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. Scope {}
rI I This pmchcc describes the apparatus, procedure, and
conditions required lo create and maintain the salt spray (fog)
test environment. Suilable apparatus which may be used is
described in Appendix X1

1.2 This praclice does :\ol prescribe the type ol lest speci-
men or expesure periods lo:be used for a specific product, nor
the interpretation lo be given lo the resulls.

1.3 The values stated in SI unils are to be regarded as
standard. The inch-pound units in parentheses are provided for
information and may be approximalte.

1.4 This standard dees not purport to address all of the
safery concems, if any, associated with its use. It is the
responsibility of the user of this standanrd 10 extablish appro-
priare safcry and health practices and determine the applica-
hility of regulatory limitations prior to use.

2. Referenced Documents
2.1 ASTM Standards:
B 268 Method for Copper-Accelerated Acetic Acid-Salt
Spray (Fog) Testing (CASS Tesl)?
D 609 Practice for Preparation of Cold-Rulled Steel Pancls
17 for Testing Paint. Vamish. .Conversion Coatings. and
Related Coating Products?
"'D 1193 Specification for Reagent Water*
D 1654 Test Method for Evaluation of Painted or Coated
Specimens Subjected to Co.tusive Environments?
E 70 Test Method for pH of  Aqueous:Solutions with the
Glass Electrode® _ _
- E 621 Praclice for Conducting an Interlaboratory Study to
Determine the Precision of a Test Method®
G 85 Practice for Mc-iified Salt Spray (Fog) Testing’

(]

' This practis it under the jurisdiction of ASTM Colnmittee G-1 un Corrosion
o7 Metals and is the direct r:tpo'mblhh of Subcommittee GO1.05 on Laboralory
Corrosion Tests.
Current tdinon cpprovil Apn 1IN 1co], I"ubllshed Nl‘l\ ember 1997, Originally
puh!:shrd ee B 11729 T Lmt previous stitich-B IIT 95.
! Annual Book of ASTM Standards, Vol 02.05.
* Anniral Book of ASTM Standands, Vol 06,01.
* Annual Book of ASTM Standands, Vol 11 Ul.
$ Annual Bool of ASTM Standards; Vol 15.05.
¢ Arnnal Book of ASTM Starddrds. Vol 14.02.
" Anmnal Book of ASTM Standanis, Yol 03.02.
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of Defrnse.

3. Signilicance and Use

3.1 This practice provides a controlled corrosive environ-
ment which has been ulilized to produce relative corrosion
resistance information for specimens of metals and coated
melals exposed in a given test chamber.

3.2 Prediction of performance in natural environments has
seldom been correlated with salt spray results when used as
stand alone data.

3.2.1 Correlation and extrapolation of corrosion perfor-
mance based on exposure Lo the test environment provided by
this practice are not always predictable.

3.2.2 Correlation and extrapolation should be considered
only in cases where appropriate corroborating long-term atimo-
spheric exposures have been condileted.

3.3 The reproducibility of results in the salt spray exposure
is highly dependent on the type of specimens lested and the
cvaluation selected, as well as the contsi of the
operating variables. In any lesting program, suflicient repli-
cates should be included to establish the variability of the
results. Variability has been observed when similar specimens
are tested in different fog chambers even though the testing
conditions are nominally similar and within the ranges speci-
fied in this practice.

criteria

4. Apparatus

4.1 The apparatus required for salt spray (fog) exposure
consisis of a fog chamber, a salt solution reservoir, a supply of
suitably conditioned compressed air, one or more atomizing
nozzies, specimen supports. provision for heating the chamber,
and necessary means of control. The size and detailed con-
struction of the apparatus are optional, provided the conditions
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
specimens being exposed.

4.3 Drops of solution which fall from the specimens shall
not be returned Lo the solution reservoir for respraying.

4.4 Material of construction shall be such that it will not
alTect the corrosiveness of the fog.

4.5 All water used for this practice shall conform to Type IV
waler in Specification D 1193 (except that for this practice
limits for chlorides and sodium may be ignored). This does not
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apply to running tap walter. All other water will be referred to
as reagent grade.

5. Test Specimens .

5.1 The type and number of test specimens o be used, as
well as the criteria for the evaluation of the lest results, shall be
defined in the specificalions covering the material or product
being exposed or shall be mutually agreed upon between the
purchaser and the seller. \

6. Preparation of Test Specimens

6.1 Specimens shall be sugably cleaned. The cleaning
method shall be optional dependipg on the nature of the surface
and the contaminants. Care shnlrbc-lnken that specimens are
not recontaminated after cleaning' by excessive or careless
handling.

