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wansaei/A1susn1s( Product/Services ) 1lsvanil( Year )
Evaluation subject Score
1 |Quality
000, TIS etc. 70
60
70
60
2 |Delivery Time 10
5
0
3 |After sales - good responsibil i '. 10
services - mo rate# J 5
— irresponsibili el 0
=
4 |Miscellaneous 10
ed 5
xd 0
100

Summary QValuation

Total Score ‘I Status - maintained:ifiithe AVL

RIANN I AN

o

il ol

Evaluated by Approved by ................

( ) (

Chemist Lab Manager
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ABC Company Limited

Gage Repeatability & Reproducibility (ANOVA)
Salt Spray Test Result
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Test Method| Spec. Min :
Parameter; | Study Variation ; Sigma
Information ;
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Total Operator Mea
Each Operator rep

‘l

1////‘\\\\\

Manager

dl f N © =S o
JUN 4.6 738 BAMIANH9TULIA

Luﬂwuﬂmuuumnmmmmmummm mmammLmqmummmmm@m

ﬁmmﬁuﬂ ﬁiﬁﬂnngrﬁ;ﬁﬁmwammaa
kD 4 2401 AHANATATUIDILAZNNT
RIERFAA @mvummn@uﬂ'1:rﬂmﬂgwmwummmmgmﬂumu

ARIANN T URNINYIA Y



97

Gage R&R Study - ANOVA Method

Interaction

Source ) : P
Part : ).3360 .03 0.000
Operator 0.1162 =0. 116?!!“r 0.217
Part * Operator 0.5927 10.0658 68.8 0
Repeatability - 0.0156 0.000 70

Total $ 0 '

Alpha to remove
Gage R&R

Source
Total Gage R&R
Repeatability
Reproducibilty
Operator
Operator*Part
Part-To-Part
Total Variation 0.185802 100

BtheV SD) (5.15SD)  (%SV) m

0.00167/ ———
0.02182; ;::,-_,f_,it} 2/

Source
Total Gage R&R .154557 0.92734 35.86
Repeatabllrty m48 0.11849 4,58
Repr
Operator 09 57
Oper. r*Part 0. 147 19 0. 88631 34. 27
Part-To- 0.402385 2.41431

t

N

umber of Distinct Categories =

ELJSJZW] NYINY

919 4.7 wani1sAu i eannaessuLdalaald GR&R - ANOVA anTdsunss

a

Minitab AauLliuils
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Gage R&R (ANOVA) for Measurement
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Source

Part

Operator

Part * Operator
Repeatability
Total

Gage R&R

Source
Total Gage R&R
Repeatability
Reproducibility
Operator
Operator*Part
Part-To-Part
Total Variation

Source A
Total Gage R&R
Repeatability
Reproducibility
Operator
Operator*Part

Alpha to remove interacti

Part-To-
Total Vi I I

N@f Distinct Categories =

a

0.001954 [
0.00162

0.000
0.000
0.00

0. 0402
0.018273

7

@nﬁ?ﬁh%mm

Minitab viaadFutles

327
0.105307 *
0.107261 ;'

Gage R&R Study - ANOVA Method

Two-We “able With Interaction
5,
L
L b £
-N:kll ‘ G P

5.7 0.6 .861 0
0.0028 0.002 0.326

0.02341 0.0026 . 0.147
0:0648 0.0016 e

A
3010

-ﬁro/

p (ofV

4

07

’j“]J‘VI 4.1’0 NANITANUIIUNIG ﬂ[fl‘ll’r]\‘lﬁ“"ll‘]_lﬂ‘lﬁﬂﬂ’ﬂ GR&R - ANOVA annlusnsy
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{b) Suspend a test piece into the gasaline for test by means of a yarq
ta immerse up to the depth of approximately 120 mm, and l[eave
as it Is for a specified Hme. Unless particularly specified in
product Standard, it shial be 4 h.

(e} Take out the test piece stand in a ream and after standing as it iz .
under the general condition for 2 h, examine visually the paing
filn. However, unless pardeularly specified, the paint Flm #ithin
approximately 10 mm in width from the periphery of test piece and
liquid surface shall not be the object of observation.

Turther, the degree of softening shall be compared with the
respective original condition test piece by scratching with elaws.

{5) Evaluation When erinkling, blistering, cracking, and peeling arejfiot
- confirmed on paint films of two sheets of test piece, in comparin ith
the original condition test piece the variation of gloss, discologativn
and degree of softening are nat remarkable, and further, the color-
ation and dagras of turbidity of liquid are not larger, evaluate *hat |
“"there is no atnormality, even immersed {n gasoline for test".

id

(8) Specified Conditions of Product Standard The spacified conditions
ot product Standard shall be as folows:

(a) Classification of tast panei _,.l'* “of
(b) Ceating and drying conditions

{c) Mo.-of gasoline for test

{d) l&wmersing temperaiure
(2) [mmersing tima ) . -
{f) Range of observing abject

(g) Observing {tems

4 (a)
._.,I"!. 5 & ais,
¥ o

=1 5 iH)—

The structure of testing apparatus shall be such that the water
drops adhering on the intarnal surface of cover do not {all down
or the test piece, and further the solution falling down [rom the
test piece {8 not used again for tast by returning to the salt-
water tank. .

Furtiier, the internel {ace of salt spray testing tank shal be

mbde o9f corrosion proof material so as the [og not to leak to

outside of apparntus. »

Remack: The intarnal part of salt spray testing tank is required to be
kept so that during operation the grain size of fog of salg
.water, and coneentration distribution are kept in the con-
dition of uniform definite condition.

(6) pd Measuring Device A glass electrode type pH-metar specified
in J[3 Z 8§802. ]

{c) Test Panel Use a steel panel (150 mm x 70 mm x 0.8 mm), pre-
liminarily ¢oat the rust preventive paint on the back surface and
diy . -

-',‘:&J)!;Raneents Reagents shall be as follows:

Sodium Chieride The sodium chloride of grade L specifie:i in

Deionized Watar-

# o W Co . :
. (&) ‘Hydrochloric Acid: (0.1 mol/ /) Make the nydrochloric acid

~ .~ l0mlspecified {n JIS K 8180 1/ by adding water.

