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1. Scope

1,1 This test method sets forth the conditions required in
salt spray (fog) testing for specification purposes. Suitable
apparatus which may be used to obtain these conditions is
described in Appendix X1. The method does not prescribe
the type of test specimen or exposure periods to be used for a
specific product, nor the interpretation to be given to the
results. It should be noted that there is seldom a direct
relation between salt spray (fog) resistance and resistance to
corrosion in other media, because the chemistry of the
reactions, including the formation of films and their protec-
tive value, frequently varies greatly with the precise condi-
tions encountered. Comments on the use of the test in
research will be found in Appendix X2. For evaluation of
corrosive conditions, see Appendix X3,

Note 1—This method is applicable to salt spray (fog) testing of
ferrous and non-ferrous metals, and is also used to test inorganic and
organic coatings, efc., especially where such tests are the basis for
material or product specifications.

1.2 The values stated in SI units are to be regarded as
standard. The inch-pound umts in parentheses are provided
for information,

1.3 This standard may mvolve hazardous materials, oper-
ations, and equipment. This standard does not purport to
address all of the safety problems associated with its use. It is
the responsibility of the user of this standard to establish
appropriate safety and health practices and determine the
applicability of regulatory limitations prior to use.

2. Referenced Documents

2.1 ASTM Standards:

B 287 Method of Acetic Acid-Salt Spray (Fog) Testing?

B 368 Method for Copper-Accelerated Acetlc Acid-Salt
Spray (Fog) Testing (CASS Test)®

! 'This test method is under the jurisdiction of ASTM Committee G-I on
Corrosion of Metals, and is the direct responsibility of Subcommittee G01.05 on
Laboratory Corrosion Tests,

Current edition approved March 30, 1990. Published May 1990. Originaily
published as B 117 = 39 T, Last previous edition B 117 — 85!,

2 Discontinucd—See 1987 Annnal Book of ASTM Standards, Vols 02.05 and
03.02.

3 Annual Book of ASTM Standards, Vol 02.05.
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D 609 Methods for Preparation of Steel Panels for Testing
Paint, Varnish, Lacquer, and Related Products

D 1193 Specification for Reagent Water®

D 1654 Method for Evaluation of Painted or Coated
Specimens Subjected to Corrosive Environments*

E 70 Test Method for pH of Aqueous Solutions w1th the
Glass Electrode®

3. Apparatus

3.1 The apparatus requlred for salt spray (fog) testing
consists of a fog chamber, a salt solution reservoir, a supply
of suitably conditioned compressed air, one or more atom-
izing nozzles, specimen supports, provision for heating the
chamber, and necessary means of control. The size and
detailed construction of the apparatus are optional, provided
the conditions obtained meet the requirements of this
method.

-3.2 Drops of solution which accumulate on the ceiling or
cover of the chamber shall not be permitted to fall on the
specimens being tested.

3.3 Drops of solution which fall from the specimens shall
not be returned to the solution reservoir for respraying

3.4 Material of construction shall be such that it wxll not
affect the corrosiveness of the fog

4. Test Specimens

4.1 The type and number of test specimens to be used, as
well as the criteria for the evaluation of the test results, shall
be defined in the specifications covering the material or
product being tested or shall be mutually agreed upon by the
purchaser and the seller,

5. Preparation of Test Specimens

5.1 Metallic and metallic-coated specimens shall be suit-
ably cleaned. The cleaning method shall be optional de-
pending on the nature of the surface and the contaminants,
except that it shall not include the use of abrasives other than
a paste of pure magnesium oxide nor of solvents which are
corrosive or will deposit either corrosive or protective films.
The use of a nitric acid solution for the chemical cleaning, or
passivation, of stainless steel specimens is permissible when
agreed upon by the purchaser and the seller. Care shall be
taken that specimens are not recontaminated after cleaning
by excessive or careless handling,

4 Annual Book of ASTM Standards, Vol 06.01,
3 Annual Baok of ASTM Standards, Vol 11,01,
¢ Annual Book of ASTM Standards, Vol 15.05.
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5.2 Specimens for evaluation of paints and other organic
coatings shall be prepared in accordance with applicable
specification(s) for the material(s) being tested, or as agreed
upon by the purchaser and supplier, Otherwise, the test
specimens shall consist of steel meeting the requirements of
Methods D 609 and shall be cleaned and prepared for
coating in accordance with applicable procedure of Methods
D 609.