6.2 Specimens for evaluation of paints and other organic
coatings shall be preparcdf‘in accordarce with applicable
specification(s) for the maler al[s) being exposed. or as agreed
npon between the purchaser Ind the supplier. Otherwise, the
test specimens shall consist of steel meeting the requirements

Rk iffractice D 609 and shall be cleaned and prepared lor coaling,

'i‘in accordance with the applicable procedure of Practice D 609.

16.3 Specimens coated with paints or nonmetallic coatings
<hall not be cleaned or handled excessively prior to test.

6.4 Whenever it is desired to determine the development of
corrasion from an abraded areq 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 underlying metal before
testing. The conditions of making the scratch shall be as
defined in Test Method D 1654, unless otherwise agreed upon
hetween the purchaser and the scller.

6.5 Unless otherwise specified. the cut edges of plated,
goated, or duplex materials and areas containing identification
marks or in contact with the racks or supports shall be
protected with a suitable coating s{ablc’under the conditions of
the practice. g

Note |—Should it be desirable lo cut tést specimens from parts or from
preplated. painted, or otherwise coated Steel sheet,lithe cut edges shall be
protected by coating them with paint, wax, tape. or other efTeclive media
so that the development of a galvanic elfect betwezn such edges and the
adjacent plated or otherwise coated melal surfaces, is prevented.

. Pasition of Qpec:mcns Durfhb P‘xnnsure

7.1 The position of the <pcc1mens in lhe snll spray chamber
during the test shall be such that lhc following conditions are
met:

7.1.1 Unless otherwise specified, the specimens shall be
supported or suspended hatween 15 and 30° from the vertica’
and preferably parallel to the pl'lnClpnl direction of low of fog
through the chamber, based upon the domman{ surface being

_ tesled.

7.1.2 The ‘sl:ret:imens shall not éontact each other or any
metallic matetial or any material capable of acting as a wick.
7.1.3 Ezch gpeciiicn shall be so. p]'lt:ed as lo permit free
=cmmg of fog.on all specimens.. . .
7.1.4 Salt solution from Gne specimen <halI not drip on any

nther specimef. el e ol

Note 2"—51111313](1 materals for the dhﬂélhlyllbn B’ céﬁlmg of racks and
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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
pancls. Suspension from glass hooks or waxed string may be used as long
as the specilied position of the specimens is obtained, il necessary by
means vi secondary support at the bottom of the specimens.

8. Salt Solution

2.} The salt solution shall be prepared by dissolving 5 % |
parts by mass-of sodium chloride in 95 parts of waler
conforming to Type IV water in Specification D 1193 (excepl
that for this practice limits for chlorides and sodium may be
ignored). The salt used shall be sodium chloride substantially
frec of nickel and copper and containing on the dry basis not
more than 0.1 % of sodium iodide and not more than 0.3 % of
total 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 the
purchaser and the seller, analysis may be required and limits
established for elements or compounds not specified in the
chemical composition given above.

8.2 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 from 6.5 to 7.2 (Note 3). Before the solution is
atomized it shall be free of suspended solids (Note 4). The pH
measurement shall be made at 25°C (77°F) using a suilable
glass pll-sensing electrode. reference electrode, and pH mieter
system in accordance with Test Method E 70.

Noie J—Temperature alTects the pH of a salt solution prepared from
water saturated with carbon dioxide at room temperature and plil adjust-
ment may be made by the following three methods:

(1) When the pll of a salt solution is adjusted at room temperature, and
atomized at 357°C (957F), the pH of the collected solution wili be higher
than the original solution due to the loss of carbop dioxide at the higher
temperature. When the pH of the salt solution is adjuz== at room
tlemperature, it is therelore 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 1o
7.2. Take about a 50-mL sample of the salt solution as prepared at room
temperature, 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 ths atomized and cullcctcd solution at 35°C (95°F) will come within
this range.

(2) Heating the z2!t solution to boiling ang cooling to 35°C (95°F) and
maintaining it at 35°C (95°F) Tor approximately 48 h before adjusting the
pH produces a solution the pll of which does not materially change whgn
atomized at 315°C (95°F). .