'll'_(,g_‘), Sedium Hydroxide Solution (0.1 mel/ [} Weigh out approximately
“ 4.7 g of sodium hydroidde specified 1n IS K 8576 and add water

to make 1 (. . F
¥ | =
(e)  Bromothymol Blue Selutfon Dissolve 0.1 g of Bromothymol Blus
ineduinJiS LL_B842 in mixed solution of ethanol (95) specified

8. Teast Methods for Long Period Endurance of Film -

L (1.7

9= 1 - Salt-Spray- Resistencet 1.9

% (1) Sumaary ) Ma.ingain the test piece in a salt spray testing apparifis
or a s‘pec:l"ied time, and examine the condition of generatisn of rust
and blistering, and pealing of film due to salt water.

Remark: As to this result, the correladen with the general ruse-
preventiva effect of paint film cannot be expeacted,

. »
-(2)  Apperatus and jaterial The apoacatus and meterial shall be as

follows;

i . ]
(a) Salt-Spray Testing Apoaratus The sait-spray testing apoaracus

shall be constructed of 4 salt-spray testing tank provided with the
Spray apparatus (spray tower type or nozzle typep spacified {n
J15 2 2071, salt solution for test, test piace holder, sampling
device of spraved liquid, thermostat, etc. . the salt-water supply
tank, supply device for compressed air, exhausi air apperatus,
aia.

naad
=
in 715 K 8102 anc vafer at volume ratio 111 to make 100 mi.
‘H—

(4) Preoaration of Tzst Plece The preparation of test piece shail be
carried out as tollows:

fa) Coat the sample on the single surface of test panei of number of
sheets specified in produet Standard according tg the method
spacified in the produet Standard,

(b) After dry holding under the same conditions as those of test of
.1, when specifizd“in product Standard, treat according to the
specificaton. :

. ol I_

(e} Caat With wrapping the perinhery of plate with the materials

specified in product Standard.
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(d) Mext, draw intersecting two diggo

(3

s0 as to reach the
substrate of test plete {rom above the paint flm by means of
knife edge of cutter knife specified in (2) {b) of 8.5.3, and
take it aa the test piece.

Preparation of Sait Water for Test The preparation of salt water
or test shall be carried out as [ollows:
For the salt water for test, dissolve sodium chioride in water and so

pregare that its concentrotion becomes 5 0.5 w/v % at 35°C,
The density of salt water for test shail be in the range of 1.025 to

1032 at 359, ekl

{a)

Further, even though having mixed thawughly by stirring, whan
the suspensaids are not extinguished, flter by using a filter pager
ar the like.

Further, the pH value of salt water for test, when measured by
collecting the liquid sprayed at 35°C, shall be within the range of
6.5 to 7.2. The regulation af this pH shail be earried out ac-
cording to either ona of the following metheds.

N e

Take 100 ml from the whole amount of salt water into a beaksr of
250 mi, after gently beiling:ifor approxmately 33 s, quickly cool
to return to ordinary temperature, add hydrochlorie acid -

© (0.1 mol/ 1) or sodium hydroxide solution (0.1 mol/ /} to make

pH value 5.3 to 7.2. At the same ratio as the amount of selutdon
used for regulating galt water 100 ml, add hydrochioric acid

" (0.17Thol/ /) or sedium hydroxida selution (0.1 malf /) to the

(€)
(a)

(b)

whole amount of salt water,

Keep the salt watar at 35°C, stand as it {s for 48 h, and add
hydrochloric acid {0.1 mol/ /) or sedium hydroxde salution .
(0.1 mol/ ¢} ta make the pH valug 6.5 to 7.2, !

Prepare salt water by using water in which the carbon dioxide

is expelled by heating at 35°C or higher, and regulate the pH-__gqu_"g,

T

Operation The operation shall be carried out as follows: L

-

Put a test piece into the inside of salt spray testing tank kept at
the conditions of Table 22, and attach to the test piece holding
frame with the surface of paint film upward so as to be paralle]

to the main direction of fog flow and to be 20 £ 5% to the vartical =
line. At this time, make the distance of front and rear of bottom
side of respective test pisces not less than 85 mm.

After placing the test plece in the salt spray testing tankrfop the
time specified in product Standard, wash the test piege with water
End after standing as it is in a room for 2 h, observe visually the
paint film. However, unless pardcularly specifled, the part of
respective J mm at both sides of flaws attached to the paint film
and the part within 10 mm of pariphery of test piece shail hot be
made tit2 object of obsarvation.
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Table 22.  Using Conditions of Sait Spray Apparatus

Temperature in the testing tank 15 1 1%G

pelative humidity in the testing tank | 99 to 98 %

| Temperature of humidifier 47 * 1oC

‘Amaunt of solution obtained by
gollécting the fog

;% vaiue of selution obtained by

E'cancent:-ntion of salt water (35°C)

pressure of air for spray

eollect
w“u- level in salt- wuter reserver

watern level of humidifier
i water level meter.

520.3 wivh
-

0,098 *0.002 MPa
{1.0 £0.025 kgliem?}

1.0 ta 2.9 ml/h per B0 cm?

; J 6.3 to 7.2 (33 to 35°C)
ecting the fog( 3—— ]

nst#f of solutien gbtained by
ng the fog

1.022 to 1.036(%) (3I5°C)

Keeping at s definite water level

To be baetwean two markad lines of

5 ' — -
fotes'(Y) The madsurement of pH-value shall be carried out by collecting

4 the ligquid sprayed at 35°C by using a gH meter according to
. JIS 7 8802. However, as the simple convenient method, &
iy ljﬁj,[nnmetric method may' be apphed by using Bmmnthymol Blue
wmatictil_ " ] :eagem:.

=}—) if the specific gravity of solution i:btained by cau.er.-ting the
. fogmat 35°C is 1.022 ta 1.036, taks that the concentration of
-r-gpmy liquid is w:thm the range cf specified cancentration.

(7) Ewvaluaton Ralatmgj'to the speumen of the aumber of sheats speci-

f.:.ed. in pruduct Star_jgrd, avaluate the existence and the dagres of .
on p fimeanc ot blistering and pealing af paint film ac-

cardmg‘ tn the method sl#eclﬂed in product Standard.

