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Presenter
Presentation Notes
Good morning. My name is Bob Audlee, and I’m vice president and COO at Stainless Steel Coatings.  I’m not a ‘presenter’, or a sales guy’.  I basically just keep the plant running.  I’m at Booth #102  if anyone wants to talk to me during the remainder of the show. Please feel free to interrupt as I go along if you have any question or need clarification. I hope that there’ll also be time for some Q&A at the end of the presentation. 

https://aiact.org/
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Who am I?

I’m Bob Audlee, vice president & COO at Stainless 
Steel Coatings, Inc., manufacturer of the STEEL-IT 
line of anti-corrosive coatings. I’m also the key 
customer contact for product technical questions 
and troubleshooting. 

I’m a member of the ACA (American Coatings 
Association); ACS (American Chemical Society); 
ASSE (American Society of Safety Engineers); NESCT 
(New England Society for Coatings Technology); and 
NFPA (National Fire Protection Association).

Presenter
Presentation Notes
I get the calls.  ALL the calls. From all over the world, from people with all kinds of applications. And I hear about rust. A lot. How to stop rust.  How to prevent rust.  I get a lot of calls from worried people.
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Our Facility

Presenter
Presentation Notes
This is our facility in idyllic Lancaster, Mass.  We’ve recently received citations from both the State Senate and House of Representatives for our reductions in the use of toxic materials, and were named one of eleven “Champions of TURA” on the 25th Anniversary of Massachusetts’ “Toxic Use Reduction Act”.  Our property is maintained as a National Wildlife Federation “Certified Wildlife Habitat”.  
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Who is Stainless Steel Coatings?

We’re the people who make STEEL-IT ® brand coatings.  Come 
visit us at booth #102!

STEEL-IT brand coatings, which are applied just like paint, are 
heavily loaded with custom-engineered 316L stainless steel 
microflake for superior protection against corrosion, 
abrasion, and harsh chemicals. Although the individual flakes 
are indiscernible to the naked eye, under a microscope, 
STEEL-IT coatings show a neat horizontal layered alignment 
of tightly overlapping, pure 316L flakes that form a metallic 
barrier film near the coating’s surface. This makes the film 
nearly impervious to corrosion and corrosive elements.

Presenter
Presentation Notes
Custom engineered. Very flat, very peculiar size requirements.  As you might imagine, the stuff has some very interesting properties. But we’ll save that discussion for later.



®

Today’s Presentation

• Ancient structures that survived
• Design, Implementation, Maintenance
• Steel in architecture
• It’s all about the rust
• Typical rust solutions and strategies
• STEEL-IT ®

Presenter
Presentation Notes
The bane of rust. Steel is everywhere. So is rust. It’s a constant battle.  Was anyone here in the Navy?  
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Knap of Howar (3700 BCE)
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Great Pyramid of Giza, (2650 BCE)
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Todaji (Great Eastern Temple, 750 AD)
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Ditherington Flax Mill (1796 AD)
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Flatiron Building (1902 AD)
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John Hancock Tower (1976 AD)
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Steel in Building and Architecture

• Strong, low cost, in common use
• Basically iron with carbon for strength
• Widely available in a variety of structural and 

architectural shapes
• Easily welded, bolted, or riveted
• Corrodes (rusts) and weakens into hydrated iron 

oxide {  Fe(OH)3, FeO(OH), or even Fe2O3.H2O  }
• Stains other surfaces
• Rust is ugly and destructive.

Presenter
Presentation Notes
Steel is virtually everywhere in architecture.  Despite ‘the rust issue’, it has little competition.
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Steel loves to rust. 