(1) leating the water from which the sall solution is prepared 10 35°C
(95"T) or above, to expel ¢arbon dioxide, and adjusting the pll of the salt
solution within the limits of 6.5 to 7.2 produces a solution the pll ol which
does not materially change when atomized at 35°C (957F).

Nuote 4—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
o prevent plugging of the nozzle.

Nore 5—The pH can be adjusted by additions of dilute ACS reagent
grade hydrochloric acid or sodium hydroxide solutions.

9. Air Supply
9.1 The compressed air supply lo the nozzle or nozzles for

atomizing the salt solution shall be free of oil and dirt (Note 6)
and maintained between 69 and 172 kPa/m? (10 and 25 psi).

Note 6—The air supply may be lreed from oil and dirt by passing il
through a water scrubber or at least 610 mm (2 ft) of suitable cleaning
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material such as sheep’s wool, excelsior, slag wool, or activated® alumina,
Commercial canridge filters which include an expiration indicator may
also be used. e o] igthy ok

10, Conditions in the Salt Spray Chamber

10.1 Temperature—The exposure zone ol the sall spray
chamber shall  be maintained at 35+ 1.1 -1.7°C
(05 + 2 = 3°F). The temperature witliin the exnosure zone of
the closed cabinet shall be recorded at leust iwice a day at least
7 hvapart (except on Saturdays. Sundays, and holidays when the
spray tesl is not inlemlpte'_d for exposing, rearranging, or
refnoving lest specimens or to cheek and ceplenish the solution
in the reservoir). L

Nore 7—A suitable method to record the lemperature is by a continu-
ous recording device or by a thermometer whichi can be read lrom outside
the closed cabinet. The recorded temperatufd must be obtained with the
salt spray chamber closed to avoid a false low reading because of wel-bulb
effect when the chamber is opan\

10.2 Atomization and Quantity of Fog—At least Lwo 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 Fe coilested. 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? (12.4 in.?) 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
R). The sodimn chioride concentration of the collected solution
shall be 5 = | mass % (Note 9). The pH of the collected
solution shall be 6.5 to 7.2. The pH measurement shall be made

as described ‘n 8.2 (Note 3).

Note 8-—Switable collecting devices” are ‘glass or plastic funncls with
the stems inserted through stoppers ifd gtaduated tylinders, or crystal-
lizing dishes. Funnels and dishe§ with a diatheter of 10 cm (3.94 in.) have
an area of about 80 em? (12.4 in.%). e ik

Note 9—A sélition having a specifie gravity of 1.0255 to 1.0400 at
25°C (77°F) will meet the concentration requirément. The sodium
chloride concentration may also be deterimined using a suitable salinity
meter (for example, utilizing a sodium i(}h;se!ecsif\re glass electrode) or
colorimetrically as lollows. Dilute 5 mL 6'f_lﬁé collected solution 1o 100
mL with distilled Water and mix thoroughly: bipet 2 10-mL aliquot into an
evaporating dish br casserole: add 40 it df dislilléd water and | mL of
| % potassium ‘thromate ¢olution (chldHde-free) bind titrate with 0.1 N
silver nitrate solution to the first appearance bl perrlanent red coloration.
A solution that_tequires between 3.4 and 5.1 mL of 0.1 A silver nitrate
spiution will meet the concentration requirements.

10.2 The ﬁ_d_zzlc or nozzles,shﬁ“.-bc Isd_',d'ili'ecled or ballled
that none offthe spray ‘chn -impinze .uireciiy on the lesi
specimens. ' SRS R N
11. Continuily of Exposure

11.1 Unless olthenvise specified in the specifications cover-
ing the matérial or product being: tested, the test shall be
continuous ot the dutation of the éntire test period. Continu-
ous opetation irplies tat the chamber be closed and the spray

i (B LU H

. a
' A tuitable d‘h‘f& for maintaining the level of ﬁiﬂiﬂ in cither the saturator lower
or reservoit of iest ¥olution may be designed by ‘a lotnl ‘dAgineering group. or may
be purchased frommanufacturers of test cabitiets bs ort hecessory.
! : L1 N
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operating continuously except for the short daily interruptions
necessary lo inspect, rearrange, or remove lest specimens, o
check and replenish the solution in the reservoir, and to make
necessary recordings -as described in Section 10). Operations
shall be so scheduled that these interruptions are held 1o a

IO TTEID

12. Period of Exposure

12.1 The petioi of exposure shall be as designaled by the
specilications covering the material or product being tested or
as mutually agreed upon between the purchaser and the seller.

