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T hey say nothing is certain other than death 
and taxes. But what about corrosion, that 

pesky chemical reaction afecting nearly all 
metallic materials in our environment? 

“Corrosion is an ever-present problem 
causing huge economic losses running into 
the billions of dollars,” says Dr. Vilupanur 
Ravi, chair of the chemical & materials 
engineering department at Cal Poly Pomona. 
“Consequently, this is a major problem for 
society.” 

Internationally recognized in the corrosion 
and materials engineering community for his 
advancements in corrosion research, Ravi’s 
award-winning work with his students and 
colleagues has helped make Cal Poly Pomona 
one of only a few universities in California 
focused on corrosion research. 

Ravi found a passion for studying the feld 
of corrosion while working on his doctorate in 
metallurgical engineering. He says his interest 
is not only in solving the ravages of corrosion 
but also in helping society batle this naturally 
occurring phenomenon. 

“Corrosion is one of nature’s inexorable 
processes,” explains Ravi. “We can try to stop it, 
but it fnds a way to march on. If we can develop 
new technology and insight, we can help 
combat corrosion,” explains Ravi. 

To achieve this goal, Ravi and his team 

“ Corrosion is an ever-present challenge for 
the Navy and always has our attention,” says 
senior executive Dr. William H. “Bill” Luebke, 
technical director of the Naval Surface  
Warfare Center, Corona Division.

of students and faculty in the College of 
Engineering are researching many diferent 
aspects of corrosion, including the behavior of 
high temperature coatings in molten salts and 
advanced alloys in environments simulating the 
human body for medical implant purposes. 

“In the coatings area, we have made strong 
advances in understanding the process,” 
says Ravi, who served as guest editor for 
the December 2012 issue of JOM, member 
journal of Te Minerals, Metals and Materials 
Society. “Our research is allowing us to apply 
coatings to a broad range of materials, such as 
iron-based alloys or nickel-based alloys, and 
we are customizing these coatings for various 
applications,” says Ravi. 

He explains further that power plants, which 
burn coal or biomass for energy, are one such 
application that can beneft from the College 

of Engineering’s coatings research. “When 
diferent materials burn, they give of various 
gases, which atack the power plant’s metallic 
smoke stacks diferently. Finding options to 
defend against these diferent corrosive atacks 
provides a great beneft to implementing new 
types of fuel sources.” 

Along these lines, NASA has provided Ravi 
with a grant to research the efect of coatings 
to stabilize a metallic component to be used in 
future spacecraf power generators. 

“One of the concerns is that the component 
will be operating at high temperatures in 
space, which can cause the metal to evaporate 
like boiling water,” says Ravi. “Our research is 
helping develop efective coatings, enabling the 
metal to withstand this extreme heat and high 
levels of vacuum.” 

Another hot topic in corrosion research is 
molten salt, which has great potential for solar 
and renewable purposes. Te substance can 
be heated with solar rays and remain molten 
over a large temperature range.  When cooled, 
the stored thermal energy in the molten salt 
can be extracted to generate electricity. As the 
temperature of the salts is increased, corrosion 
of the containment vessel starts becoming an 
issue that will need to be resolved. 

“Molten salt ofers an efcient solution 
to store energy, but it has to be contained in 
something that won’t corrode,” says Ravi. “An 
important part of our current research in this 
area involves trying to understand how diferent 
metals react with molten salt.” 

Any conversation about metals and 
reactions with  salts  should also include the 
U.S. Navy, which ofen sees the corrosive 
maritime environment and abundant 
repository of salt afect its myriad ships, 
submarines and aircraf. 

To mitigate corrosion’s negative efects, 
the Navy is continually interested in materials 

Dr. Vilupanur Ravi examines a metal alloy sample coated by utilizing a high temperature process 
with chemical engineering student Zorineh Megerdichian and mechanical engineering student 
Brian Stoops. 
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