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a.

cibility and Repeatability information concerning this test method is discusse
See Reference 14.

orrosion—Corrosion that occurs as a result of the breakdown-orydamage to a
s type of corrosion does not impact function but does compromise’appearance.

rosion—Corrosion of a component that is typically bare’(ne’ organic coating). C¢

pback—Coating creepback resulting from corrosion and undercutting from th
bntrolled simulated damage site designed to repreSent a scratch or chip.

Is—Components (i.e., test panels;-coupons, parts, etc.) which have been previg
producibility and repeatability).

and Test Materials

SAE J1563, ASTM D 1735, and ASTM D 2247):

C =+ 2 °Crand 100% Relative Humidity—The 100% relative humidity wet-stage
eveddy use of one of the three methods shown as follows. Whichever method i
ples@nd controls are required to be visibly moist/wet.

1 in SAE Paper

coating system.

rrosive attack is

P scribe line. A

Coupons—Samples of bare metals, that, are used to monitor and compare the corrosivity of
laboratory corrosion tests in terms of mass-loss.

usly tested and/
5 (also assist in

ts—Test cabinet(s) with the ability to obtain and maintain the following environmental conditions

ondition can be
5 employed, test

1. W

et-bottom method according to ASTM D 2247 — except that the temperature shall

pbe 50 °C + 2 °C.

2. Water fog method according to ASTM D 1735, except that the collection rate is reduced from a
range of 1.5 to 3 mL/h to 0.75 to 1.5 mL/h. The use of this method requires that the collection rates
be documented.

3. St

eam (vapor) generator method.

NOTE— The majority of the development of this specification was performed using the Wet-bottom method of

humidity generation.

humidity generation as well as other variables.
b. 60 °C % 2 °C and 50% Relative Humidity +5%. Additional equipment will be required to maintain the
50% relative humidity condition.

This method was used as the basis when comparing other methods of
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|4.2

Air circulation must be sufficient to prevent temperature stratification and allow drying of test parts during the
dry-off portion of the test cycle.

Air circulation can be obtained through the use of a fan or forced air.

Salt Solution Application—The samples must be subject to an application of salt solution by use of one of
the three methods shown as follows. Whichever method is employed, test samples and controls are required
to be visibly moist/wet during the entire 15-minute interval of each test cycle.

0.5% NacCl

0.1% CacCl,

0.075% MNeHESS

a. Immersion Method—Test specimens are to be immersed in the salt solution for a, 15-1
each test cycle.

b. Spray Method—A periodic or continuous direct impingement spray of dhe’salt s
15-minute interval that ensures the test specimens are kept wet for the entire 15
Avold a high intensity (pressure) spray that may affect test results.' “(Note 5) Bot
displacement and atomized spray are suitable for this method.

c. Air Atomized Fog Method—Applications of the salt solution toxthe test specimens

the same time in a “dry” state, an insoluble precipitate may result. If a precipitate fg
application is used to apply the solutiony,it may be necessary to remove the pre

asure and record pH of.the’salt solution prior to the start of test and on a weekly|
(Reference ASTM E 70-90). Do not attempt to adjust the pH with any form of buffe

hinute interval of

blution over the
tminute interval.
h direct solution

by a 15-minute
of 1 to 2 mL/h
collection rates

erence ASTM D
pls are added at
rms and a spray
Cipitate to avoid
rt to the solution
0 not attempt to

basis thereafter
S.
brsion method of

methods of salt

C. Measure and
st amount being

h 10 to 12 ms at

NOTE 5—Careful attention should be paid to the spray method to avoid a high intensity spray that may affect

test results by removal of the corrosion product, removal of the coating or driving
corrosion products.

solution into the

It is recommended that the test solution be changed weekly and that agitation/stirring of the solution be done
prior to the salt solution application.
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5.2

Test Procedure

Test Cycle—The test cycle is outlined in Figure 1 (5 day/week — manual operation) and Figure 2 (7 day/week
- automatic operation). It consists of three basic stages:

1. Humid Stage—50 °C and 100% Humidity, 6 h in duration,

2. Salt

Application Stage—15 min duration conducted at ambient conditions

3. Dry Stage—60 °C and 50% RH, 17 h and 45 min in duration

The test cycle is repeated daily. Fully automatic cabinets have the option of running during the weekends or

programmin

in a dry stage soak for the weekends (typically it would be desired to run o

weekends and

holidays to ¢
who do not
typically ma
weekend co
tests on sim
begins.

Ramp time between the salt application stage (2) and dry stage (3) are*part of the dry stage)

ramp time b
documented

For cosmeti
exposure (R
measureme
desired. Sc
specimens,
shadows an

Test Durati
products. Lg
precoats. D
interest, or (

omplete the test sooner). An exception to this rule would be if comparisons tg 0
have fully automatic capabilities is desired (for manual operations, the week
ntained at dry stage conditions unless 7 day operations are available),-\Total t
hditions must be documented in the test results. If two or more labaratories w
lar parts, it is recommended that a constant/common weekend condition be defing

btween the dry stage (3) and humid stage (1) are part ofthe-humid stage. Ramp
for each test set-up.