Nore [0—Recommended exposure periods are to be as agreed upon
between the purchaser and the seller, but exposure periods of multiples of
24 h are sugpested.

13. Cleaning of Tested Specimens

13.1 Unless otherwise specified in the specilications cover-
ing the material or product being tested, specimens sha!l be
trecated as follows at the end of the test:

13.1.1 The specimens shall be carefully removed.

13.2 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.

i M ]
14, Evaluation of Results
141 A carelul and immediate examination shall be made as
required by the specificadons covering the material or product
being iested or by agreement between the purchaser and the
seller.

15. Records and Reports "

15.1 The following information shall be recorded, unless
otherwise prescribed in the specifications covering the material
or product being tested:

15.1.1 Type of salt and water used in preparing the salt
solvtion,

15.1.2 All readings of temperature within the exposure zone
of the chamber,

i5.1.3 Daily records of data obtained from each fog-
collecting device including the following:

15.1.3.1 Volume of salt solution collected in millilitres per
hour per 80 cm? (124 in%),

15.1.3.2 Concentration or specific gravity at 35°C (95°F) of
selution collected, and

15.1.3.3 pll of collected solution.

15.2 Type of specimen and its dimensions, or number or
description of pert,

15.3 Method of cleaning specimens before and alter testing,

15.4 Method of supporting or suspending article in the salt
sprav 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,
and

15.8 Results of all inspections.

Nore 1 1—IF any of the alomized salt solution which has not ceatacted

-the test specimens is returned ‘o the reservoir, it is advisable to record the

concentration or specific gravily of this solution also.
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16. Keywords

[6.1 controlled corrosive environment; corrosive condi-
tions; determining mass loss; salt spray (fog) exposuie

APPENDIXES

(Nonmuandatory Information)
\ &
XL CONSTRUCTION OF APPARATUS

X1.1 Cabinets TABLE X1.1 Operating Characteristics of Typical Spray Nozzl

! , .
XI1.1.1 Standard salt spray cabinets are available from Siphon Air_ Flow, dm”/min Solulion Consumption, cmh
Height Ait Pressura, kPa Air Pressure, kPa
several suppliers, but certain pertinent accessories are required om 34 B 103 138 34 ) 103____ 138
before they will function nccordl'nk lo lhm practice and provide 10 19 265 31.5 36 2100 3B40 4584 5251
consistent control for duplicatioh of results. M. W gea e 38 . B S A
- ; : 45 ; 30 19 265 315 36 0 1380 3000 371
X1.1.2¢The salt spray fabinet consists of the basic chamber, 40 19 266 315 35 0 780 2124 200
an air-saturator tower. d_ salt Soiulmn reservoir, atornizing )
nozzles. specimen swpon: provisions [or heating the cham- b Alr Flow. Solution
2 . ' /|
ber. and suitable controls lor mamhmmg the desired tempera- Height, e AT SORBNRERIR. LI
in _ Air Pressure, psi Air Pressure, psi
s . - i M ¥ 9o 1520 5 10 15 20
X1.1.3 Accessories such as a suuuble nd_]llsmhlc bafMe or 4 19 265 315 36 2100 3840 4584  525i
central fog tower. automatic level control for the sall teservoir. e 19,265 315 36 636 2760 3720 432
d Bl level & B ke oleeic . 12 19 265 315 36 o 1380 3000 37N
and automatic tevel conlirc or the amr-saturator lower are 16 19 266 115 16 0 780 2124 290

pertinent parts ot the apparatus,

X114 The size and shape of the cabinet shall be such that
the atomization and quantity of collected solution is within the
limits of this practice.

XI1.1.5 The chamber shall be mnde of suitably inert mate-
rials such as placl:c glass, or stotte. or constructed of metal and
lined with itnpervious plastics. rubber, or epoxy-type materials
or equivalent.

X1.1.6 Al piping that contat.l'z “the 'salt solution or spray
should be of inert materials such as plastic. Vent piping should
be of sufficient size so that a minimum of back pressure exisis
and should be installed so that vio solution is trapped. The
exposed end of the vent pipe should be shielded from extreme
air currents that may cause {luctuation of pressure or vacuum in
the cabinet.

solution-atomized are available. The operating characterist
ol a typical nozzle are given in Table X1.1.

