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QHny) Designation: B 117 — 97

Standard Practice for
Operating Salt Spray (Fog) Apparatus

1

This standard is issued under the fixed designation B 117; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonej indicates an editorial change since the last revision or reapproval.

This standard has been approved for use by agencies of the Department of Defense.

1. Scope 3. Significance and Use

1.1 This practice describes the apparatus, procedure, and3.1 This practice provides a controlled corrosive environ-
conditions required to create and maintain the salt spray (foghent which has been utilized to produce relative corrosion
test environment. Suitable apparatus which may be used iesistance information for specimens of metals and coated
described in Appendix X1. metals exposed in a given test chamber.

1.2 This practice does not prescribe the type of test speci- 3.2 Prediction of performance in natural environments has
men or exposure periods to be used for a specific product, n@eldom been correlated with salt spray results when used as
the interpretation to be given to the results. stand alone data.

1.3 The values stated in Sl units are to be regarded as 3.2.1 Correlation and extrapolation of corrosion perfor-
standard. The inch-pound units in parentheses are provided fanance based on exposure to the test environment provided by
information and may be approximate. this practice are not always predictable.

1.4 This standard does not purport to address all of the 3.2.2 Correlation and extrapolation should be considered
safety concerns, if any, associated with its use. It is thenly in cases where appropriate corroborating long-term atmo-
responsibility of the user of this standard to establish appro-spheric exposures have been conducted.
priate safety and health practices and determine the applica- 3.3 The reproducibility of results in the salt spray exposure

bility of regulatory limitations prior to use. is highly dependent on the type of specimens tested and the
evaluation criteria selected, as well as the control of the
2. Referenced Documents operating variables. In any testing program, sufficient repli-
2.1 ASTM Standards: cates should be included to establish the variability of the
B 368 Method for Copper-Accelerated Acetic Acid-Salt results. Variability has been observed when similar specimens
Spray (Fog) Testing (CASS Te$t) are tested in different fog chambers even though the testing

D 609 Practice for Preparation of Cold-Rolled Steel Panelgonditions are nominally similar and within the ranges speci-
for Testing Paint, Varnish, Conversion Coatings, andfied in this practice.
Related Coating Produéts

D 1193 Specification for Reagent Water 4. Apparatus

D 1654 Test Method for Evaluation of Painted or Coated 4.1 The apparatus required for salt spray (fog) exposure
Specimens Subjected to Corrosive Environménts consists of a fog chamber, a salt solution reservoir, a supply of

E 70 Test Method for pH of Aqueous Solutions with the suitably conditioned compressed air, one or more atomizing
Glass Electrode nozzles, specimen supports, provision for heating the chamber,

E 691 Practice for Conducting an Interlaboratory Study toand necessary means of control. The size and detailed con-
Determine the Precision of a Test Metfod struction of the apparatus are optional, provided the conditions

G 85 Practice for Modified Salt Spray (Fog) Testing obtained meet the requirements of this practice.

4.2 Drops of solution which accumulate on the ceiling or
cover of the chamber shall not be permitted to fall on the
* This practice is under the jurisdiction of ASTM Committee GO1 on Corrosion specimens being exposed' . .
of Metals and is the direct responsibility of Subcommittee G01.05 on Laboratory 4.3 Drops of solution which fall from the specimens shall
Corrosion Tests. not be returned to the solution reservoir for respraying.

Current edition approved Apr. 10, 1997. Published November 1997. Originally . . . f
published as B 117 - 39 T, Last previous edition B 117 — 95. 4.4 Material of construction shall be such that it will not

2 Annual Book of ASTM Standardéol 02.05. affect the corrosiveness of the fog.

2 Annual Book of ASTM Standagdéol 06.01. 4.5 All water used for this practice shall conform to Type IV

4 . .pe . . .
Annual Book of ASTM Standardebl 11.01. water in Specification D 1193 (except that for this practice

5 Annual Book of ASTM Standardgol 15.05.
® Annual Book of ASTM Standardgol 14.02.
7 Annual Book of ASTM Standardgol 03.02.

