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3.1

3.2

3.3

3.4

3.5

4.1

4.2

Definitions

Cosmetic corrosion—Corrosion that occurs as a result of the breakdown or damage to a coating system.
Typically, this type of corrosion does not impact function but does compromise appearance.

General corrosion—Corrosion of a component that is typically bare (no organic coating). Corrosive attack is
uniform in nature and distributed over “large” areas.

Scribe creepback—Coating creepback resulting from corrosion and undercutting from the scribe line.

scribe is a controlled simulated damage site designed to represent a scratch or chip.

Corrosion g
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Test contro
correlated.
reproducibili

Equipment

Test Cabing
(Reference

50
obtg
reqy
b. 60 °
509

a.

Air circulatio
dry-off portig

Air circulatio]
Salt Solutio
0.5% N3
0.1% Cs
0.075%

NOTE 1—E

Cald-rallad-ctepnl camplaecticad-tao-cantral-and-carralatacarracian 1

aHbana

A

naad ita cantral and ok
ToOpPoTTS CUOUTOTONMC O St TSPt S OSTUto—C oMo anU COTTC ot~ C OO STOTT IOty

hta.

s—Components (i.e., test panels, coupons, parts, etc.) which have beenypreviou
hey can be used to control the test conduct and compare the test results (also as
ly and repeatability).

and Test Materials

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

C + 2 °C and 100% Humidity (water fog/condensing)—Water fog/condensing
ined by using atomized water, steam (vapor)-generator, etc. The test samples
ired to be visibly moist/wet.

relative humidity condition.

n must be sufficient to prevent tetperature stratification and allow drying of test
n of the test cycle.

h can be obtained through'the use of a fan or forced air.

n—The salt solutioh is'a complex mixture involving 3 salts on a weight percent bg
Cl

Cl,

NaHCOQ3

ther\the CaCl, or NaHCO5; material must be dissolved separately in DI water (Re

1

sts by means of

5ly tested and/or
Sist in evaluating

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

humidity can be
Aand controls are

C + 2 °C and 50% Relative Humidity +5%. Additional equipment will be required to maintain the

parts during the

sis as follows:

erence ASTM D

93-Type 1V) and then added to the solution of other materials. I all solid materi

hls are added at

the same time in a “dry” state, an insoluble precipitate may result. If a slight precipitate still forms
and a spray application is used to apply the solution, it will be necessary to remove the precipitate to
avoid clogging of nozzles (i.e., filter or siphon solution). Do not attempt to dissolve the precipitate by
adding acid.

NOTE 2—Measure and record pH of the salt solution prior to the start of test and on a weekly basis thereafter
(Reference ASTM E 70-90). Do not attempt to adjust the pH with any form of buffers.
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51

5.2

Test specimens are to be immersed in the salt solution for a 15-min interval each test cycle. Other methods of
applying the salt, such as hand spraying or direct application by a mist within the test chamber may be
adequate but this variable has not been analyzed with respect to correlation, repeatability, or reproducibility
impact. A spray that completely wets the part with solution for the 15 min (continuously) should be adequate.
However, avoid a high intensity (pressure) spray (with respect to impact on the test specimen). If a spray or
mist application of the salt solution is used instead of an immersion application, results must be demonstrated
to be equivalent to immersion or they are only valid for relative A:B comparisons. Further research regarding
spray versus immersion salt application techniques are underway. Results will be used to update this
procedure as they become available.

It is recommended that the test solution be changed weekly and that agitation/stirring of the solution be done

alt cal

prior to the s
Test Proced

Test Cycle
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-The test cycle is outlined in Figure 1 (5 day/week — manual operation)‘and Figurd

Application Stage—15 min duration conducted at ambient ¢canditions
Stage—60 °C and 50% RH, 17 h and 45 min in duration

j in a dry stage soak for the weekends (typically~it would be desired to run o
omplete the test sooner). An exception to this rule would be if comparisons to o
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for each test set-up.