Presenter
Presentation Notes
Rust, the bane of steel. Steel is everywhere. So is rust. It’s a constant battle.  The natural condition of steel, in the environmental conditions of our planet, is to gradually turn to rust.  Rust has a GREATER VOLUME THAN IRON, whether its in the form of Fe(OH)3, {ferrihydrite}, FeO(OH) {iron oxide hydroxide}, or even Fe2O3.H2O {hydrated ferrohydride}.
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Why steel rusts

Presenter
Presentation Notes
Except for the driest deserts, (where there isn’t enough moisture), and the most intimidating of ocean depths (where there isn’t enough oxygen),  chemistry requires that steel rust.
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Conventional Solutions to “the rust problem”

• Regular, ongoing maintenance/touch-up programs

• Stainless Steel

• Hot Dip Galvanizing

• Powder Coatings
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Continuous Painting

Outside of naval vessels, the Golden Gate Bridge 
in San Francisco is probably the best known 
“continuous paint job.” Despite stories to the 
contrary, the bridge is not painted 
“end to end” each year.

Painting has continued since the steel contractor 
completed his work in 1937. Ongoing inspections 
identify advancing corrosion,  and thus determine 
where to focus remediation efforts.
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Golden Gate: Continuous Painting

Constant inspection, appropriate repair, recoating
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Naval Battles with Rust

“If it moves, salute it; if it doesn’t, paint it”

Presenter
Presentation Notes
Many Navy vets, around the world, have less-than-fond memories of chipping, grinding, sanding, and repainting. This is not an activity most building owners want to engage in.
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Rust is Expensive

• The Pentagon estimates that Rust costs the US Military 
between $20 and $25 billion dollars a year.

• It is generally accepted that rust and corrosion cost the 
United States about $300 billion per year.

• If ignored, rust inevitably leads to structural failure.
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Stainless Steel

Making Stainless Steel

Presenter
Presentation Notes
One solution is to formulate a peculiar steel alloy, one that does not rust. The corrosion resistance of iron-chromium alloys was first recognized in1821 by French metallurgist Pierre Berthier, who noted their resistance against attack by some acids and suggested their use in cutlery. Metallurgists of the 19th century were unable to produce the combination of low carbon and high chromium found in most modern stainless steels, and the high-chromium alloys they could produce were too brittle to be practical. It wasn’t until 1912 that engineers in Germany, England, and the US developed commercial stainless steels. 
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Stainless Steel

• Must choose anti-corrosive grade “304” (18/8) series is 
common, 316  (containing molybdenum in addition to 
chromium) is more temperature and corrosion resistant, 
but more expensive.

• 316L is lower carbon than 316 for better weldability. 

• Rust-resistant qualities are mainly provided by chromium. 
Chromium reacts with atmospheric oxygen forming a thin, 
invisible protective film of chromium oxide (Cr2O3) only a 
few atomic layers thick (about 130 angstroms). This film is 
passive, tenacious, and self-renewing.

“Formulate steels that resist rust”

Presenter
Presentation Notes
Not all stainless steels are “stainless”, “corrosion resistant”, or “rust free”, even if called “stainless”, “rostfrei“, or “inox“.



®

Stainless Steel

• Welded joints and seams are expensive, and will show a 
color change from heat

• Welded seams may need grinding and polishing

• “Touch up” (repair texturizing) by mechanical means, 
usually leads to an aesthetically poor result such as color 
and texture mismatch

• Expensive:  3-15X the cost of steel, including added 
material and fabrication costs associated with stainless 
steel.

“Formulate steels that resist rust”



®

How Stainless Steel Works
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Stainless Steel Properties 

• Stainless steels can be divided into categories based on 
their crystalline structure:
 martensitic stainless steels
 ferritic stainless steels
 austenitic stainless steels
 duplex (ferritic-austenitic) stainless steels
 precipitation-hardening stainless steels

• About half the stainless steel used in the world
is type 304. General-purpose. Lower cost. Can 
corrode.

• 316L is used in marine applications, stainless steel watch 
cases, pressure reactor vessels, body jewelry, and medical 
implants.  It has the advantages of being corrosion, salt, 
and pit-resistant.