5.3 Specimens coated with paints or nonmetallic coatings
shall not be cleaned or handled excessively prior to test.

5.4 Whenever it is desired to determine the development
of corrosion from an abraded area in the paint or organic
coating, a scratch or scribed line shall be made through the
coating with a sharp instrument so as to expose the under-
lying metal before testing. The conditions of making the
scratch shall be as defined in Method D 1654, unless
otherwise agreed upon between the purchaser and seller.

5.5 Unless otherwise specified, the cut edges of plated,
coated, or duplex materials and areas containing identifica-
tion marks or in contact with the racks or supports shall be
protected with a suitable coating stable under the conditions
of the test, such as ceresin wax.

"Note 2—Should it be desirable to cut test specimens from parts or
from preplated, painted, or otherwise coated steel sheet, the cut edges
shall be protected by coating them with paint, wax, tape, or other
effective media so that the development of a galvanic effect between
such edges and the adjacent plated or otherwise coated metal surfaces, is
prevented.

6. Position of Specimens During Test

6.1 The position of the specimens in the salt spray
chamber during the test shall be such that the following
conditions are met:

6.1.1 Unless otherwise specified, the specimens shall be
supported or suspended between 15 and 30° from the vertical
and preferably parallel to the principal direction of hori-
zontal flow of fog through the chamber, based upon the
dominant surface being tested,

6.1.2 The specimens shall not contact each other or any
metallic material or any material capable of acting as a wick.

- 6.1.3 Each specimen shall be so placed as to permit free
settling of fog on all specimens.

6.1.4 Salt solution from one specimen shall not drip on
any other specimen.

Note 3—Suitable materials for the construction or coating of racks
and supports are glass, rubber, plastic, or suitably coated wood. Bare
metal 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 panels, Suspension from glass hooks or waxed string may be used

as long as the specified position of the specimens is obtained, if necessary
by means of secondary support at the bottom of the specimens,

7. Salt Solution

7.1 The salt solution shall be prepared by dissolving 5 + 1
parts by weight of sodium chloride in 95 parts of water
conforming to Type IV water in Specification D 1193, The
salt used shall be sodium chloride substantially free of nickel
and copper and containing on the dry basis not more than

impurities. Some salts contain additives that may act as
corrosion inhibitors; careful attention should be given to the
chemical content of the salt, Upon agreement between
purchaser and seller, analysis may be required and limits
established for elements or compounds not specified in the
chemical composition given above,

7.2 The pH of the salt solution shall be such that when
atomized at 35°C (95°F) the collected solution will be in the
pH range of 6.5 to 7.2 (Note 4). Before the solution is
atomized it shall be free of suspended solids (Note 5), The
pH measurement shall be made electrometrically at 25°C
(77°F) using a glass electrode with a saturated potassium
chloride bridge in accordance with Method E 70, or
colorimetrically using bromothymol blue as indicator, or
short range pH paper which reads in 0.2 or 0.3 of a pH unit
(Note 6).

Note 4—Temperature affects the pH of a salt solution prepared
from water saturated with carbon dioxide at room temperature and pH
adjustment may be made by the following three methods:

(1) When the pH of a salt solution is adjusted at room temperature,
and atomized at 35°C (95°F), the pH of the collected solution will be
higher than the original solution due to the loss of carbon dioxide at the
higher temperature. When the pH of the salt solution is adjusted at room
temperature, it is therefore necessary to adjust it below 6.5 so the
collected solution after atomizing at 35°C (95°F) will meet the pH limits
of 6.5 to 7.2. Take about a 50-mL sample of the salt solution as prepared
at room temperatube, boil gently for 30 s, cool, and determine the pH.
When the pH of the salt solution is adjusted to 6.5 to 7.2 by this
procedure, the pH of the atomized and collected solution at 35°C (95°F)
will come within this range.