C corrosion evaluations of coatings susceptible, texdamage, test samples will be
eference ASTM D 1654). Scribe length should be a minimum of 2 in. S
hits are to be taken at predetermined interyals depending on the level of corr
ibe orientation, on the specimen, must be specified and documented (for t
t is recommended that panels be orienfed 15 degrees from the vertical such th
bther and that the scribe line be madetin a diagonal across the panel face).

bn—TYypically, SAE J2334 isconducted for a minimum of 60 cycles when e
nger durations may be required to observe performance differences in the heavie
fferent test durations may-be appropriate based on other materials, corrosion
ast history.

ther laboratories
bnd exposure is
pst duration and
Il be conducting
bd before testing

time. Similarly,
times should be

scribed prior to
Cribe creepback
psion resistance
ypical flat panel
at no one panel

aluating coated
r weight metallic
mechanisms of
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FIGURE 1—COSMETIC CORROSION LAB TEST CYCLES—5 DAY/WEEK—MANUAL OPERATION
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FIGURE 2—COSMETIC CORROSION LAB TEST CYCLES—7 DAY/WEEK—AUTOMATIC OPERATION
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5.3 Coupon Monitoring—The testing process will be monitored with bare steel corrosion coupons.

6.1

6.2

a.

Corrosion coupons generally consist of 25.4 mm by 50.8 mm pieces of bare sheet metal which serve

to monitor the corrosivity of the test environment during the test. The sheet metal coupon will always

include low-carbon cold rolled steel sheet (AlISI 1006-1010), and may also include other bare metals,

such as zinc.

Each coupon shall be permanently identified by stamping a number onto the surface.

Corrosion coupons shall be thoroughly cleaned to remove all forming and storage oils/lubes with a

commercially available degreaser followed by a methanol rinse. Then the mass in milligrams shall be

recorded and retained for future reference.

The coupons shall be secured to an aluminum or nonmetallic coupon rack. The coupons shall be
i i i A rers—m A jon-black plastic

Alloyv a minimum 5 mm spacing between the coupons and the rack surface.All cpupons shall be

The|coupon rack shall be placed in the general vicinity of the samples being tested, such that the

Coupons shall be removed and analyzed after a predetermined number of cycles thi
to monitor corrosion. To analyze coupons, remove 1 coupon from each end of the r
for weighing and mass loss determination. Insure enough e@upons are exposed
moritoring frequency can be accomplished. Additional unexposed coupons can be a
the fest to obtain interval data in addition to cumulative data,

Befqre weighing, clean the coupons using a mild “sand blast” (preferably glass bead
corrpsion by-products from the coupon surface. An. alternative/equivalent cleaning
cheinical process, is described in ASTM G 1. Once,clean, wipe the coupons with met|
to determine the coupon mass loss using Equation 1:

Mass Loss = (Initial Mass) <(End-of-Exposure Mass)

Corlosion losses may also be expressed in term of average corrosion rates from
cou;l)on area, test duration, and metal‘déensity by use of the calculation described in A

Data Reporting

Coupons—{oupon mass loss values are to be recorded after each set of a predetermined n
(typically, ejery 20 cycles). This.will be a cumulative value. Additional unexposed coupons
and removed after the nextset-of cycles to obtain interval coupon data if desired.

Test Samplps—The testisamples will have scribe creepback values or corrosion rate measur

oughout the test
hck and prepare

in the test so
dded throughout

s) to remove all
method, using a
hanol and weigh

(Eq. 1)

the mass loss,
STM G 1.

umber of cycles
can be installed

ments recorded

at predetermined jintervals (typically, 20 cycles — in a rinsed only condition). At end-of-fest two sets of
creepback valueswill be recorded (if coated samples are to be evaluated) one set in a rinsgd only condition
and one set| after the scrape and tape process (Reference 1989 SAE Automotive Corrosion and Prevention

4.4 LA\

Conference 228, pages 44 5, see214 )7

As a guideline, scribe creepback measurements of average, maximum, and minimum (total width) will be

recorded.
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6.2.1

By DEFINITION

a. Total Width Creepback—A measurement of the distance between the unaffected paint film areas, in

millimeters, on each side of the scribed line (measured across and perpendicular to the scribe line).
(Loss of adhesion between paint film and substrate).
b. Average—The mean of a set of measurements of Total Width Creepback, at points spaced equidistant
apart centered on the scribed line.
c. Maximum—A measurement of the Total Width Creepback at the point with the most extensive
adhesion loss, discounting the areas at the ends of the scribed line.
d. Minimum—A measurement of the Total Width Creepback at the point with the least extensive
adhesion loss, discounting the areas at the ends of the scribed line.

6.3 Test EquiprLent—Test equipment used shall be documented and include the following inforn

6.3.1

If multiple ca

Cab

binets are used to conduct the test, the following information must be recerded fo

net Manufacturer/Model

Hunpidity

Tem

—TRTTSQ@Tee0 T
)
P

perature
idification Process

p Time Between Stages
NFORMATION:

uency of Salt Solution Changes (recommend weekly or sooner if contaminatior
ern)

nod of Salt Application

leasurement Method

Air Atomized'Fog is chosen, then collection rates must be taken and documente
sure and(record the conductivity (in units of ms) of the salt solution after mixing
unt being used, and as needed to ensure that the conductivity of the solutior
e. A'fteshly prepared test solution will have a conductivity of 10 to 12 ms at 25 °(

ation:

I each cabinet.

is a suspected

.
prior to the last
remains within
+2°C.

Fre
m. Ral
SOLUTION
a. Fred
con
b. Met
c. pHI
d. Ifan
e. Mesg
ama
rangd
If a record

pris in yse _a rpprpqpnmti\/p r‘yr‘lp pmfilp should be submitted with test Qamplp d3

ta. If a recorder

is not in use, written documentation should be provided indicating typical steady-state conditions and the
ramp times between steady-state conditions.

PREPARED BY THE SAE AUTOMOTIVE CORROSION AND PREVENTION COMMITTEE
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