IT-025 Care and Maintenance of Stainless Steel Hardware

EXTRALUM

Technical Bulletin.

Maintenance of stainless steel hardware.

Extralum has endeavored to ensure that the information

presented is tfechnically correct. However, what is described in

], this document is provided for general information only.
f Stainless steel is a generic term that describes more than 60
O, different iron-based alloys that confain a minimum of
2 approximately 10% chromium. The addition of chromium is

what makes stainless steel resistant to corrosion.

Stainless steels are corrosion resistant alloys because chromium combines with oxygen to form an invisible
layer of chromium oxide (passive layer) that is self-protective and corrosion resistant. If the surface is
damaged, the chromium oxide layer is reformed in a matter of minutes and repairs itself.

For outdoor use, stainless steel offers durability and resistance to the action of atmospheric agents. With
proper care, maintenance and location, stainless steel is an excellent choice.

Many stainless steel features make it a powerful material to choose from. However, it is often overlooked
because it is considered to have a higher initial cost. The redlity is that, regarding the total life of a

product, stainless steel is the best option in price.

Ambiental.

Stainless steel is 100% recyclable. In fact, more than 60% of new stainless steel comes from recast old
scrap. Stainless steel is also good for the environment because it does not need an additional finish to

acquire corrosion resistance and neither do you need harsh cleaning products to keep it clean.

Principal Groups.

Austenitic: Alloy iron, chromium, nickel, carbon <0.1% (includes type 1.4301 / 304, commonly known as
18/8; 18/10), amagnetic under supply conditions, used worldwide in more than 65% of cases.

Ferritic: Alloy iron, chromium, carbon <0.1%, magnetic

Martensitic: Alloy iron, chromium, carbon> 0.1%, magnetic and curable

Duplex: Alloy iron, chromium, nickel, austenoferritic, magnetic structure.
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Principal Properties.
Corrosion resistance, aesthetic beauty, heat resistance, easy maintenance, recyclable, biologically
neutral (it does not damage the environment or generate dangerous emissions), easy to manufacture,

and extremely hygienic, making it the preferred material for applications in the food industry.

The self-repair mechanism of Stainless Steel.

Stainless steel has a unique feature: it self-repairs. Due to the stainless steel alloy elements, a thin,
fransparent "passive layer" is formed on the surface. Even when the surface of the stainless steel is
scratched or otherwise damaged, this passive layer, which only has a few atoms of thickness, is instantly
formed again with the presence of oxygen from air or water.

This would explain why stainless steel does not require any type of coating or other corrosion protection
to maintain that shiny appearance even after decades of use provided certain cleaning conditions be

maintained.
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Figure 1. Mechanism of self-regeneration of the passive layer.

Stainless steel accessories for facades.

Extralum markets stainless steel fittings from the 304 austenitic family with a minimum chromium content
of 18%, nickel 10% and a maximum carbon content of 0.08%. Chromium gives the basic corrosion
resistance of stainless steel, nickel provides ductility, the ability to deform material (make it malleable)
and corrosion resistance.

Austenitic stainless steels have these elements so they are suitable for outdoor applications for a long
fime. They do not require any additional surface protection to improve their appearance and durability.
This material offers excellent resistance to corrosion. However, both this material and other types of

stainless steels may exhibit corrosion under certain environmental or contact conditions.
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A stainless steel, fogether with a good design and execution of the installation as well as a correct
maintenance program, will ensure long life, low maintenance and a beautiful surface and resistant to
corrosion.

Regular maintenance and cleaning activities are required to keep stainless steel surfaces in good
condifion, without compromising both aesthetic appearance and corrosion resistance. In this sense,
stainless steels are no different from other building materials such as glass, plastic, carbon steel or
aluminum, requiring maintenance activities throughout their life.

The purpose of these recommendations is to advise installers, owners, builders and facility managers on
how to perform an effective and economical cleaning that allows them to take full advantage of the
advantages of the anticorrosive properties of stainless steel.