(2) Heating the salt solution to boiling and cooling to 95°F for
maintaining it at 95°F for approximately 48 h before adjusting the pH
produces a solution the pH of which does not materially change when
atomized at 35°C (95°F).

(3) Heating the water from which the salt solution is prepared to
35°C (95°F) or above, to expel carbon dioxide, and adjusting the pH of
the salt solution within the limits of 6.5 to 7.2 produces a solution the
pH of which ‘does not materially change when atomized at 35°C (95°F).

Note 5—The freshly prepared salt solution may be filtered or
decanted before it is placed in the reservoir, or the end of the tube
leading from the solution to the atomizer may be covered with a double
layer of cheesecloth to prevent plugging of the nozzle,

Note 6—The pH can be adjusted by additions of dilute cp hydro-
chloric acid or ¢p sodium hydroxide solutions,

8. Air Supply

8.1 The compressed air supply to the nozzle or nozzles for
atomizing the salt solution shall be free of oil and dirt (Note
7) and maintained between 69 and 172 kN/m? (10 and 25
psi) (Note 8).

NoTE 7—The air supply may be freed from oil and dirt by passing it
through a water scrubber or at least 610 mm (2 ft) of suitable cleanmg
material such as sheep's wool, excelsior, slag wool, or activated’
alumina.

NoTE 8—Atomizing nozzles may have a “critical pressure” at which
an abnormal increase in the corrosiveness of the salt fog occurs, If the
“critical pressurc” of a nozzle has not been established with certainty,
control of fluctuation in the air pressure within plus or minus 0.7 kN/m?
(0.1 psi), by installation of a suitable pressure regulator valve® mini-

7 Registered U. S. Patent Office.
8The Nullmatic pressure regulator (or equivalent) manufactured by Moore
Products Co., H and Lycoming Sts., Philadelphia, PA 19124, is sunable for this

purpose. uments
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mizes the. possibility that the nozzle will be operated at its “critical
pressure.””

9. Conditions in the Salt Spray Chamber

9.1 Temperature~—The exposure zone of the salt spray
chamber shall be maintained at 35 + 1.1 — 1.77C (95 + 2 —
3°F). The temperature within the exposure zone of the closed
cabinet shall be recorded at least twice a day at least 7 h apart
(except on Saturdays, Sundays, and holidays when the salt
spray test is not interrupted for exposing, rearranging, or
removing test specimens or to check and replenish the
solution in the reservoir).

NOTE 9—A suitable method to record the temperature is by a
continuous recording device or by a thermometer which can be read
from outside the closed cabinet. The recorded temperature must be
obtained with the salt spray chamber to avoid a false low reading
because of wet-bulb effect when the chamber is open,

9.2 Atomization and Quantity of Fog—At least two clean
fog collectors shall be so placed within the exposure zone that
no drops of solution from the test specimens or any other
source shall be collected. The collectors shall be placed in the
proximity of the test specimens, one nearest to any nozzle
and the other farthest from all nozzles. The fog shall be such
that for each 80 cm? of horizontal collecting area there 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 10).
The sodium chloride concentration of the collected solution
shall be 5 + 1 weight % (Note 11). The pH of the collected
solution shall be 6.5 to 7.2, The pH measurement shall be
made electrometrically or colorimetrically using bromo-
thymol blue as the indicator,

Note 10—Suitable collecting devices are glass funnels with the stems
inserted through stoppers into graduated cylinders, or crystailizing
dishes. Funnels and dishes with a diameter of 10 cm have an area of
about 80 cm?,