limits for chlorides and sodium may be ignored). This does not
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iy B 117
apply to running tap water. All other water will be referred to supports are glass, rubber, plastic, or suitably coated wood. Bare metal
as reagent grade. shall not be used. Specimens shall preferably be supported from the
bottom or the side. Slotted wooden strips are suitable for the support of flat
5. Test Specimens panels. Suspension from glass hooks or waxed string may be used as long

5.1 The type and number of test specimens to be used &8 the specified position of the specimens is obtained, if necessary by
) ' ‘means of secondary support at the bottom of the specimens.

well as the criteria for the evaluation of the test results, shall be _
defined in the specifications covering the material or produc8. Salt Solution

being exposed or shall be mutually agreed upon between the 8.1 The salt solution shall be prepared by dissolving &
purchaser and the seller. parts by mass of sodium chloride in 95 parts of water
conforming to Type IV water in Specification D 1193 (except

6. Preparation of Test Specimens . SR . :
) , . that for this practice limits for chlorides and sodium may be
6.1 Specimens shall be suitably cleaned. The cleanln(%e

X ) nored). The salt used shall be sodium chloride substantially
method shall be optional depending on the nature of the surfagé,q of nickel and copper and containing on the dry basis not

and the contaminants. Care shall be taken that specimens §{g,.o than 0.1 % of sodium iodide and not more than 0.3 % of
not recontaminated after cleaning by excessive or carele§i| impurities. Some salts contain additives that may act as
handling. . . , _corrosion inhibitors; careful attention should be given to the
6.2 Specimens for evaluation of paints and other organi¢hemical content of the salt. Upon agreement between the
coatings shall be prepared in accordance with applicablg, chaser and the seller, analysis may be required and limits
specification(s) for the material(s) being exposed, or as agreed;iapjished for elements or compounds not specified in the
upon between the purchaser and the supplier. Otherwise, thg amical composition given above.
test specimens shall consist of steel meeting the requirementsg 5 The pH of the salt solution shall be such that when
of Practice D 609 and shall be cleaned and prepared for coating i-ed at 35°C (95°F) the collected solution will be in the
in accordance with the applicable procedure of Practice D 609, range from 6.5 to 7.2 (Note 3). Before the solution is

6.3 Specimens coated with paints or nonmetallic coatingzomized it shall be free of suspended solids (Note 4). The pH

shall not be cleane_d or h_andled exces;ively prior to test. L aasurement shall be made at 25°C (77°F) using a suitable
6.4 Whenever it is desired to determine the development ofjaq5 nH-sensing electrode, reference electrode, and pH meter
corrosion from an abraded area in the paint or organic coatin

; . ) .Jystem in accordance with Test Method E 70.
a scratch or scribed line shall be made through the coating wit .
a sharp instrument so as to expose the underlying metal beforeNote 3—Temperature affects the pH of a salt solution prepared from

testing. The conditions of making the scratch shall be avater saturated with carbon dioxide at room temperature and pH adjust-
] ment may be made by the following three methods:

defined in Test Method D 1654, unless otherwise agreed upon (1) When the pH of a salt solution is adjusted at room temperature, and
between the purchasgr and th_e. seller. atomized at 35°C (95°F), the pH of the collected solution will be higher
6.5 Unless otherwise specified, the cut edges of platednan the original solution due to the loss of carbon dioxide at the higher
coated, or duplex materials and areas containing identificatio@mperature. When the pH of the salt solution is adjusted at room
marks or in contact with the racks or supports shall beemperature, itis therefore necessary to adjust it below 6.5 so the collected