X1.3.2 It can readily be seen that air consumption
relatively stable at the pressures normally used. but a mark
reduction in solution sprayed occurs if the level of the soluti
is allowed to drop appreciably during the test. Thus. the le:
of the solution in the salt reservoir must be maintain
automatically to ensure uniform fog delivery during the tes

X1.3.3 If the nozzle selected does not atomize the s
solution into uniform droplets. it will be necessary to direct 1
spray at a baflle or wall to pick up the larger drops and preve
them from impinging on the test specimens. Pending a co
plete understanding of air-pressure effects, elc.. it is import:
that the nozzle selected shall produce the desired conditi
when operated at the air pressure selected. Nozzles are 1
necessarily located at one end. but may be placed in the cen
and can also be directed vertically up through a suitable tow

X1.2 Temperature Control

X1.2.1 The maintenance of temperature within the salt
chamber can be accomplished by several mecthods. It is
generally desirable (o control the temperature of the surround-
ings of the salt spray Lhamlqcr and.to maintain it as stable as
possible. This may be accomplllihed by plnung the apparatus
ina toml.’fni -lemperature room,; but may, also be achieved by
<urroundtnh the basic chamber. q{ a‘_;nckel conlaining waler or
air at a’ cqglml!ed tcmpcmlu:c FaoRataad o

2 X1.2.2 ;The use qf;, mnncrsmn healsts inoan internal salt
solution reierx olr Of, of heaters »{/uhm lhb chamber is detditien-
la].-when:%zeal ossas are, apprtcmblewbecuuqe of solution

h,o

X114 Air Tor Atomization

X1.4.1 The air used for atomization must be free of grea:
oil, and dirt before use by passing through well-maintain
filters. Room air may be compressed. heated, humidified, a
washed in a waler-sealed rotary pump. if the temperature of (
waler is suwiebly controlled. Otherwise cleaned air may
introduced into the bottom of a tower lilled with water, throu
a porous stone or multiple nozzles. The level of the water mu
I'e maintained automatically to ensure adequate humidificatic

“}md rad;unuma qn the spe::!mens

evapora
! avintjaay] | A chamber operated in accordance with this method a
X1.3 Qpr NOZZIES '\'..-. Loy g o Appendix X1 will have a relative humidity between 95 a
X131 g ISFaCIOI‘) fozzles,. mdy be made of hard rubber. 98 0. Since salt solutions from 2 to 6 % will give the sar

results (though for uniformity the limits are set at 4 to 6 %),

plastic, o Blher inerd In:]lerlﬂls.,'f'ﬁe mUSL comnmniy used type
is preferable to saturate the air at temperatures well above 1

is made ofplaallc Nozzles mllbrnled far air consumption and

R LTS o
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chamber temperature as insurance of a wel fog. Table X1.2
shows the temperatures, at dilferent pressures, that are required
to offset the cooling effect of expansion to atmospheric
pressure.

X1.4.2 Experience has shown that most uniform spray
chamber atmospheres are obtained by increasing the atomizing
air temperature sufficiently to offset heat losses, except those
that can be replaced oltherwise at very low-temperature gradi-

enlts. v
Ay

X 1.5 Types of Construclion

X1.5.1 A modem Inboralory&:nbinel is shown in Fig. X1.1.
Walk-in chambers are usually, constructed with a sloping

J’_./"‘"}-

ceiling. Suitably located and directed spray nozzles avoid
ceiling accumulation and drip. Nozzles may be located at the
ceiling, or 0.91 m (3 t) from the floor directed upward at 30 (o
60° over a passageway. The number of nozzles depends on type
and capacity and is related to the area of the test space. An |1
W 19 L (3 to 5-gal) reservoir is required within the chamhgr,
with the level controlled. The major features of a walk-in type
cabinet, which dilfers significantly from the laboratory type,
are illustrated in Fig. X1.2. Construction of a plastic nozzle,
such as is furnished by several suppliers, is shown in Fig. X1.3.