There are over 150 varieties of stainless steel, each 
designed to exhibit specific, unique properties.
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Notable Stainless Steel Architectural Structures

• Gateway Arch by Eero Saarinen in St. Louis is type 304

• Top floor of William Van Alen’s Chrysler building is early 
German“Nirosta” (type 302)

• Caesar Pelli’s Petronas Twin Tower in Malaysia is type 316

• Jin Mao Building in Shanghai, by Skidmore, Owings and 
Merrill is type 316

Presenter
Presentation Notes
Note that 316L is also pit resistant, has a high corrosion resistance, and slow degradation under nuclear radiation.
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Gateway Arch (1963)

“A Celebration of Optimism and Expansionism”

Presenter
Presentation Notes
302 SS exterior walls, carbon steel interior walls, concrete fill
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Gateway Arch

Presenter
Presentation Notes
Its rusting.   
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Chrysler Building (1928)

“A Deco Expression of Faith in Industry”



®

Chrysler Building
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Petronas Twin Tower (1991)

“Inspired by Islamic Art”

Presenter
Presentation Notes
Petronas is the Malaysian National Oil Company.
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Jin Mao Tower (1999)

A “Stainless Steel Pagoda”

Presenter
Presentation Notes
Also called the Golden Prosperity Building. The Jinmao building was designed by the US architectural firm Skidmore, Owings & Merrill.
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Hot Dip Galvanizing

“Encase it with sacrificial, protective zinc”
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Hot Dip Galvanizing

• Popular on ornamental work and castings in 
early 1900’s

• 4-5 mil thickness required for structural 
steel applications

• Ordinarily used in utilitarian situations 
(fencing, stadium bleachers, etc.) 

• Zinc corrodes 30X slower than steel
• Generally won’t lose more than 0.3 mil of 

thickness per year under city/industrial 
conditions
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Hot Dip Galvanizing

• “Time to first maintenance” is the point at 
which 5% of the surface is rusted

• “Service life” is life to complete corrosion 
plus 25% to allow for “acceptable” 
substrate corrosion

• “Time to first perforation” is another metric
• Welding can seriously injure or kill 

unprotected welders
• No good touch up solution (“cold galvanize” 

sprays are insufficient)
• Cut edges, holes, joints and seams are likely 

to rust
• “Spangles” may be visually intriguing, but 

seriously reduce protection.
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Hot Dip Galvanizing

“Encase it with sacrificial, protective zinc”
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Hot Dip Galvanizing

“Encase it with sacrificial, protective zinc”



®

San Diego Central Library 2013

“A hip, ultramodern aesthetic”

Presenter
Presentation Notes
Note that this thing was fabricated, then dipped in enormous vats, at two different plants, to ensure that the HDG job was thorough
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Harley Davidson Museum (2008)

“An honest representation of the elements of Harley Davidson engineering.”
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The Love Shack, B-52’s (1989)

“Tin… Roof.... RUSTED!”

Presenter
Presentation Notes
When I look at galvanized steel, no matter how pretty it is, this is what I see. Despite the dilapidated look, this roof is probably not even at half its advertised “service life”.
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Powder Coating

“Encapsulate it in molten plastic”

Presenter
Presentation Notes
Ordinarily applied in a single coat, but some systems are using powder-coat primers and/or clearcoats.
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Powder Coating

WHAT IT IS - HOW IT’S APPLIED

• 3-6 mils of a “functional” (not “decorative”) powder 
coating.

• “powder” consists of plastic particles (epoxy, 
polyurethane, or polyester resin)

• “Decorative” powder coatings offer little to no 
protection.

• Some systems use 3 coats- primer, topcoat, and 
clearcoat.

• Applied electrostatically, then baked

Presenter
Presentation Notes
Ordinarily applied in a single coat, but some systems are using powder-coat primers and/or clearcoats.
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Powder Coating

ADVANTAGES

• Wide variety of color and texture options
• Electrostatic application minimizes 

overspray and wasted material
• Biggest advantage is theoretical.