(8) Soeecified Conditions of Product Standard The specified conditions
of product Standard shall be as follows:

fa) Material quality and dimensions of test panel

fb} Coating and drying cond.iu'.ons af sample N

{c} -Number Ol; sheets of I:ast ple;e
{d) .<Evuluatmg stems h !
(e) Eva!uaition'methnd -
Lo Range af. abservnhun cbfec. .

79l
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JAPANESE INDUSTRIAL STANDARD JIS Z 2371 : 2000

Methods of salt spray testing

Introduction This Japanese Industrial g.tandard has been prepared based on the
first edition of ISO 9227 Corrosion iests in artifieial atmospheres — Salt spray tests
published in 1990. However; some itetas and contents not specified in the corresponding
International Standard havebecnadded, and some parts have been rejected because
the experimental results of the reference specimens specified have not conformed to
the requirements. The main differences arnﬁI shown as follows:

The rejected partuiThe evaluation method for reproducibility of testing apparatus

The portions underlined with dots or mde‘}med in this Standard are the ifems not
specified in the corresponding International Standard.

1 Scope This Japangese Industrial Standard specifies the required apparatus,
reagent, technique op acceptance criteria when the corrosion resistance test of
metallic materials or of thuse electroplated or treated with inorganic or organic films
by the methods of neutral sall spray test (NSS), ace*m aeid salt spray test (AASS) or

CASS test (CASS). sl -..r...
Remarks: The International Standard correspgﬁdmg to this Standard is listed
as follows. —
IS0 9227: 1990 Corrosion test,s in artzﬁcml atmospheres — Salt
spray tests

2 Normative Eéféym@s—mmmmmm&;brovision which,
through reference in'this Standard, constitute provisions of this'Standard, the most
recent editions of th& standards (including amendments) inditated below shall be

applied. W 1)

JIS G 3141 Cold-reduced carbon steel sheets and strip

Remarks: » The .provisions cited, from ISO 8574:.1986 Cold-reduced carborn
steel sheet of commercial and drawing qualities are gquivalent to
the lcorresponding provisions'of the'said standard.

JIS K 0557 Water used for industrial water and wastewater analysis

JISK.8145 Copper (If) chloride dihydrate

JIS K B150 (Sedium chioride ¥ 1 A F10) 11
© JIS K 8180 Hydrochloric acid wi‘;\,. ﬂ “f‘_ﬂ.f:t:‘ W .-

JIS K 8355 Acetic acid E_“:_%gf '_“‘_“_ﬂ

JIS K 8576 Sodium hydroxide ’

JIS K 8847 Hexamethylenetetramine

JIS Z 8802 Methods for determination of pH of aqueous solutions

3 Apparatus The apparatus necessary to salt spray testing shall be composed of
an atomizing chamber equipped with an atomizer, a testing salt solution reservoir,
a specimen support, atomized solution sampling containers, a temperature controller,
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etc.: a salt water supply tank, a compressed air feeder, an air saturator, an
exhauster, etc., and shall conform to the following requirements:

a)

b)

c}

d4)
e)

g)

h)
1}

4

The atomizer shall have the performance to &pray atomized solution uniformly
on a specimen from the upper part (refen tg Annex 2).

The atomizing chamber shall be not less than 0.2'm* in volume. Its shape and
dimensions may be optional

The ceiling or cover ofsthe-atomizing chamber shall be so constructed that no
drops of solution adhering$oits inner surface falion a specimen.

Corrosive materials shallmet be used for the apparatus.

The apparatus shall'be sgsonstructed that the temperature and atomization in
the atcmizing chambegare not inﬂuencecﬁ by the open air and the solution fallen
from the specimends notreuged for the testing.

The specimen suppozst shall be cai;able i;fillieeping the specimen at a specific
angle (1). - -

Note (!) The materials of spegimen suppérts‘shall be glass, rubber, plastics, or
suitably coated wood, and the spe‘_cimen should preferably be supported
from the findersida of the bottom or the side face. The specimen may
be hung by & glags Hodk'or a vinyl string, provided it is kept in a
specifie position, If necessary, the specimen is supported from the

bottom. b o 1

The atomized solution samplitiz container shall be a clean container of 100 mm
in diameter in sampling surface-and 80 cm* i;zhﬂﬂzonta] sampling area, and the
containers shall be placed at notless than Ewe pesitions so as to ensure the
uniformity of atomization, for example, near the specimens, and one close to the

atomizer and one remote from. j
The exhauster §i4ll not be mnfluenced by the wind pressure of the open air.

The maintenancgand control of the apparatus shall always he correctly carried

Specimen The dimensions and shape of the specimen should preferably be a

flat sheet of 70 mm x 150 mfa % 1.0 mm or 60 mm x 80 mm x 1.0 mm. However, other

dimensions ormember may be used subject tdthe agreement between the parties
concerned with delivery. J ' B

5

Preparation of specimen The specimen shall be free from stains or Haws. The

preparation of the specimen shall be as follows:

a)

b)

The section of the specimen shall be protected by a stable covering material
under test conditions, as required (3).

Note () The covering material includes a tape, paint, paraffin, ete.
. NEEE
Metallic and metallic coated specimens shall be suitably cleaned beforehand.
Cleaning shall be carried out by an appropriate method according to the nature
oF surface and the contaminants. Abrasives other than pasty precipitated calzium

e rm St w e m B s e b ———

carbouate. aluminium oxide and magnesium_ oxide, or detergents causing a

169
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The specimen, after cleaning, shall be protected from contamination.

The specimen coated with paint and nen-metallic coatings shall not be, prior to
test, subjected to cleaning or other treatments. However, the adhering matter

knife, a rafor blede, dic. == T UL T
F — il

6 Angle and position ofispeeimens during testing The angle and position of
the specimens in the atomizingehamber during testing shall conform to the following
conditions (refer to Annex 3); . dd

al

b)
)

d}

7

The angle of the specimens shall be 20° = :Sii“’ftodihe vertical line. In the case of
a member, it shall be placed with its :'signiﬁaél’i?ﬁ surface at 20° + 5° to the vertical
line. . —— T—

Other angles may be emplo_’yéd: subject to "tﬁe{g‘tg‘reement beiween the parties
concerned with delivery. — —

The surfaces of the specimetls s’héil be expo,‘s;d“fé..‘t-he motion of free atomization,

and shall be placed inthe atomizing chamber not to interséct the stream of spray
from the atomizifig nozzle at right angles. _

The specimens shall contact with nothing other than the su 7;_QZ"E.
Each specimen shall be so positioned and spaced as not to intérfere with the free
falling of the spray.| 1

The salt solution dripping from one specimen shall not fall on other specimens.