C corrosion evaluations of coatings susceptible to damage, test samples will be
eference ASTM' D 1654). Scribe length should be a minimum of 2 in. S
ts are to-betaken at predetermined intervals depending on the level of corr
ibe orientation, on the specimen, must be specified and documented (for t
t is recommended that panels be oriented 15 degrees from the vertical such th
pther'and that the scribe line be made in a diagonal across the panel face).
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Test Duration—Typically, SAE J2334 is conducted for a minimum of 60 cycles when evaluating coated
products. Longer durations may be required to observe performance differences in the heavier weight metallic
precoats. Different test durations may be appropriate based on other materials, corrosion mechanisms of
interest, or past history.
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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.

a. Caorrosion coupons consist of 25.4 mm wide = 50.8 mm long pieces of bare AISI 1006-1010 steel. The
coupons serve to monitor the average general bare steel corrosion produced by the test environment.

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

c. 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.

d. The coupons shall be secured to an aluminum or nonmetallic coupon rack. The coupons shall be
electrically isolated from the rack by using fasteners and washers made from a non-black plastic
material, preferably nylon.

e. Allopa—rinrtmsm-5—+m 7 a 5 . - oupons shall be
seclred at a maximum 15 degrees from vertical and must not contact each other,

f.  The|coupon rack shall be placed in the general vicinity of the samples being-tested, such that the
coupons receive the same environmental exposure.

g. Coupons shall be removed and analyzed after a predetermined number of eycles throughout the test
to monitor corrosion. To analyze coupons, remove 1 coupon from each.end,of the rack and prepare for
weighing and mass loss determination. Insure enough coupons are @€xposed in the tgst so monitoring
freqliency can be accomplished. Additional unexposed coupons can be added throughout the test to
obtdin interval data in addition to cumulative data.

h. Befgre weighing, clean the coupons using a mild “sand blast’ (preferably glass beads) to remove all
corrpsion by-products from the coupon surface. An altefnative/equivalent cleaning method, using a
chemical process, is described in ASTM G1. Once clean; wipe the coupons with methanol and weigh
to determine the coupon mass loss using Equation 1:

Mass Loss = (Initial Mass) — (End*of-Exposure Mass) (Eqg. 1)

6. Data Reporting

6.1 Coupons—{[Coupon mass loss values are to beyrecorded after each set of a predetermined number of cycles
(typically, every 20 cycles). This will be a cumulative value. Additional unexposed coupons can be installed and
removed after the next set of cycles to obtain interval coupon data if desired.

6.2 Test Samples—The test samples will have scribe creepback values or corrosion rate measur¢ments recorded
at predeterrpined intervals (typically, 20 cycles — in a rinsed only condition). At end-of-lest two sets of
creepback vjalues will be recgrded (if coated samples are to be evaluated) one set in a rinsgd only condition
and one sef] after the scrape .and tape process (Reference 1989 SAE Automotive Corrosior] and Prevention
Conference P228, pages)144-5, see 2.1.4 (4)).

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

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.

apart centered on the scribed line.

adhesion loss, discounting the areas at the ends of the scribed line.

loss

, discounting the areas at the ends of the scribed line.

Average—The mean of a set of measurements of Total Width Creepback, at points spaced equidistant
Maximum—A measurement of the Total Width Creepback at the point with the most extensive

Minimum—A measurement of the Total Width Creepback at the point with the least extensive adhesion
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6.3 Test Equipment—Test equipment used shall be documented and include the following information:

If multiple cabinets are used to conduct the test, the following information must be recorded for each cabinet.

Cabinet Manufacturer/Model
Humidity

Temperature

Humidification Process
De-humidification Process
Heating Process

Cooling Process

Air

TRT T S@Tooo0 o

3
Py
Q

6.3.1 SOLUTION

a. Freq
con

b. Met
c. pHI
If a record
written do
between s

PREP

p Time Between Stages

NFORMATION:

ern)
nod of Salt Application
leasurement Method

teady-state conditions.

uency of Salt Solution Changes (recommend weekly atrsooner if contamination is a suspected

er is in use, cycle profiles should be submitted’ with test sample data. If a recordler is not in use,
cumentation should be provided indicating“typical steady-state conditions and|the ramp times

ARED BY THE SAE AUTOMOTIVE CORROSION AND PREVENTION COMMITTEE
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