Presenter
Presentation Notes
Ordinarily applied in a single coat, but some systems are using powder-coat primers and/or clearcoats.  Completely encapsulating an object in molten plastic seems like an ideal solution, but….
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Powder Coating

LIMITATIONS

• Barrier coating only
• Can be porous on a microscopic scale
• Difficult to touch-up
• Requirement for baking necessitates high-temperature 

masking materials which are both expensive and difficult to 
work with

• Requirement for baking means there can be no surface fillers 
such as lead or “Bondo.”

• Requirement for baking means part size is limited by oven size.
• Depending on the application, it can easily chip, opening a 

pathway for corrosive elements.   This can almost 
undetectably compromise the integrity of the entire piece

• Impossible/difficult to apply in the field.

Presenter
Presentation Notes
Everyone has that one powder-coated steel file cabinet in their office, with just a bit of bubbling and rust staining on the bottom, from mild abrasion and carpet/floor cleaning.
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Powder Coating

“Encapsulate it in molten plastic”

Presenter
Presentation Notes
Ordinarily applied in a single coat, but some systems are using powder-coat primers and/or clearcoats.
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Powder Coating

“Encapsulate it in molten plastic”

Presenter
Presentation Notes
Powder coated spiral staircase about to be baked.  This is a very large piece.
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Powder Coating

Presenter
Presentation Notes
Ordinarily applied in a single coat, but some systems are using powder-coat primers and/or clearcoats.
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Gherkin Building, London, 2001 (aluminum substrate)

Gherkin Building, London, 2001 (aluminum substrate)

Presenter
Presentation Notes
Gherkin Building in London. Designed by Norman Foster. Note that this is powder coating on ALUMINUM
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Powder Coating

Presenter
Presentation Notes
Failed handrail base. Note the severe delamination of the steel.  Rust takes up more space than iron.  It WILL find a place to expand into.
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Powder Coating

Presenter
Presentation Notes
Powder coating on steel.  In this case, it looks as though the coating failed at a welding boundary
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What is STEEL-IT?

• STEEL-IT® is a high performance industrial coating 
chemically engineered to provide remarkable 
advantages

• The STEEL-IT brand has been used for over 40 years 
to provide superior corrosion protection on ferrous 
metals in some of the world’s most challenging 
environments

Presenter
Presentation Notes
STEEL-IT coatings are paint. They come in gallons, quarts, 5-gallon containers and are applied by spray, brush and roller. STEEL-IT comes in various formulations including a polyurethane, different epoxies, and high temperature versions.  But, as we like to say, STEEL-IT is also better than paint. The coating distinguishes itself by incorporating a custom-engineered 316L stainless steel flake. And we use a lot of it in every gallon. So that when you spray STEEL-IT onto carbon steel, iron, or other ferrous metals, it’s like spraying on a layer of high-grade stainless steel.
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What is STEEL-IT?

• STEEL-IT looks like regular paint
 It’s packaged in 5-gallon pails, 1-gallon and 

quart cans, and aerosols.
 It’s applied using conventional spray 

equipment. We provide detailed surface 
preparation and application instructions

• STEEL-IT is not at all like regular paint
 STEEL-IT brand coatings are packed full of 

custom-engineered, 316L stainless steel 
flake.  STEEL-IT products are prepared to 
spray by power agitating the coating, not by 
diluting with thinner
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What Makes STEEL-IT Special

Presenter
Presentation Notes
Note the sheer concentration of steel flakes.  Note how tightly packed they are, and how they tend to lay flat and horizontal, forming a tight, overlapping  barrier, like wet leaves on a forest floor.  Other companies may put steel powder, or commercially available steel flake in their coatings, but NO ONE else can do THIS.  Moisture must take a torturous path to get past the steel to the substrate.
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How is STEEL-IT applied?