Salt solation for testing °

7.1 Preparation method of salt solution for testing The preparation method
of salt solution shall be as follows:

al

b}

Sal#; #Thesalt*shall besthessedimm chlonide of special grade specified in JIS K
8150 or equal te or higher grade(®).

Note (3) The equal to or higher grade means that copper centent shall be less
than 0.01 g/kg and nickel content shall be less than 0.01 g/kg when
sodium chloride is measured by the means of atomic absorption
spectrometry or other analytical method with the same accuracy.
Furthermore, the content of sodium iodide shall not exceed 1.0 g/kg or
the total amount of impurities as converted to dry salt shall not exceed
5.0 g/kg.

Water The water shall be the deionized water or distilled water not more than
20 1S/cm in electric conductivity at 25 °C = 2 °C.

170
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Tt is recommended that the electric conductivity ought to be not more than 1
pS/em.

¢) Preparation method Dissolve the salt in a) in the water in 1), and adjust the
salt concentration to 50 g/l £ § g/l. As to the adjusted result; measure the density
using a hydrometer, and confirm thaf if 18 within the range of 1.029 to 1.036 at
25 °C.

If it is found to be oufside this sange, adjust the solution again.

7.2 pH control

7.2.1 Neutral salf spray test  Tha salt solution for testing shall be free from
suspended substance(®) beforg atomization and the atomized solution sampled at
spraying shall beg#ithingfhefrange of 6i5 to 7.2 in pHECL

In regulating pH 0. 1 wold spliftion ﬂf‘l‘.he sodinm hydroxide specified in JIS K
8576 or hydrochlo;&c acid =pec1ﬁed in J IS K 8180 shall be used, as required.

The measuresfient of pH sha]l be cameg out at 25 °C = 2 °C in accordance with JIS
Z 8802.

In routine checks, the pH may be examined with a pH test paper readable o the
place of 0.3. s FRAd d

Notes (%) If suspended substance do e;lot disappear by sufficient mixing, the
solution ﬁltered tHrough filt: p‘aper or the like is used.

(®) The followmg’methodc can be’ uss@' in order that the pH of atomized
solution sampled; during atomization of salt solution for testing at 35
°C, is within the Larige of 6. 5 ‘Ii'o ‘?,2. .

a) When the pH of salt solutmn 1s regulated at a room temperature
“ and the sclution is sprayed at 35 °C, pH nf._ the sampled solution
= generally becomes higher than that of theé criginal due to the
“ yolatilization of carbon dioxide dissolved in the solution. Therefore,
When the pH of salt solution is regulated &t 25 °C £ 2 °C, it is kept

_at about 6.5 level. 3

b) After boiling quietly for about 30 s, the salt solution is cooled to 25
°Q, of after keeping at 3520 for 48 h, the pH is regulated.

c) 'Salt saolution is prepared, by using the water in which carbon
diexide is not contained by heating at 35 °C or higher (Remarks 4
in 4 of JIS K 0557) and then the pH is regulated.

7{22¢ Acetitiacid salt spraytest (1Thesalt solution fortestingsshall*he free from
suspended substance(®) before atomization and the acefic aeid specified in"JIS K
8355 shall be sufficiently added so that the 'atomized solutionssampled at spraying
is within the range of 3.1 to 3.3 in pH. The pH of salt solution should be regulated
at 3.0 to 3.1 at first for the purpose of making the pH of sampled solution fall under
the specified range.

The measurement of pH shall be carried out at 25 °C £ 2 °C in accordance with JIS

Z 8802 and corrected appropriately by adding the acetic acid specified in JIS K 8335
or scdium hydroxide specified in JXS K 8576, as required.

In routine checks, the pH may be examined with a pH test paper readable to the
place of 0.1.
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7.2.3 CASS test Add 0.205 g +0.015 g of eopper (I) chloride (0.26 g £ 0.02 g of
copper (II) chloride dihydrate specified in JIS E 8145) per 1 ! of the salt solution for
testing. Next, regulate the pH in accordance with fhe method specified in 7.2.2.

8 Supplied air The compressed air to basupplied to thenozzle for atomizing salt
solution shall be free from oil.and"@ust, and its pressure shall be kept at 0.07 MPa
to 0.17 MPa.

It is recommended thaf'it cughtfo'be kept at 0.098 Mpa £0.010 MPa.

9 Conditions in atomizing €hamber ThL conditions in atomizing chamber shall
be as follows: v

d

a) Temperature Thetemperature around the specimen holder in the atomizing
chamber shall be &ept at 85/°C = 2 °C for the neutral and agetic acid salt spray
test, and at 50 °C + 2 °@for fhe CASS test! "The;measuring position of temperature
shall be at least 100/ mm @part from the vf_rall.

b) Temperature and wager level of sait solution reservoir for testing The
temperature of the salysolution reservoir for testing shall be kept at 35°C +2°C
for the neutral and acetic acid salt spray tefst_and at 50 °C + 2 °C for the CASS
test. The water level of ghe salf solulion r'e'éétvoir for testing shall be kept at
constant level. Yo sl b

¢) Spray The sprayed particles shall, as a_;u-_lﬁ: fall free, and be baffled from
impinging directly on a specimen by faciag the atomizing nozzle to the direction
where the specimen is elear of the direct spray.

d) Atomization sziﬂlpling solution After an operation of consecuive 24 h under
a state where tl_‘lE:.:inside of the atomizing chamber is filled upwith specimens of
specified dimenSions and shape, the sampling amount of atomized solution
collected shali average 1.5 ml = 0.5 ml per 1 h for each 80 em?® of horizantal
sampling area. In this case, the salt concentration of sampled atomized solution
shall be 50 g/l + 5 g/ Further its pH shall be 6.5 to 7.2 for the neutral salt spray
test and 3.1 to 3.3(forsthe acetic acid salt spray test and CASS test. The
measurément of pH shallbecarried ontsin aecordancewith the-method specified

in 7.2.

Informative reference: If the density is in the range of 1.029 to 1.036 at 25 °C
when measured using a hydrometer in the case of the
neutral salt spray test, the salt:concentration of atentizing
Solution is'consideréd t6 conform to the €pecilied
reguirements.

