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ABSTRACT

Surface treatments used for the protection and property enhancement of aerospace alloys
are an indispensable technology. The purpose of this proposed research will be to examine the
strengths and weaknesses of new ambient temperature cure glass (ATC Glass) coatings.
Manufactured by Adsil LC, ATC Glass is high-performance silica based coating, and can be
used to protect a variety of surfaces. This project will be centered around aerospace composites,
specifically aluminum. Current corrosion coatings in use such as Hexavalent Chromium
coatings (Alodyne, Immdite) as well as anodizing, all fall short of being ideal protectants. These
coatings are either difficult to apply, are highly toxic, or lack superior corrosion protection
properties. ATC Glass boasts easy application, low toxicity and superior corrosion protection.
Corrosion is a major problem in both the global economy and in the aerospace industry. The
annual U.S. cost of corrosion exceeded $500 billion in 2000 which equates to $1200 per citizen.
Corrosion Is also a major problem in today’s aerospace industry, with even minor corrosion
posing a serious danger. Because of the widespread use of corrosion resistant surface treatments,
and the lacking performance of the available coatings, development of new alternative coating
technologies would have a significant and important impact. Testing of ATC Glass was
conducted by applying the coating to specially prepared aluminum samples which were then
subjected to both controlled and outdoor environments. Based on this testing it was found that
the ATC Glass coating did significantly reduce corrosion on the aluminum sampies in
comparison to uncoated samples. Based on these findings and the ease of application as well as
low toxicity of the coating, ATC Glass is highly recommended as a protective coating for the
prevention of ¢orrosion.-

INTRODUCTION

The understanding and subsequent prevention of corrosion in acrospace and the
production industry in general is a far reaching, very important, and costly issue. Corrosion is a
costly and dangerous problem for both industry and private citizens. Billions of dollars are
wasted every year because of the consequences of corroston, yet with proper preventative
measures much of this loss could nullified. Ambient Temperature Cure Glass (ATC Glass) is a
new and innovative coating technology which presents a possible preventative solution to many
corrosion problems. ATC Glass coating is manufactured by Adsil LC and is a low toxicity, silica
based coating which can be easily applied to a variety of surfaces and acts as a surface barrier
against corrosion. The purpose of this research is the testing and subsequent evaluation of the
protection characteristics of ATC Glass coating in various environments. Hawaii plays host to a
multitude of extreme environments within a short distance of each other making it a perfect
location for this type of research.




AMBIENT TEMPERATURE CURE GLASS COATING

The performance testing of Ambient Temperature Cure Glass coating is the subject of
this report. ATC Glass coating is manufactured by Adsil LC and is available in a number of
different formulations for use on different substrates. Testing for this project was done on a
polished 6061-T6 aluminum substrate and the appropriate ATC Glass formulation, Microguard
AD95 was used. The aluminum samples measured 2 x 2 x 0.125 inches and were micropolished
on one side (Figure 1). Both solid square samples and samples with a hole drilled in the center
of the 2 x 2 inch face were used. The drilled samples would later be coupled to other materials
for the study of study galvanic corroston.

Figure 1-The 6061-T6 square
aluminum samples are shown
below. Both solid samples and
samples with mounting holes
were tested.

Application of the ATC Glass coating was done by two different parties during the
testing. The application process 1s relatively simple, consisting of first degreasing the sample
using acetone or Alumibrite™. The coating is a two part formulation consisting of a catalyst and
base. After mixing, the coating is applied using a hand held atomizing bottle followed by wiping
the excess liquid coating off using a clean sponge or cotton cloth (www.adsil.com). The product
15 then usable within 24 hours and completely cured within approximately 5-7 days. Although a
slightly elevated ambient temperature with constant airflow does speed curing time, heat curing
1s not required. Bonding of the coating with the substrate surface occurs by atom-to-atom
covalent bonding, yielding a highly protective and durable coating. The initial batch, batch one,
of samples was coated locally by Adsil certified Blue Water Marine. The second batch, batch
two, was sent to Adsil for treatment. The first batch was only coated on the polished side of the
sample while the second batch was coated on both sides and edges.

TESTING APPARATUS

Initial plans called for both controlled indoor testing as well as outdoor testing in various
environments. Actual testing during the duration of the two semesters this research was in
progress centered mainly around the controlled laboratory testing; with the outdoor testing taking
place in the near future.

The controlled laboratory testing was carried out in the University of Hawaii's Corrosion
Laboratory. There were two segments in the controlled testing. The first segment consisted of
placing samples from batch one in the Hawaii Corrosion Laboratory’s controlled temperature







