654, unless otherwise agreed upovertical increases.
between the purchaser and seller. 7.1.2 Do not allow contact of the specimens between each
5.2.4 Protect the cut edges of plated, coated, or duplerther, between any metallic material, or between any material
materials and areas that contain identification marks or that areapable of acting as a wick.
in contact with the racks or supports with a suitable coating that 7.1.3 Place each specimen so as to permit free settling of fog
is stable under the conditions of the test, such as ceresin waan all specimens. A minimum spacing between specimens of
unless otherwise specified. 30 mm is recommended.
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7.1.4 Do not permit the salt solution from one specimen ta8. Evaluation of Results

drip on any other specimen. . _ 8.1 Make a careful and immediate examination for the
7.1.5 It is recommended that placement of replicate speciextent of corrosion of the dry test specimens or for other failure
mens be randomized to avoid possible bias caused by diffes required by the specifications covering the material or

ence in spray patterns. Individual specimens may also bgroduct being tested or by agreement between the purchaser
rotated daily for the same reason. and the seller.

7.1.6 Suitable materials for the construction or coating of
racks and supports are glass, rubber, plastic, or suitably coat®d Report

wood. Do not use bare metal. Support specimens preferably 9 1 Record the following information, unless otherwise
from the bottom or the side. Slotted wooden, laminated plastiGyrescribed in the specifications covering the material or prod-
or inert plastic strips are suitable for the support of flat panelsyct being tested:

Suspension from glass hooks or waxed string may be used asg 1.1 Type of salt and water used in preparing the salt
long as the specified position of the specimens is obtained, angdg|ytion,
if necessary, by means of secondary support at the bottom of 9.1 2 All readings of temperature within the exposure zone
the Specimens. of the chamber,
7.2 Continuity of Test o - 9.1.3 Weekly records of data obtained from each fog-
7.2.1 Unless otherwise specified, in the specifications COVcollecting device including the following:

ering the material or product being tested, allow the testto be 9.1 3.1 Volume of salt solution collected in millilitres per
continuous for the duration of the entire test period. Continutour per 80 crfy
ous operation implies that the chamber be closed except forthe 9. 1.3.2 Concentration or specific gravity at 35°C (95°F) of

short daily interruptions necessary to inspect, rearrange, Gfplution collected, (see Note 8), and
remove test specimens, and to check and replenish the solutiong 1.3.3 pH of collected solution,

in the reservoir. Schedule operations so that these interruptionsg 1 4 Type of specimen and its dimensions, or number or
are held to a minimum. description of part,

7.3 Period of Test _ _ _ 9.1.5 Method of cleaning specimens before and after test-
7.3.1 Designate the period of test in accordance with thgng,

specifications covering the material or product being tested or g9 1.6 Method of supporting or suspending article in the salt
as mutually agreed upon between the purchaser and the sellgpray chamber,

Exposure periods of multiples of 24 h are suggested. 9.1.7 Description of protection used as required in 5.2.5,
7.4 Cleaning of Tested Specimens 9.1.8 Exposure period,

7.4.1 Unless otherwise SDECifiEd in the SpeCiﬁcationS COvV- 9.1.9 |nterrupti0ns in test, cause and |ength of time, and
ering the material or product being tested, at the end of the test, 9 1.10 Resullts of all inspections.
specimens may be gently washed or dipped in clean running _ _ _ »
water no warmer than 38°C (100°F) to remove salt deposits Note 8—It is also advisable to record the concentration or specific

- - . . : gravity of any atomized salt solution that has not made contact with the
fsrtcr)t;nar':]ilfr cﬁggr?cgérzg?eégig ;’?rmedlately dried. Dry with A est specimen and that was returned to the reservoir.

Note 7—Drying with compressed air may not be desirable for alumi- 10. Keywords
num specimens to be tested for exfoliation corrosion resistance. 10.1 acidic salt spray; corrosion; salt spray

ANNEXES
(Mandatory Information)
Al. ACETIC ACID-SALT SPRAY (FOG) TESTING

Al.1 Salt Solution: required to attain the specified pH, the purity of the water or salt, or both

. . . . . may not be satisfactory.
Al1.1.1 Asodium chloride solution made in accordance with

6.3. Al.2 Conditions in Saturator Tower:

Al1.1.2 Adjust the pH of this solution measured in accor- Al.2.1 Make sure the temperature in the saturator tower
dance with Test Method E 70 to range from 3.1 to 3.3 by theglbubble tower) is 47+ 1°C (117 * 2°F).

addition of acetic acid. . .
Al1.3 Conditions in the Salt Spray Chamber:
Note Al.1—The initial solution may be adjusted to pH of 3.0t0 3.1 A1.3.1 Temperature-Maintain the exposure zone of the

with the expectation that the pH of the collected fog will be within the 5catic acid-salt spray fog chamber at 35+ 1.1 or-1.7°C
specified limits. Base the adjustment of the initial pH for make-up solution 95 + 2 or - 3°F)

upon the requirements to maintain the required pH of the collecte
samples. If less than 0.1 or more than 0.3 % of the glacial acetic acid is Note A1.2—This test is particularly applicable to research studies that

3


https://standards.iteh.ai/catalog/standards/sist/530f8292-acae-4b5b-b900-a60f06e56bd8/astm-g85-98

