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This report is based on a review of selected literature items, discussions with marine
technologists, and information derived from Battelle's own research programs in

the marine corrosion field. The majority of the data were obtained from actual ocean
exposures since they provide the most reliable information, but data from exposures in I
agueous 3.5 percent NaCljand in simulated seawater are included where the former data

are limited. Similarly, the focus of this report is on actual exposure data, but
results of electrochemical studies are presented selectively where they aid in the
understanding or interpretation of the phenomena.

This report is organized according to alloy type (i.e., carbon and Tow-alloy steels,

stainless steels, etc.), exposure phase (atmosphere, splash and tide, submerged, and I

mud), failure mode, and parametric effects. Because of the extensive nature of the

subject, information on coatings for marine applications, materials for desalination, and
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strontium chromate-epoxy polyamide primer silicone primer, followed by application of an
appropriate organie top coat to a total thickness of 2 mils offered protection for aluminum
fasteners.(23) No evidence of corrosion was found after 504 hours salt spray exposure.

Other applications include graphite/aluminum metal matrix composites (Gr/Al MMC)
which are potential structural materials for serospace needs. The materials eombine low
weight with increased strengih and modulus. Agnin, gulvanie corrosion Bs & resull of the
potential difference between the graphite fibers and the aluminum matrix is a reason for
concern. Different types of composites are Gr/Ep skin-gluminum honeycomb undwiv:m':“-ﬁ]'
graphite fiber/epoxy core with aluminum skin,{25:27) and composites where graphite [ibers are
embedded in an sluminum matrix.(26:28) vassilaros(28) showed extensive corrosion of Gr/Al
test panels after 6§ and 12 week exposure to marine envirenments, which was attributed o
galvanic corrosion of the core after penetration of aluminum surface foils. Also, extensive
edge corrosion was observed., Figure 2-6 shows a schematie illustration of the different types
of corroslon attack observed. It was concluded that appropriate surfece trestment of surface
foils was needed [or the Cr/Al composite 1o be resistant 1o marine environments. Subsegquent
work by Aylor, ot ali28) indicated that sulfuric mcid snodizing of the surface foil provided
pdequale corrosion protection whereas electroless nickel plating did not.
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FIGURE 2-6. SCHEMATIC ILLUSTRATION OF TYPES OF CORROSION
ATTACK OBSERVED IN GRAPHITE/ALUMINUM
METAL MATRIX COMPOSITES(26)


























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