protected with a suitable coating stable under the conditions gflution after atomizing at 35°C (95°F) will meet the pH limits of 6.5 to
the practice. 7.2. Take about a 50-mL sample of the salt solutlo_n as prepared at room
temperature, boil gently for 30 s, cool, and determine the pH. When the
Note 1—Should it be desirable to cut test specimens from parts or fronpH of the salt solution is adjusted to 6.5 to 7.2 by this procedure, the pH
preplated, painted, or otherwise coated steel sheet, the cut edges shall&fethe atomized and collected solution at 35°C (95°F) will come within
protected by coating them with paint, wax, tape, or other effective medidhis range.
so that the development of a galvanic effect between such edges and the(2) Heating the salt solution to boiling and cooling to 35°C (95°F) and

adjacent plated or otherwise coated metal surfaces, is prevented. maintaining it at 35°C (95°F) for approximately 48 h before adjusting the
» ) . pH produces a solution the pH of which does not materially change when
7. Position of Specimens During Exposure atomized at 35°C (95°F).

s ; ; (3) Heating the water from which the salt solution is prepared to 35°C
7.1 The position of the specimens in the salt spray ChambeE)5°F) or above, to expel carbon dioxide, and adjusting the pH of the salt

during the test shall be such that the following conditions arF‘golution within the limits of 6.5 to 7.2 produces a solution the pH of which
met. does not materially change when atomized at 35°C (95°F).

7.1.1 Unless otherwise specified, the specimens shall beNore 4—The freshly prepared salt solution may be filtered or decanted
supported or suspended between 15 and 30° from the verticbéfore it is placed in the reservoir, or the end of the tube leading from the
and preferably parallel to the principal direction of flow of fog solution to the atomizer may be covered with a double layer of cheesecloth

through the chamber, based upon the dominant surface beirfgPrevent plugging of the nozzle. » ,
tested. Note 5—The pH can be adjusted by additions of dilute ACS reagent

. rade hydrochloric acid or sodium hydroxide solutions.
7.1.2 The specimens shall not contact each other or angl Y Y

metallic material or any material capable of acting as a wick9. Air Supply
7.1.3 Each specimen shall be so placed as to permit free 9.1 The compressed air supply to the nozzle or nozzles for
settling of fog on all specimens. atomizing the salt solution shall be free of oil and dirt (Note 6)

7.1.4 Salt solution from one specimen shall not drip on anyand maintained between 69 and 172 kPa(i® and 25 psi).

other specimen. _ . . I
Note 6—The air supply may be freed from oil and dirt by passing it

Note 2—Suitable materials for the construction or coating of racks andthrough a water scrubber or at least 610 mm (Db@mm
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material such as sheep’s wool, excelsior, slag wool, or actifalechina.  operating continuously except for the short daily interruptions
Commercial cartridge filters which include an expiration indicator maynecessary to inspect, rearrange, or remove test specimens, to
also be used. check and replenish the solution in the reservoir, and to make
10. Conditions in the Salt Spray Chamber necessary recordings as described in Section 10. Operations

shall be so scheduled that these interruptions are held to a
10.1 Temperature-The exposure zone of the salt spray . inimum.

chamber shall be maintained at 35+ 1.1-1.7°C

(95 + 2 -3°F). The temperature within the exposure zone of15>  period of Exposure
the closed cabinet shall be recorded at least twice a day at Ieast12 1 Th iod of hall b desi d by th
7 h apart (except on Saturdays, Sundays, and holidays when the™*: e period of exposure shall be as designated by the

salt spray test is not interrupted for exposing, rearranging, 0§pecifications covering the material or product being tested or

removing test specimens or to check and replenish the solutio®® mutually agreed upon between the purchaser and the seller.

in the reservoir). Note 10—Recommended exposure periods are to be as agreed upon

. . _ between the purchaser and the seller, but exposure periods of multiples of
Note 7—A suitable method to record the temperature is by a continu-y,4 1, are suggested.

ous recording device or by a thermometer which can be read from outside
the closed cabinet. The recorded temperature must be obtained with te3, Cleaning of Tested Specimens
salt spray chamber closed to avoid a false low reading because of wet-bulb

effect when the chamber is open. . > : !