STEEL-IT is applied like ordinary industrial coatings

Presenter
Presentation Notes
STEEL-IT coatings apply like paint. They come in gallons, quarts, 5-gallon containers and are applied by spray, brush and roller. STEEL-IT comes in various formulations including a polyurethane, different epoxies, and high temperature versions.  But STEEL-IT is different from paint. The coating distinguishes itself by incorporating a custom-engineered 316L stainless steel flake. And we use a lot of it in every gallon. So that when you spray STEEL-IT onto carbon steel, iron, or other ferrous metals, it’s like spraying on a layer of high-grade stainless steel.
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What Makes STEEL-IT Special

STEEL-IT Topcoat

STEEL-IT Precoat

Proper Surface Preparation and Application

Presenter
Presentation Notes
Note the sheer concentration of steel flakes.  The precoat, in addition to containing a LOT of stainless steel, contains a number of anticorrosive materials.  The shapes of these materials are carefully chosen to layer carefully with the steel flakes.
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What Makes STEEL-IT Special

• Heavily loaded with 316L stainless steel flake

• Custom-engineered, precision microscopic flakes of highly 
corrosion-resistant 316L stainless steel.

• Easy touch-up

• Anticorrosive precoat and tenacious, resilient topcoat

• Applied using conventional spray equipment

• Typical surface prep requires grit blasting to a 1.5-2.0 mil sharp, 
angular cut profile (adhesion is primarily mechanical)

• Precoat is 3 mils dry, each topcoat is 3 mils dry.
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A Winner for Architects

• During the 2000s, 
architects and 
engineering firms 
began specifying STEEL-
IT for use on structural 
steel. 

• Steven Holl Architects 
was chosen to design 
the Bloch Building 
extension to the 
Nelson-Atkins Museum 
in Kansas City, and
selected STEEL-IT for 
use on interior steel 
beams and steel doors.

Bloch Building at the Nelson-Atkins Museum

Presenter
Presentation Notes
In recent years, architects and builders have taken an interest in STEEL-IT. A major California winery coated over 1 million pounds of structural steel to construct a fermentation field. The architectural school at the University of Kansas selected us for two installations to coat doorways, window mullions, stairways, and platforms. And a leading New York City architectural firm chose STEEL-IT for various features of the extension to the Nelson-Atkins museum in Kansas City.
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A Winner for Architects

Bloch Building at the Nelson-Atkins Museum
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A Winner for Architects

“STEEL-IT has a nice quality to it and still expresses the steel. It has a 
look that bridges between raw steel and galvanized. We love the 
product because it gives you the flexibility to put the building 
together, weld, and then go back through and paint everything. 
That gives you a homogenous finish throughout and, importantly, 
avoids having to weld galvanized steel. As we all know, once you 
weld galvanized, you have to touch up with cold galvanizing – that’s 
a terrible look!” 

-Dan Rockhill, Professor of Architecture
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A Winner for Architects

Center for Design Research
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A Winner for Architects

Center for Design Research



®

A Winner for Architects

Center for Design Research
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A Winner for Architects

Center for Design Research
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A Winner for Architects

“Our decision to use STEEL-IT came after a long period of 
consideration and experimentation with many steel treatments and 
products such as galvanization, powder coating, marine coatings, 
wax treatments, oil finishes, Permalac, Smart Coat, Rust-Oleum, and 
Sherwin Williams’ Diamond Clad. 
With the exception of the STEEL-IT Epoxy System, none of these 
products were able to offer the combination of reliable 
interior/exterior protection, flexibility, ease of application, high 
solids (required for LEED),and a steel-like finish.”

–Giannina Zapattini Project Manager, Studio 804 Center for Design 
Research Project  
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A Winner for Architects

EcoHawks Research Facility
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A Winner for Architects

EcoHawks Research Facility

Presenter
Presentation Notes
Hard-pressed for time. No drawings showing bolthole locations were available.  They had to figure it out onsite.  No worries.  The architect knew the parts could be welded, drilled, and touched-up in the field.  The STEEL-IT repair blends right in, with no sign of a patch.
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A Winner for Architects

EcoHawks Research Facility
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A Winner for Architects

Daeyang gallery and house (Seoul, South Korea) 

Presenter
Presentation Notes
Steel it was also used by Steven Holl at the Daeyang gallery and house (Seoul, South Korea).
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