I

] e

Note |—08—Angle of lid, 20 1o 125° :
I—Thtn'ntfmetcr and thermostat for controlling heater (llem No. B} in base
2—Automatic water leveling device
3—Humidifying tower
4—Automatic temperature regulator for controlling heater (liem No. 5)
’-—-—Immcmor heater, nonrusting
6—Air |r|lc_t. multiple openings i
T—Air tubé to spray nozzle
“."8—Heater in base
9—Hinged top, hydraulically operated, or counterbalanced
10—Brackets for rods supporting specimens, or test table
1 1—Intemal reservoir
12=-Spray hozzle above teservair. suitably destgncd located, and baflled
12A—Sptay nozzle housed in tinperslon Iuwer located preferably in center of cabinet (typical examples)

M B

Water seal g o3
) ﬁ—Combtnnlmn drain and txhnusl Ex]mm il oppusite side of test space lrom spray nozzle (Item 12), but preferably in combination with arain, waste

i B
A trap, and forced drah Waste pipe (Items 16, 17, and 19).
**Homple!é separation bclwcén forced draft waste pipe (Item 17) and combination drain and ctlnusl {Items 14 and 19) 10 avoid undesirable suction

or back pressure. ¢
17—Forced draft waste pipe
18—Automtic leveling device for reservoir
19—Waste irap
20—Air space or waler jacket
21 —Test table or rack, well below roof area
Note 2—This figure shows the various components including alternate arrangements ol the spray nozzles and solution reservoir

FIG. X1.1 Typical Salt Spray Cabinet
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Note 1—The controls are the same, in general as for the smaller
laboratory type cabinet (Fig. X 1.1), but are sized 1o care Tor the larger
cube. The chamber has the following Teatues:

B—Angle of ceiling, 90 10 1257

I—Heavy insulated outer panels

2—Air space

J—Low-watt density heaters, or steam coils

4—Single- or double-, full-opening door {refiigeration type), with
4 L inward sloping door sill

5—Viewing window/s
6—Inner chamber vent
T—Inner chamber drain
8—Duet boards on lloor
FIG. X1.2 Walk-in Chamber, 1.5 by 2.4 m (5 by 8 1}) and Upward
. in Overall Size

1ABLe A1.2 Temperature and Pressure Requirements for
Operation of Test at 95°F

Air Pressure, kPa

83 96 110 124
Temperalure, "C 46 47 48 49
Air_Pressure, psi
12 14 16 18
Tempearalure, °F 114 17 119 121

Aif —_—

A\
Il

' Solution
L FIG. X1.3 Typical Spray Nozzle

X2. USE OF THE SALT SPRAY (FOG) TEST IN RESEARCH

salt spray (fog) resistance and resistance to corrosion in other
media, because the chemistry of the reactions, including the
formation of films and their protective value, frequently varies
greatly with the precise conditions encountered. Informed
personnel are aware of the erratic composition of basic alloys.
the possibility of wide variations in quality and Gickness of
plated items produced ¢ the same racks at the same lime. and

X2.1 This praclice is primarily 1 uccli for process qualifica-
tion and quality acceplance. Regariimg a'ny new applications i
is essential‘io correlate the results of this practice with actual
ficld expostre resulls.

X2.2 The salt spray has been used (54 considerable extent
for the purpose of comparing different materials or finishes. It
should be noted there is usually not a direct relation between
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the consequent need o1 a mathematical determination of the chemically treated aluminum (chromated, phosphated. or an-
number of specimens required to constitute an adequale sample odized). although final conclusios regarding the validity of
for test purposes. In this connection it is well to point out that test results related to service experience have not been reached.
Practice B 117 is not applicable to the siudy or testing of Practice B 117 and Practice G 85 are considered to be most

decorative chiomium plate (nickel-chromium) on steel or on useful in estimating the relative behavior of closely related
zinc-base die castings or of eadmium plate on steel. For this materials i marine atmospheres, since it simulates the basic
tpurpose Method B 368 and Practice G 85 are available, which conditions with some acceleration due to either welness or
are also considered by some to be superior for comparison ©f temperature, or both.
4 X3 EVALUATION OF CORROSIVE CONDITIONS
3
X3.1 General—This appendix covers lest panels and pro- 5.0 by 0315 in.) has shown that the repeatability of the mass
cedures for evaluating the corrosive conditions within a sall loss of the steel panels, that is, the consistency in mass loss
spray cabinet. The procedure involves the exposure of steel lest results that may be expected when replicate panels are run
panels and the determination of their mass losses in a specified simultancously in a salt spray caliinet, is dependent upon
period of time. This may be done monthly or more lrequently exposure time and the panel lot or source. The interlaboratory
to ensure consistent operation over time. It is also useful for  program yielded repeatability standard deviations, S,. from

which 95 % repeatabifity limits, r, were calculated as follows
(see Practice E 691):

X3.2 Test Panels—The required test panels, 76 by 127 by )
0.8 mm (3.0 by 5.0 by .0315 in.), are made lrom SAE 1008 Sl (x3-0)
commercial-grade cold-rolled carbon steel (UNS G I10080).

correlating the corrosive conditions among different cabinels.