o d ity of | | ing the material or product being tested, specimens shall be
; 10.2"At0m|za;c]|o|rl1 Sn Qulantltjy o r']:egrf‘t east two clean 1 Jreated as follows at the end of the test:
og collectors shall be so placed within the exposure zone that 13 1 1 The gpecimens shall be carefully removed.

no drops of solution from the test specimens or any other 13.2 Specimens mav be gently washed or dipped in clean
source shall be collected. The collectors shall be placed in tr:%e -~ 5P y genty PP

13.1 Unless otherwise specified in the specifications cover-

7 : nning water not warmer than 38°C (100°F) to remove salt
proximity of the test specimens, one nearest to any nozzle a posits from their surface, and then immediately dried.
the other farthest from all nozzles. The fog shall be such that
for each 80 crfi(12.4 in?) of horizontal collecting area there 14. Evaluation of Results
will be collected in each collector from 1.0 to 2.0 mL of

solution per hour based on an average run of at least 16 h (Note 14.'1 A careful and_ |'mm.ed|ate examination sha_II be made as
8). The sodium chloride concentration of the collected solutio equired by the specifications covering the material or product

shall be 5+ 1 mass % (Note 9). The pH of the collected eing tested or by agreement between the purchaser and the

solution shall be 6.5 to 7.2. The pH measurement shall be madsee"er'

as described in 8.2 (Note 3). 15. Records and Reports
Note 8—Suitable collecting devices are glass or plastic funnels with 15 1 The following information shall be recorded, unless

the stems inserted through stoppers into graduated cylinders, or crystaé— . . . PP . .
lizing dishes. Funnels and dishes with a diameter of 10 cm (3.94 in.) hav therwise prescribed in the specifications covering the material

an area of about 80 ch{12.4 in?). or product being tested: . .

Note 9—A solution having a specific gravity of 1.0255 to 1.0400 at  15.1.1 Type of salt and water used in preparing the salt
25°C (77°F) will meet the concentration requirement. The sodiumsolution,
chloride concentration may also be determined using a suitable salinity 15.1.2 All readings of temperature within the exposure zone
meter (for example, utilizing a sodium ion-selective glass electrode) opf the chamber,

colorimetrically as follows. Dilute 5 mL of the collected solution to 100 151 3 Daily records of data obtained from each fog-
mL with distilled water and mix thoroughly; pipet a 10-mL aliquot into an ]g:ollecting device including the following:

evaporating dish or casserole; add 40 mL of distilled water and 1 mL o . . I
1% potassium chromate solution (chloride-free) and titrate withND.1 15.1.3.1 Volume of salt solution collected in millilitres per

2
silver nitrate solution to the first appearance of a permanent red coloratioflour per 80 crh(12.4 n. ) N )
A solution that requires between 3.4 and 5.1 mL of R.&ilver nitrate 15.1.3.2 Concentration or specific gravity at 35°C (95°F) of
solution will meet the concentration requirements. solution collected, and

10.3 The nozzle or nozzles shall be so directed or bafled 15-1.3.3 pH of collected solution. _
that none of the spray can impinge directly on the test 15.2 Type of specimen and its dimensions, or number or

specimens. description of part, _ _ _
15.3 Method of cleaning specimens before and after testing,
11. Continuity of Exposure 15.4 Method of supporting or suspending article in the salt

Spray chamber,

15.5 Description of protection used as required in 6.5,
15.6 Exposure period,

15.7 Interruptions in exposure, cause, and length of time,
d

15.8 Results of all inspections.

11.1 Unless otherwise specified in the specifications cove
ing the material or product being tested, the test shall be
continuous for the duration of the entire test period. Continu-
ous operation implies that the chamber be closed and the s;prsg1

® A suitable device for maintaining the level of liquid in either the saturator tower NOTE 11—If any of the atomized salt solution which has not contacted
or reservoir of test solution may be designed by a local engineering group, or mathe test specimens is returned to the reservoir, it is advisable to record the
be purchased from manufacturers of test cabinets as an accessory. concentration or specific gravity of this solution %cu ments
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