10 Reuse of apparatus When the apparatus has been used for the spray test
with a different salt solution for testing or for other purpose, the apparatus shall be
cleaned before use. -

When the test is started again, the apparatus shall be operated at least for 24 h
hefore the specimen is placed in the chamber and it shall be verified that the pH of
sampled solution is within the specified value throughout the entire spraying period.
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11 Evaluation method of reproducibility of testing apparatus In order to
verify the reproducibility of test results by one set of testing apparatus or by the
same type of apparatus in different laboratories, the apparatus shall be required to
ver:fy the motions periodically in accordance with 11.1to 11.3.

11.1 Neutral salt spray test

11.1.1 Reference specimens. In order to verify the motions of apparatus, use four
pieces of the reference specimens of @rade SPCE steel sheets specified in JIS G 3141
of which the dimensions &%e 70 mm* 450 mm and 1 mm £ 0.2 mm . in thickness and
the surface is free from defepts Iroughness (arithmetic mean) deviation: R.=0.8 £0.3

'um,bﬁh'e value along thewollingdirection) | These reference specimens shall be taken

by cutting from cold-rolled steel sheets.

The reference specimens shall be cargfullf,clganed immediately before testing.
The dirt, oil and other implirities ¢apable of influencing the test results shall be
removed by cleaning. Inguch & case jeither of the following metheds shall be used.

-a) Thoroughly clean the referghcelspecimens I;Vitii an appropriate organic solvent
: (the range of boilinggpoinglef Bydrocarbon, 60 °C to 120 °() using a clean, soft
brush or an ultrasonic clganing device. Carry outthe cleaning in a vessel full of
solvent at room temperature, After cleaning, rr‘insé the reference specimens with
fresh solvent and then dry them. - 1 -I":"-l

b) If the similar results are ebtained, other metheds may be used in accordance
with the agreement between the parties concerned with delivery.

Weigh the reference specimens to the place of l?ﬁ._g,t?rotect the one surface of the
reference specimens with a removable eoating meterial, for example, an adhesive
tape. 1 |

11.1.2 Arrangementfof the reference specimens Position the four reference
specimens in four different corners in the test chamber, with the wnprotected surface
upwards, and at an angle of 20° £5° The support for the reference specimens shall
be made of, or coated with, inert materials such as plastics. The lower edge of the
reference specimens shall be approximately level with the upper edge of the salt
spray collector so as to be/exposed as the samea.manner as the ordinary plane
specimens. The test duration shall be 96 k. ;

11.1.3 Determination of decrement At the end of test, remove the coating
material, rinse the reference specimens With cold water and remove the salt depesit.
Immersethe reference specimenssin the cleaning selution.prepared by, the method.in
which 3.5/g of the ,Qg_:;ﬁ_am_g_thylggg_tg;;;gg;jr_;g‘ specified in JIS K 8847 is added as.a
corrosion inhibitorin 1 ['of the solutien [50 %\ (v/v)] preparéd so that.d volume of the
waterin 7.1 b) is added in 1 volume of the hydrochloric acid specified in JIS K 8180,
repeat the cleaning until the decrement change almost disappears and remove the
corrosion products thoroughly. It is recommended that the temperature of cleaning
solution ought to be 25 °C + 2 °C. After removing, clean the reference specimens
thoroughly with water at ordinary temperature and dry them at the end.

Remarks: In order to clean sufficiently with water, it is recommended that the
floating matter on the surface ought to be washed cut with service
water.
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Operating Salt Spray (Fog) Apparaius’

- [

This standard is fssted under the fixed designation B 117; thie nuraber 1mr-1udmtcjf"l‘n lowing the designation indicates the year of
original adopiion or, in the case of revision, the year of fust revision. A nvmb<rin par:_rydﬁs:s indicates the year of last reapproval. A
superscript epailon (€) indicates an cditadal change since the last revision o Feapproval. o -

This standard has been approved for #se by agercies of the Depariment of Defense.
. e

1. Scope
1.1 This practice describes the apparatus, procedure, and
conditions Tequired to create and maintainithe saluSpray (foi)
test environment. Suitable apparaws which 1y beé uged is
described in Appendix X1.

1.2 This practice does not prescrib
men or exposure periods to be s
the interprétation to be given to the resu

1.3 The values stated in SI units
standard. The inch-pound units in p

} information and may be approxi

1.4 This standard does not purpor!
safety concerns, if any, associated
respan.nb:hty of the user of :Ius 5t

e tyge of gesy speci-
cific product, nor
4 "
e togbe pegalled ag
are provider.i for

s Ir is the
esmbluh appro-

2. Referenced Documents | :

2.1 ASTAM Standards:
B-368 Method for Cower—AcceleraLcd-"' Acct}c A,md-Salt
Snray {Fog) Testing (CASS Test)®

0 NG Practice for Preparation of Cold-Relled StﬂTEEneIs
for Testing Paint, Varnish, Conversion Ccptmgsﬂ sayel
Related Coating Products® =

M 1197 Specification for Reaeent Water®

D 1654 Test Method for, Ev’duauon of Painted or Coated

, G835 Practiee for Modified Salt Spray (Fog) Testing’

3, Significance aud Use

3.1 This practice provides a controlled corrosive environ-
ment which has been utilized to produce relative corrosion
esistance information for specimens of metals and coated
metals exposed in'a given test chamber. ‘
« 3.2 Prediction of performanee in natural environments has
scidem been correlated with salt spray results when used as
stand alone dats

2.1 Carrelation and extrapolation of comrosion perfor-
nc:;ba_,ed on exposure to the test environment provided by
th practu:e ace not always predictable.

2 Corelation aad extrapolation should be considered
nnly.m cases where appropriate corroborating long-term atmo-
spherigieagosures have been conducted.

3 The reproducibility of results in the salt spray exposure
:s-h ; dependent on the type of specimens tested and the
eva‘l tion_criteria selected, as well as the control of the
opcratmgy iables. In any testing program, sufficient repli-
cates shoul Juc included to establish the wvariability of the
resuﬁﬁ%‘aﬂabnhty has been observed when similar specimens
are tested i different fog chambers éven though the testmg'
conditions ;g‘.z—nammally similar and within the ranges speci-
fied in this practice. "

4. Apparatus - "ll' o

“specimens Subjected to  Carrosive Environments’ =
E 70 Test Methed for pH'o jﬂquccus Solutions with the
Glass Electrode®
. £ 69%. Practice for Conducting an Interlaboratory Study to
¥ ' Tretermine the Precision of o Test Method® .