When used outdoors, stainless steel has a betfter performance in places where rainwater can rinse
regularly. Rainwater will flush out air pollution deposits, accumulated environmental pollutants and salts
or mineral deposits.

Manual cleaning of stainless steel should be done with a suitable non-abrasive cloth and clean warm
water with or without a mild detergent. If more aggressive cleaning is necessary, the type of contaminant
must be determined and a suitable cleaning product must be chosen that is safe for stainless steel. Never
use cleaning agents containing chlorine on stainless steel. Neither brushes or shavings made of carbon

steel should not be used because the iron particles contaminate the surface of the stainless steel.

Installation

b 1 To avoid contamination of the passive surface with carbon steel particles, all fools

used in stainless steel hardware installation must be dedicated "exclusively to

5 stainless steel".

Stainless steel can be bonded to other materials by common bonding techniques such as welding,
mechanical connections and adhesive joints. The choice of the appropriate method depends on the

application, the required strength, the working medium and the finish of the stainless steel.

If mechanical joints (with screws, bolts, washers or rivets) are used with other metals, the stainless steel
must be separated by washers or non-metallic liners, such as neoprene or plastic, to avoid the possibility
of galvanic corrosion. Stainless steel is nobler than galvanized carbon steel, zinc or aluminum and, in the
face of moisture or rain, less noble material can corrode, producing corrosive dirt and severe loss of the

attachment area.
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Figure 2. Recommended scheme for mechanical bonding.

Stainless steel can be bonded to other materials using commercial adhesives such as epoxy, acrylic and
polyurethane resins. The selection of the adhesive will depend on many factors, such as the working
environment or the type of load it must resist. In all cases, consult the adhesive manufacturer and

perform compatibility tests.

Initial Cleaning.

Contact between stainless steel and any solution containing chlorine, such as
hypochlorite, chloride, hydrochloric acid and others, must be avoided. In case of

accidental contact, it must be cleaned, immediately and preferably with de-

ionized water.

In our environment it is very common fo work in construction sites where building materials such as
concret, iron, paint are used, which can complicate the process of installation and assembly of stainless
steel accessories.

Cement and mortar splashes can be removed with a solution containing a small amount of phosphoric
acid. It should preferably be cleaned with de-ionised water and dried at once. The property of de-
ionised water is that it reduces the risk of leaving water marks by a large percentage. Never use mortar
removers or diluted hydrochloric acid on stainless steel. In the worst case, where the inevitable has
occurred, such as falling or having used this substance on the stainless steel, it should be cleaned with
plenty of cold water.

Often contractors and traders are unaware of how risky it can be to use on stainless steel substances to
remove mortar containing hydrochloric acid. This recommendation should be faken intfo account in
such a way that the implementation of the installation processes of the various contractors was
organized, in such a way that the fixing and cleaning of any ceramic elements (tiles, tiles) or masonry, is
carried out before the installation of the stainless steel components.

Iron particles from tools or contact with structural steel or scaffolding should be removed immediately.

Steel dust particles created during welding, cutting, driling, and grinding operations of carbon steel
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(oxidable) oxidize quickly. Apart from corrosing, these particles can locally alter the thin layer that serves
as self-protection to stainless steel and can cause pitting corrosion despite the good corrosion resistance
it normally presents.

In the first instance, small deposits can be mechanically removed using nylon sponges that are normally
used in kitchens (Scotch-Bryte). Another way to eliminate contamination may be with a stainless steel
cleaner containing phosphoric acid or using a stainless steel brush.

It should be remembered that all tools used with stainless steel must be dedicated "exclusively to stainless

steel" to avoid contamination of the passive surface with carbon steel particles.

Maintenance Cleaning.

Contact between stainless steel and any dissolution containing chlorine, such as
hypochlorite, chloride, hydrochloric acid, among others, should be avoided. In

case of accidental contact should be cleaned immediately and preferably with

deionized water.

The frequency of maintenance will depend on the locatfion and the exposure conditions of the
accessories, in addition to the aesthetic requirements.

