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INTRODUCTION

The use of copper (Cu) clad stainless steel (S&jdhnitectural applications has raised
concerns over the corrosion resistance of the $3 ta the environmental conditions to
which it would see in service. Of particular comces the corrosion resistance of the
clad material when used in coastal applicationsrevhegh chloride content in the air
could be present.

Testing of chloride corrosion resistance of materan be performed using a number of
tests. The standard test in building codes, howévéhe continuous salt spray test as
defined by the ASTM B117 standard. In this tegsgcsmens are contained in a test
chamber at 100F and are subjected to a mist of a 5% NaCl solutom specified

period of time. The specimens remain wet fromntig for the duration of the test. The
ASTM B117 standard was developed as a test to me#sei relative effectiveness of
coatings to protect the substrate to which theiegas adhered from corrosion. No
correlation has been found to relate the exposorein ASTM B117 to the expected
service life of the material being tested; howevelative chloride corrosion resistance
between materials is often evaluated with the BT

EXPERIMENT

The ASTM B117 salt spray test was conducted irEihgineered Materials Solutions,
Inc. (EMSI) corrosion laboratory ASTM B117 saltaprchamber. Figure 1 is a picture
of the EMSI salt spray apparatus, which includesftly chamber, a salt solution
reservoir, a compressed air supply, an atomizirzzleo specimen supports, chamber
heating system, and controls.

Figure 1: ASTM B117 salt spray apparatus at Eregiee Materials Solutions, Inc.
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The salt solution used in the test consisted sy mass of Reagent Grade NaCl
dissolved in 95 parts of Grade Il deionized wat@rior to initiating the test the collection
rate, and the salt concentration and pH of theect#d solution were measured and
conformed to the requirements set by the ASTM Bdtaridard: 1.0-2.0 mL of solution
per hr in an 80cfhorizontal collection area (based on an averagefd6 hr), 5 1

mass %, 6.5-7.2 pH, respectively. The temperattilee chamber was monitored on a
daily basis and was found to maintain the rangeipé by the ASTM B117 standard,
95 +2 -3°F.

The material tested was a copper clad stainless (§epperPlus) composite material
with the following characteristics:

Material system: C11000 / S43000/ C11000 (UN&yalesignations)
Layer volume ratio: 10/80/ 10

Total composite thickness: 0.0216”

Temper: Annealed

Four specimens of CopperPlus were sheared intoX2300” coupons. The edges of all
of the specimens were prepared for testing by grqtb expose the SS on the edge then
each of the specimens was thoroughly degreased asé&tone followed by methanol.
The edges of the specimens were not masked siacdftct of the salt spray on the
edges was of primary interest.

The test specimens were supported in the test atransing Plexiglas racks that fix the
specimens at an angle of°3@om vertical. Figure 2 depicts the method ofsuing the
specimens in the chamber while the test is condudiote: the photograph in Figure 2
is not of the test specimens from the salt sprsiydethis report, in which no photograph
of the specimens in the chamber was taken.
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Figure 2: Various specimens as loaded into thespahy chamber, depicting the method
of supporting the specimens in the chamber dugstrg.

The test was initiated and the specimens were exjimsthe ASTM B117 test conditions
for a period of 1000 hr. The test was stopped weekly basis to examine the progress
of the samples. During the intermittent examinagjdhe chamber was opened for a

period of 2-5 minutes, then the chamber was sealddhe test apparatus was restarted.

Upon completion of the 1000 hr salt spray testsipecimens were removed from the
chamber and gently washed with clean running wategmove any salt deposits.
Following cleaning, the specimens were photograpbegthow the extent of corrosion
that had occurred during the 1000 hr exposure geridgure 3 is a photograph of the
CopperPlus specimens after 1000 hr of ASTM B117sgahy testing.
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Figure 3: Photograph of CopperPlus specimens a@i@d hr of ASTM B117 salt spray
exposure.

The extent of the surface corrosion of the copagers was also examined by optical
microscopy of a cross sectioned sample after 10@® ASTM B117 salt spray testing.
Figure 4 shows the optical micrograph.

Figure 4: Cross-sectional micrograph of CopperRfter 1000 hr of ASTM B117 salt
spray exposure (200X).
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RESULTS

Examination of the CopperPlus specimens in Figua#e3 1000 hr of exposure to
ASTM B117 salt spray testing showed no signs ofrustl bleed from the S43000 layer.
The copper surface in the clad material developeatiaa, as would monolithic C11000.

Figure 4 shows that while surface corrosion ofdbeper layer did occur, it only
penetrated to a depth of 10-15% of the total lalyiekness.

CONCLUSION

Copper clad stainless steel (CopperPlus) subjeot&600 hr of ASTM B117 salt spray
testing showed excellent results for chloride csion resistance since there was no red

rust bleed from the stainless steel layer and tipper surface developed a patina with
the same characteristic as monolithic copper would.
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