' This practice is undegpfi jurisdiction of A8 TM CommittesGOlon Carrosion

.of Metals and is the, dicesyiesponsibilisy of Subcommittce GOT.03 on Labaratory,

Corrosion Tests.

Current edition approved Apr. 19,1897, Published November 1957, Qriginally
published as B 117 ~ 39 T. Last provious editdon B 117-95.

* Annunl Book of ASTM Standards, Vol 02.03. .

3 Annual Book of ASTM Swandards, Yol 06.01,

* Annuzi Book of ASTM Stardards, Vol 11.01.

* Anniual Bodk of ASTA StardardsiVol 1505,

® Annual Book of ASTM Swandards, Yol 1402

1t

Copyright © ASTH Infamalionsl, 100 Barr Harbor Drive, PO Bes C700, Wesl Conshohoekan,

4.1 The apparatus rcqmred"forl selt spray (foo) exposure
consists of a fog chamber, 2 salt solution reservoir, a supply of
suitably conditioned compressed air, one or more alomizing
nozzles, specimen supports, provision for heating the chamber,
and necessary means of centrol. 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 chafmiber shall not ‘be permlued o fall on the
‘specimens being cxposed. | 1 -

4.3 Drops of selusion which fall fram the sper_'imens sha}i
not be returmed to the solution reservoir for respraying.

4.4 Matersal of construction shall be such that it will not

T Amnpal ook of ASTH Standanfs, Mol 03,02,

¥

PA 18428-2050, Litsd Stales. |
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- affect the corrosiveness of the fog.

" 4.5 Albwater used for this practice shall conform to Type v
water in Specification D 1193 (except that for this practice
limits for chlorides and sodium may be ignored). This does nat
apply to running tap water. All other water will be rcfcrud 10
as reagent grade. .

5, Test Spec:mens

5.1 The type and number of test. spemmens 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 exposed or shall be mutually agreed upon between the
purchaser and the seller,

6. Preparation of Test Specimens

€.1 Specimens shall be suitably cléaned. The cleaning
method shail be optional dependingon the nature of the surface
and the contaminants. Care shall be 1akcn that specimens are
not recontaminated after cleaning by ‘excessive br gargless
handling.

6.2 Specimens for evaluation of p:unts and'other grganic
coatings shall be prepared in' accopdance Swith applicable
_specification(s) for the material(s) béing exposedy or as agreed

pon between the purchaser and the supplier. Otherwise, the
-}t specimens shall consist of steel meeting the requirements
“of Practice D 609 and shall be cleanedand prepared for coatmg
in accordance with the applicable procedure of Praetice D 609,

6.3 Specimens coated with paints or nenmeiallic ,cogtings
shall not be cleaned or handled excessively prior to'tests

6.4 Whenever it is desired to determine the devclopmcpt'uf

corrosion from an abraded area in the pamt or erganic coating,
a scratch or scribed line shall be made through the coating with
a sharp instrumenl so as to expose the underlying mgtal belfore
testing. The conditions. of making the scratch Shall be as
defined in Test Method D 1654, unless otherwise agrecd upnn
between the purchaser and the sclier.

6.5 Unless otherwise specified, the cur edges” of- plutcd
coated, or duplex materials and'areas containing identification
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7.1.4 Salt solution from onc spcrzmcn shall not dnp on: any
other specimen.

Nore 2~—$uimb[c materials for the construction ar coating of racks and
supparts are glass, rubber, plastic,. or suitably conted wood. Bare metal
shallnot be used. Specimens shall preferably be supparted from the

" bouem gt the side. Slotied wooden strips are suitable for the support of fiat
panels. Suspension from glass hooks or waxed string may be used as long
s the spccmcd Position of the specimens is obtained, if necessary by
means ofsecondary support at the boom of the specimens.

8. Salt"Solution
8.1 The salt solution shall be prepared by dissolving 5 % [
parts by mass of sodium chloride in 95 pars of water

confonming to Type TV water in Specification T 1193 |(except
that for this practice limits for chlorides and sodium may be

. ignored). The salt used shali be sodium chloride substantially

| free of nickel and copper and containing on the dry basis not
ore than 0.1 % of sodium iodide and not more than 0.3 % of
lotal impuritics. Some salts contain additives that may act as
corrosion inhibitors; eareful attention should be given to the
uheﬁncal content of the salt Upon agreement between the

purchascr and the seller, analysis may be regum:d and limits
asﬁhllshcd for gleme t or _com 1 e

c ition given above.
8.2 The pH of the salt sclution shall be such that when
“atomized. at 35°C (95°F) the collected solution will be in the

pH rangé from 6.5 to 7.2 {Note 3). Before the soluticn is
atomized it shall be free of suspended solids (Note 4), The pH
measurement shall be made at 25°C (77°F) using a suitable
glass pH-sénsing clectrade, reference electrode, and pH meter
systc &accordnncn with Test Method E 70.

Nowe 3%1‘5 arature affects the pH of & sall solution prepared from
water saturie H;Eith carbon dioxide at room temperature and pH adjust-
mcm-may—bermnsi: by- the following three methods:

(/) When the pH of a salt solution is adjusted at room temperature, and
ntormz:fz{,_ji‘i: {95°F}, the pH of the collecled solution will be higher
than the arigina! solution duc to the loss of carbon dicxide at the higher
temperature, When the pH of the galt solution is adjusted ar room
lemperature, it is therefore ncc:ssary!nadjmt it below 6.5 so the collected

marks or in o
rotected with Onla;cllwuh L -lm; k] 5 orl SUP} poris EShau bEF solution after atomizing at 15°C (958F) will meet the pH limits of 6.5 (o
p WIth 2 suitable Cnalm,jl 7.2. Take about a 50-mL sample of the salt solution as prepared at room

the practice. ; _.-‘

* Nore 1—Should it be desirable to cuttest specimens from parts or from
—replated, painted, or otherwise coated stee] sheet, the cut edges shall be
“ected by coating them with paint, wax, tape, or other effective media
\._hat the davelopment of a gatvanic éffect between such edges and the
adjacent plated or otherwise coated metal surfaces, is prevented.