In EXTERIOR APPLICATIONS, such as facades, depending on the degree of exposure of the accessories,
rain may be sufficient to effectively clean all accumulations of dirt and other deposits. During regular
cleaning tasks, special attention should be paid to hidden areas to ensure that accumulations of
airborne contaminants are eliminated. This is very important in industrial or maritime locations where
accumulations of chlorides or sulfates carried by the air can cause localized corrosion if they are not
effectively eliminated.

Long periods of fime in a saline environment or other aggressive environment, without frequent
maintenance, can seriously damage the passive surface of stainless steel fittings, causing even their
complete deterioration.

In Saline environments, during the night, dew containing a high concentration of sodium chloride (salt)
condenses on the stainless steel surfaces. During the day, the sun evaporates the water increasing the
concentration of sodium chloride in the solution and the temperature of the water. These conditions of
higher chloride concentration and high temperatures over extended periods of time increase the risk of

localized corrosion on stainless steel. See Figure 3.
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Figure 3. Effect of the saline environment.

In INTERIOR APPLICATIONS fingerprints are generally the most common source of contamination. To

remove finger marks and other marks, soapy water or mild detergent can be used, as they are usually

safe and good results are obtained.

Spray cleaners can be found, combining ease of cleaning with a thin film that produces even softer

shine. These cleaners remove existing finger marks and leave the surface in conditions that make

fingermark visibility less obvious. After applying the spray to the surface, shine should be given with a dry

cloth.

Stainless steel mirror finish can be cleaned with glass cleaner. These products must not contain chlorides.

Soft cream cleaners for domestic use are often very effective for more difficult stains. Such products may

also be suitable for removing watermarks and small discoloration.

After cleaning, remove the residue with water (preferably de-ionized: available in supermarkets, for

example for irons and car batteries) and dry the surface in order to avoid leaving scratches and

watermarks. Powdered cleaners should not be used as these products may leave scratches on stainless

steel surfaces.

Cleaners that SHOULD NOT BE USED ON STAINLESS STEEL include:

o Cleaners containing chlorides, especially those containing hydrochloric acid.

e Waters that have dissolved alkaline substances that are frequently used to disinfect and bleach
clothes. In case of accidental use or splashes falling on the stainless steel surface, rinse immediately
with plenty of cold water.

e The silver cleaners.

Cleaning tools.
To remove dirt, finger marks, etc., it is appropriate to use a damp cloth or suede. Soft nylon brushes can

be used to clean stainless steels.
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To remove more difficult dirt, nylon sponges (Scotch Brite) are used with which good results are obtained.
Steel abrasives (brightness) or wire brushes should not be used on stainless steel surfaces, as in addition
to grating the surface, they can leave traces of carbon steel on the surface of stainless steel, which can
cause rust if the surface gets wet.

When using water to clean, dry the surface to prevent watermarks. This is especially recommended in
areas where water is harder. The use of de-ionized water will prevent the formation of dense water stains.
To avoid cross-contamination of iron particles, it must be ensured that cleaning utensils have not been
used previously for "normal” steel (e.g. carbon). It is preferable to reserve the cleaning materials that are

used to clean stainless steel and use them only for this purpose.

Cleaning Intervals.

Cleaning of stainless steel elements must be done before a visible amount of dirt or finger mark
accumulates, so that effort and the cost of cleaning are minimized, as well as the risk that the
appearance of the surfaces is altered or marked.

In several external applications, stainless steel can be exposed to higher amounts of more aggressive
conditions such as:

e Marine environments

e Pollutant particle environments in industrial areas

e Sprayed salt from salt used on roads

e Atmospheric and traffic dirt

This causes brown spots to appear. Therefore, it is necessary to analyze and determine how often it is
suitable to clean stainless steel.

Depending on the amount of dirt and the accumulation of deposits, the frequency for regular cleaning
is 6 to 12 months for moderate dirt and 3 to 6 months for more abundant dirt or when aggressive

conditions such as the cases mentioned above occur.

If you have any questions, consult the Sales Department of Extralum, S.A.
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