The values of §, andr are reported in Table X3.1. Note that
% . i : the corrosion rate of steel in this environment is aprroximately
X3.3 Preparation of Panels Before Testing—Clean panels  constant over the exposure interval and that the ratio of the

before testing by degreasing only, so that the surfaces arc fice standard deviation to the average mass loss, the coeflicient of
o ‘t{ dirt, oil, or other foreign matter that could influence the test variation, Cv, varies between 5 and 10 % with a weighted
[yesults. After cleaning, weigh each panel on-an analytical average of 7.4 % and an r of =21 % of the average mass loss.
I._T!walance to the nearest 1.0 mg and record the mass. X3.8.2 This interlaboratory program also produced results

: on the reproducibility of results, that is, the consistency of mass
X34 Positioning of Test Panels—Place a minimum of two : Sy s ' - o
§ of loss results in tests in different laboratories or in difTerent

weighed panels in the cabinet, with the i127- wa (5 0in.) length S i i S .
- cabinets in the seme Tacility. This program yielded reproduc-

supported 20° from vertical: Place the panels in the proximity bl andard deviati - hicl o ceidspibils
of the conderisale tolleciors. (S5€ Seetitn 6 . ibility standard deviations Sr from which 95 % reproducibility

o 3 ) limits, R were calculated as follows (See Practice E 691):
X3.5 Duration of Test—Expcze panels to the salt fog lor 48 R =285, (X3.2)
to 168 h. - .. belien N The values of Sz and R are reported in Table X3.2. Note that
X3.6 Cfeaﬂmg of Test Paneh’ Aﬁer & inercuiie Kilr. o= the ratio of s[:mt{:\r(:l deviation to the average mzlssﬂ]oss: the
coelficient of variation, Cv, varies between 8 to 18 % with a
«moval of the panels from the cabinet, rinse each panel :

weighted average of 12.7 % and an R of %36 % of the average

1mmedlalei\ with running tap water to remove salt, and rinse i
reagent grade waler (see Specification D 1193, Type V).
Chemically clean each panel for 10 min at 20 to 25°C in a fresh
solution prepared as follows:

mass loss.
X3.8.3 The mass loss of steel in this salt spray practice is
dependent upon the area of steel exposed, the temperature, time

Mix 1000 mL of hydrochloric acid (sp gr 1.19) with 1000 mL re- 3

apant grite water (D193, Tvoe IV) and add 10 g ol hexamathyl- FABLEERAZL Hepedinbiity Siatisthes

::eruﬁ\mrr‘\f}ia‘r:j ‘;"’:;: 1”3";" each panel with reagont grade Noie 1—Bascd on two replicates in every test run. No. = number of
e A ) T P! dilferent salt spray cabinets in test progran: r = 95 % repeatability limits,

= §,/avg, coellicient of variation, 7 and 5, = repeatability stand: it

X3.7 Dern fermining Mass Lot\'—‘lmmtdmtelv after drying, % Cv=
determine thé mass loss by reweighitig! and subtracting panel ~ SeYiUons. g

Average

ass aft e§~ su i iifh :

m er eXposure from ils or glnal ifhss. it Te;;[?t;:n e - e ——
X311 Data generaled in the mlcrlabom{ory study using " Loss. g .
this method.are available from ASTM as a Research Repoit.” oP1 48 08170 00588 720  0.1645 12
B RS art 96 1.5347  0.1048 728 02934 12
(\’1 8 Pn’e’gi.iion and Br'a.;4!eef mee} Test: -oart 168 25996 02498 961 06994 12
AP 48 07787 00403 517  0.1128 10
8.1 An inlerlaboratory test prograiri mmg three dilTercnt AP 96 1.4094 0.0923 655 02584 10
sets 0!' UN‘§ GIOOQU sleel paneIs ?G by |27 by 0.8 mm (3.0 by AP 168 24309 0.1594 656 04463 10
ap2 48 0.8566  0.0685 801  0.1921 5
shean o QP2 96 15720 00976 621 02733 5
&S [o]=F] 168 2.7600 0.2588 938 0.7246 5
? Available from ASTM Hendquarters! chuésl RR Nn Gl-1003,
- f l“g o 3 [T | 4