7. Position of Specimens During Exposiire

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

7.1.1 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 flow of fog
throughthe chamber bascd hon tie dofrinant surfaceibeing
tested.

7.1.2"The specimens shall not contact each|atherfordany
metallic material or any material capable of acting as a wick.

7.1.3 Euch specimen shal] be so placed as to permit free
setlling of fog on all specimens.

temperature, boil gently for 30 5, ool and detennine the pH. Whea the
pH of the salt solution is adjusted o 6.5 to 7.2 by this procedure, the pH
of the atomized and cellected solutipn at 35°C (95°F) will come wuhm
this rangs,

(2) Heating the salt solutien to beiling und cooling to 35°C (95°F) and
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
atomized.at 35°C (95°Fy.

(3) Heading the Svater fram which die Salt golition is prepared to 35°C
(85°F) ot above, to cxpel carbon diexide, and adjusting the PH of the salt
solution withia the limits of 6.5 to 7.2 produces gsolution the pH of which
does not materially chanpe when atomized at 35°C (95°F).

*t Note 4—The freshly prepared salt solution may be fltered or decanted

before it is placed in the reservoir, or the end of the tube feading from the
sulution to the atomiZermay be covered with a double layesof cheesecloth
to prevent plugging ofithe nozzle,

Meare 5 —The pll can be'adjusted by additions ofdilute ACS reagent
grade hydrochlone acid or sodium hydroxide solutions.

9. Air Supply
9.1 The compressed air supply to the nozzle or nozzles for
atomizing the salt solution shall be free of oil and dirr (Note 6)
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and maintained between 69 and 172 kPa/m” (10 zad 25 psi).

e

Notz 6~The air supply may be freed from oil and dirt by passing it
throegh a water scrubber or at least 610 mm (2 ft} of suitable cleaning
matedat such as sheep's wool, excelsior, slag wool, or activated® alumina.
Commercial cartridge filters which include an expiration indicator may
also be used.

10. Conditions in the Salt Spray Chamber ]

10.1 Temperaiure—The exposure zone of the salt spray
chamber shall be maintained &t 35+ 1.1~ 1.7°C
(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 b apart (except on Saturdays, Sundays, and holidays when the
salt spray test is not interrupted for @xposing, rearranging, or
removing test specimens or to cheek and replénish e salution
in the reservoir). - i

NoTe 7—A suitable method to record the tempernture 4§ by @ continu-
ous recording device ar by a thermometer-whieh can bgiread from outside
the closed cabinet. The recorded tempsrature musybe oblaincd vith the

salt spray chamber closed to avoid a false low reading becsust of wetbulk
effect when-the chamber is open: i

10.2 Atomization and Quantiry og— At least two clean
fog collectors shall be so placedawithin the expggure zone (Hat
no drops of solution from the test spécimens or any other
source shall be collected. The collectgrs shail be placed in the
preximity of the test specimens, ong.tﬁsarcst to any nozzle and
the ciner farthest from all nozzles. The fog shall be such that
for each 80 cm? (12.4in.?) of horizontal eollegting arca thsre
will be collected in cach collector from 1.0 to 2.0 mL of
solution per hour based on an average run of dtleast 16 hiNaie
8). The sodinm chioride coacentration of the €ollectedsolation

" shall be 5 = 1 mass % (Note 9). The pH of the egflecled

.

solution shall be 6.5 t0 7.2. The pH measurementshall-he made
as described in 8.2 (Note 3). "

Nare B—Suitable collecting devices are glass or plastic funnels: wiih
1he stems inseried through stoppers inta graduated eylinders: of erystal-
lizing dishes. Funncls and dishes with 2 diameter of 10 cm (3,94 in.} have
an rea of about 80 em® (12.4 in.). | :

Nore 9—A solution having ‘@ specific gravity of 1.0255 to 1.0400 at
25%C (77°F} will meet the cones i i
chloride concentration may also 'be determined using a suitable salinity
meter (for example, utilizing a sodium ion-selective glass electrode) or
colofimetrically as follows, Dilule 5 Till of the collected solution to 100
mL with distilled water and mix thoroughly; pipet a 10-mi-aliquol into an
evaporating dish or casétrole; add 40 mL of distilled water and 1 mL of
1 % potassium chromate solution (chloride-free) and titeate with 0.1 ¥
sitver nitrate solulion to the first appearance of 2 permanent red celoration. |
A solution that requires between 3.4 and/5.1 mizof 0.1 & silver nitrate
solution will meet the concentration reguirements.

103 The nozzlélor nozzies shall be so directed or baffled
that none of the spray|gan impinge directly on the lest
specimens.

11. Continuity of Exposure

11.1 Unless otherwise specified in the specifications cover-
ing the matérial for profust being dested, the test shall bo

& A suitable device for mainmining the level of liguid'in cither the saturaioriower
or reservelr of (est solution may he designed by s local engineering group, or may
be purchased from manufacirers of test cabinets as an accessory.
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continuous for the duration of the entire test pertod. Continu-
ous operation implies that the chamber be closed and the spray
operating continuously except for the short daily interruptions
necessafy to inspect, rearrange, o remove test specimens, to
check and replenish the solution in the reservoir, and to make
necessary recordings as described in Section 10. Operations
shall be soischeduled that these interruptions are held to a
minimum.

12. Period of Exﬁosure
12.1, Theperiod of exposure shall be as designated by the.

Jspeciﬁcatiuns covering the material or product being tested or

as mumaliy ageeed upon between the purchaser and the seller.

Note 10—Recommended exposure peciods are to be as agreed upon
between the purchaser and the seller, but exposure perinds of multiples of

| 24 h arc suggested,

¥

13. Cleaning of Tested Specimens

© 13.1 Unless otherwise specified in the specifications cover-
ingJL.hc material or product being tested, specimens shall be
{reated 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
nning, waler not wanmer than 38°C (100°F) to remove salt
deposits from their surface, and then immediately dried.