NotE 11—A solution having a specific gravity of 1.0255 to 1.0400 at

~ 25°C (77°F) will meet the concentration requirement. The concentration
may also be determined as follows: Dilute 5 mL of the collected solution
to 100 mL with distilled water and mix thoroughly; pipet a 10-mL
aliquot into an evaporating dish or casserole; add 40 mL of distilled
water and 1 mL of 1 % potassium chromate solution (chloride-free) and
titrate with 0.1 N silver nitrate solution to the first appearance of a
permanent red coloration, A solution that requires between 3.4 and 5.1
mL of 0.1 N silver nitrate solution will meet the concentration
requirements,

9.3 The nozzle or nozzles shall be so directed or baffled
that none of the spray can impinge directly on the -test
specimens,

10. Continuity of Test

10.1 Unless otherwise specified in the specifications cov-
ering the material or product being tested, the test shall be
continuous for the duration of the entire test period. Contin-
uous operation implies that the chamber be closed and the
spray operating continuously except for the short daily

9 It has been observed that periodic fluctuations in air pressure of £3.4 kN/m?
(0.5 psi) resulted in about a twofold increase in the corrosivity of the fog from a
nozzle which was being operated at an average pressure of 110 kN/m? (16 psi).
Controlling the fluctuations within 0.7 kN/m? (0.1 psi), however, avoided any
increase in the corrosivity of the salt fog. See Darsey, V. M. and Cavanagh, W. R.,
“Apparatus and Factors in Salt Fog Testing,” Proceedings, ASTM, Vol 48, 1948,
p. 153,
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mterruptrons necessary to inspect, rearrange; or remove test
specrmens, to check and replenish the solution in the
reservoir, and to make necessary recordings as described in
Section 9. Operations shall be so scheduled that these
interruptions are held to.a mlmmum ’

11. Period of T ‘est

11.1 The period of test shall-be as deslgnated by the
specifications covering the material or product being tested
or as mutually agreed upon between the purchaser and the
seller.

NoTE lZ-—Recommended exposure penods areto be as agreed upon
by the purchaser and seller, but exposure periods of multiples of 24 h are
suggested,

12, Cleaning of Tested Specimens

12,1 Unless otherwise specified in the specifications cov-
ering the material or product being tested, specimens shall be
treated as follows at the end of the test;

12,1.1 The specimens shall be carefully removed

12.2 Specimens may be gently washed or dipped in clean
running water not warmer than 38°C (100°F) to remove salt
deposits from their surface, and then immediately dried.
Drying shall be accomphshed with a stream of clean,
compressed air.

13. Evaluation of Results

13.1 A careful and immediate examination shall be made
for the extent of corrosion of the dry test specimens or for
other failure as required by the specifications covering the
material or product being tested or by agreement between
the purchaser and the seller.

14. Records and Reports

14.1 The followmg information shall be recorded ‘unless
otherwise prescribed in the specrﬁcatlons covering the mate-
rial or product being tested: .

14.1.1 Type of salt and water used in preparing the salt
solution,

14.1.2 All readings of temperature w1thm the exposure
zone of the chamber, .

14.1.3 Daily records of data ‘obtained from each fog-
collecting device including the following:

14.1.3.1 Volume of salt solutron collected in millimetres
per hour 80 cm?, -

14.1.3.2 Concentration or specific gravity at-35°C (95°F)
of solution collected, and

14.1.3.3 pH of collected solution,

14.4 Type of specimen and its dimensions, or number or
description of part,

14,5 Method of cleaning -specimens before and after
testing,

14.6 Method of supporting or suspendmg article in the
salt spray chamber,

14,7 Description of protection used as requlred in 5.5,

14.8 Exposure penod

14.9 Interruptions in test, cause and length of trme, and

14.10 Results of all inspections.

Note 13—If any of the atomized salt solution which has not

contacted the test specimens is returned to thmgnmsﬂlgo
record the concentration or specific gravity
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