14::,Ew;?lnatinn of Results

P A‘c_arcful and immediate examination shall be made as
teguired by (he specifications covering the matertat or product
bc‘_im'?t:stcd or by agreement between the purchaser and the
sellegl f

hew o

—

15. Records.and Reports

154 'Tk;'c_}}cilowing information shali be recorded, unless
ollierwise prescribed in the specifications covering the material
or product being tested:

19,0.1 Type of salt and water used in preparing the salt
solution,

15.1.2 All readings of tempgiatuie within the exposure zone

chamhee - .

15.1.3 Daily records of #ata obtained from each fog-
collecting device including the folluwing:

15.1.3.1 Volume of sait selution collected in millilitres per
hour per 80 cm” (12.4 in.%),

15.1.3.2 Cofcentration af specific gravity at 35°C (95°F) of
solution collected, and

15.1.3.3 pH of coliected solution.

152Type of specimen and its dimensions, or number or
descripidn of parl,

++15.3 Method of eleaning specimens before and after testing,

15.4 Method of supporting or suspefiding article in the salt
spray chamber, .

15.5 Description of protection used as required in 6.5,

5.6 Exposuréperiod,

1552 Tnterruplions in exposurey cause, and length of time,
ang

15.8 Results of all inspections,

Note 11—If any of the atomized salt solution which has not eontacted
the test specitmens is returned to the resecvoir, it is advisable to record the
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céucez!ra;ion ar specific gravity of this solution, also.

16. Keywords ' .
16.1 controlled corrosive environment; corrosive condi-
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tions; determining mass loss; salt spray (fog) exposure

APPENDIXESS 4

(Nonmandatory Information)

X1, CONSTRUCTION;OF APPARATUS

X1.1 Cabinets

X1.1.1 Standard salt spray cabinctgedire available from

several suppliers, but certain pertinent | accc:sqg‘es arg'reguited

before they will function according to this practiceiand provide
consistent control for duplication oi(ruﬂ#t:’s

X1.1.2 The salt spray cabinet cansists of the basic charber,
an air-saturator tower, a salt sclution
nozzles, specimen supports, pruws:on
ber, and suitable controls for maintaining Lhc desized tampera..

—ore.

1.1.3 Aceessories such as a suitablie ad_]ustablc baifle or
ceitral fog tower, automatic level ccml{_u] for the salt reservoin
and automatic level control for the air-saturatog tower are
pertinent parts of the apparatus.

¥1.1.4 The size and shape of the cabinet shall be -suchﬁhat
the atomization and quantity of collected solution is wn.hm the
limits of this practice.

X1.1.5 The chamber shall be made of suifably ined e
rials such as plastic, glass, or stone, or consticted af metaland
lined with impervious plastics, rubber, or cpnxy-lype matcnnls
or equivalent.

X1.1.6 All piping that coniacts 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 exists
‘and should be installed so thateno sol‘l;‘;ugn is rrappcd The
exposed end of the vent pipe shotild-be-shie
air currents that may cause ﬂuctu.igion of pressurc or vacuum in,
the cabinet,

1.2 Temperature Control

JX1.2.1 The maintenance of temperature within the salt
chambcr can be accomplished by several methods, It is
generally desirable to control the température of the surround-
ings of the salt spray.chamber and.lo maintain it a3 stable as
possiblc This may beyaccomplished by placing ‘the apparatus
in a constant-temperatute rocm, but may also be jachieved by
surrounding the basic chamber of ajacket comalmng waleror
air at a controlled temperature,

X1.2.2 The use of immersion heatsrs in an intemnal salt
solution reservoir or of heaters within the chamber is detrimen-
tal wheré hedl losses jarel apprecidble) becadse of! salution
evapofation and radiant heal an the spegimens.

X1.3 Spray Nozzles

¥1.3.1 ‘Satisfactory nozzles may be made of hard mbber,
plastic, or other inert materials. The most commenly used type

servgir, atorizing -
‘or heatingthe eham-=

TABLE ¥1.1 Operating Characteristics of Typical Spray Nozzle

Slphon Alr Flow, dm®/min Solution Consumptlon, em®h
1 Haight Alr Pressure, kPa Alr Pressure, kPa
L b e Wos. (30 od 59 103____va8
10 % 265, TS a6 2100 aa40 4584 5256
20 TR NOE SR 1.5 36 G536 2760 arzo 4320
- 30 i R e 36 o 1380 3000 3710
40 13 " 266 915 36 0 780 2124 2304
4
= Alr Flow, Solution
Sliion Limin Consumplion, mbUh
s Air Prassura, sl Air Pressure, psi
- ) 0. % 15N o0 5 10 i5 70
;9 8.5 N8t5 a8 2100 3040 4584 5256
265 81.5 96 635 2760 3720 4320
12’ SEI ‘965 315 36 0 1380 3000 eraisl
16 19 266 315 36 0 780 2124 2804
] j §

isimade of plastic. Nozzles callbraled for air consumption and
soiut:cm'itomlmd are avmlable The operating characleristics
of a typmalsnozzlc are given in Table XI.1.

X132 It gan readily be seen that air consumption is
relatively stable at the presseres normally used, but a marked
reduction in solution sprayed occurs if the level of the solution
is allowed to qrup appreciably during the test. Thus, the level
of thelsolution in the salt reservoir must be maintained
antomatically to ensure ugiform fog delivery during the test. 8

P\i 33 3 If Lhe nnzz!e sel:cteﬂ does not atomize the salt

nto unifo sitwill be necessary to direct the
spray ata ba.Eﬂa or wali tar plck up g}e larger drops and prevent
them from impinging cn the test-specimens. Fending a com-
plete understanding of air-pressure effects, etc., it is important
that the nozzle selected shall produce the desired condition
when operated at the air pressure sclecied. Nozzles are not
necessarily located at one end, but may be placed in the center
and camalso be directed vertically up through a suitzble tower.

X1.4-Air for/Atomization

X141 The air vsed for atomization must be free of grease,
oiI, and dirt beforssuse by passing through well-maintained
filters. Room air may be compressed, heated, humidified, and
washed in a water-sealed rotary pump, if the temperature of the
water is suitably coutrolled. Otherwise cleanedsair may be
intfaadteddnto thie bottom of a tower filled wifwater, through
a porous stone or multiple nozzles, The leyel ofighe water must
be maintained autofuatically ko ensure adequatshumidification.

"A chamber operated in accordance with this method and

Appendix X1 will have & relative humidity between 85 and
08 %, Since salt solutions from 2 to 6 % will give the same
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