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EXPERTS IN INDUSTRIAL FLOORING





The Experts Viewpoint: Getting the Right Floor

Introduction

The challenge of protecting a concrete floor can be somewhat complicated.  Depending on where the floor is, how it will be used and whether or not the coating is new or a replacement, there is a wide range of choices that can be made.

To make the right flooring system choices and to get the best floor sealing results from those choices, there are four key items to consider:

1. Selection of the appropriate flooring system

2. Preparation of the concrete surface

3. Installation of the flooring system

4. Ongoing maintenance and protection of the flooring system

Selecting the Appropriate Flooring System

There are four factors that have a bearing on any flooring choice:

· Performance needs

· Aesthetics

· Production scheduling

· Total cost

Each choice has characteristics that will affect flooring system performance, eye appeal, timing, and cost.

Defining Performance Needs

The single most important variable in choosing the right flooring system is defining the performance needs.  For example, if an industrial floor needs to be washed, it probably shouldn’t become slippery when wet.  Otherwise, the users of the floor will probably be unhappy no matter how nice it looks or how long it lasts.

What needs should be considered?  Key performance parameters will typically include:

· Chemical resistance and/or anti-static performance

· Traffic conditions

· Wet or dry environment,

· UV exposure,

· Maintenance regimen

· Substrate condition

Chemical Resistance and/or Anti-Static Performance

In general, the thicker a flooring system is, the better its chemical resistance.  Of far greater importance is selecting the right chemistry.  Vinyl esters are recognized as the best system for solvent and acid resistance.  However, in the last five years, Novolac epoxies have been replacing vinyl esters because they have improved resistance properties and they are safer to use and more environmentally friendly.

It is important to recognize that chemicals used in a plant environment are rarely used alone.  Therefore, a spilled chemical may react with other in-use or spilled chemicals to create a hazard far greater than either one alone.  You should understand the possible interactions that could occur to choose the right containment lining and topping for your floor.  Most suppliers test the resistance properties of their flooring products and are more than willing to provide this information.

In many applications, you must also consider the need for anti-static performance characteristics. Today, electrostatic discharge (ESD) is not only a significant cause of failures within the electronics industry, it also impacts productivity, product reliability, manufacturing profitability and safety in many other fields, such as petroleum and chemical processing, munitions plants, textile, clean rooms and hospitals.  The section on Static Control Flooring Systems (Page 7) has specific details on some of the considerations that must be addressed when your flooring system has anti-static requirements.

Traffic Conditions

Traffic and expected use are important considerations.  Use of steel- versus rubber-wheeled vehicles can affect your choice of aggregate, chemistry, and application method. 

“Traffic membranes” based on epoxy elastomers provide excellent impact and crack bridging capabilities for certain types of problem areas.  Flexible epoxies provide much better impact resistance and wear capabilities than the traditional 1/4-inch thick rigid trowel applied systems. 

You should also recognize that there are different traffic patterns in most facilities that can require different flooring systems.  For example, aisles may receive the best system for heavy traffic, while workstations use slurry or coating system.  At the same time, battery-recharging stations might use a chemical resistant Novolac system.  Careful selection is a way to meet budgets and still get the best possible performance.

Wet Or Dry Environment

Where the flooring system is expected to be wet, some type of non-skid coating should be considered.  The size and type of aggregate will dictate slip resistance in slurry and broadcast systems.  However, the more slip resistant a non-skid flooring system might be, the harder it will typically be to clean.  

A floor that will often be wet may also demand the application of an elastomeric epoxy membrane to create a fully waterproof floor.  It is usually installed as an aggregate-free layer under a top layer.  As an added benefit, this membrane serves as a crack-bridging layer that provides advanced moisture control and protects the flooring system from slab movement.

Ultraviolet (UV) Light Exposure

Epoxy floors will turn amber under sunlight or other artificial ultraviolet light.  Of the chemistries used in seamless epoxy systems, a two-component acrylic urethane floor typically offers the best resistance to UV light.  These systems contain solvents and are generally used as a topcoat.  While clear acrylic urethane systems shield some of the UV light, epoxy will still yellow underneath the urethane. Broadcast systems with decorative aggregates generally perform better under these conditions because the broadcast material leaves only a small amount of epoxy resin on the surface.

Maintenance Regimen

Flooring system maintenance is an important consideration when selecting a system.  Some cleaning agents contain strong oxidizing agents, strong acids, or strong bases.  Therefore, the maintenance department should have some input into flooring system selection.  At a minimum, everyone should agree to the level of needed slip or skid resistance because slip resistance alters the ability to clean the floor.

Substrate Condition

The condition of the flooring system substrate will also have an impact on your choice.  For every flooring system except coatings, the preferred method of surface preparation is an abrasive vacuum blast.  

The condition of the concrete floor can also affect the surface profile.  For example, if the base cement has a very high water-to-cement ratio, then the surface will probably effloresce and be weak.  An aggressive shot blast will create a much deeper profile than the same blast on sound concrete.  In this case, or in the case of badly spalled concrete, a slurry or broadcast system may not hide the entire profile.

Another substrate issue is the water content of the concrete. The concrete should not have more than 3 percent moisture (by weight) or release more than three pounds of water per 24 hours per 1,000 square feet.  Exceeding these limits exposes you to the risk of future floor blistering or other bonding problems.  Check with your material supplier for a recommendation if this is the case.

Aesthetics

Some performance characteristics limit the decorative options available.  After first identifying the type of floor systems and required base chemistries, it is then time to consider what the finished floor should look like.  Often this means simply choosing the desired color or using different colors to define traffic areas.  Using different colors through the depth of the system is also an easy way to judge wear and schedule maintenance.

When considering aesthetics, your options include color, design, gloss rating, and finish texture.  Not all chemistries are available in all colors.  If safety and chemical resistance are the primary consideration, color and aesthetics are less of an issue.  On the other hand, standard seamless flooring products are virtually unlimited in design characteristics.  Pigmenting the epoxy matrix or using a clear matrix with colored aggregate achieves any flooring color.  Combining these options allows for a variety of different finishes that can be manufactured to match any color desired.

Color and design can be demonstrated best in thin-set epoxy terrazzo.  Colored aggregates with an epoxy matrix yield a limitless color selection and divider strips form pictures and patterns.  Other trowelled floors can also use divider strips for color patterns and designs.

Production Scheduling

The timing and schedule for the installation can also have an impact on your choice of a flooring system.  Some chemistries allow quick installation. Others require cure times of up to one week to achieve full chemical and mechanical resistance. Most seamless epoxy and urethane systems require the concrete to be at least 30 days old before installation because these products will not allow excess moisture to escape from the concrete. Therefore, it is important to consider the work schedules of existing operations and other trades during new construction.
Some of the fastest setting polymers include:

· Methylmethacrylates – strong odor, is sensitive to water that terminates the polymerization reaction, and is relatively costly

· Novolac epoxies –high degrees of chemical resistance but must cure for up to seven days to achieve full chemical resistance

· Vinyl esters – sensitive to moisture and have a pungent odor

· Polyureas. – exhibit excellent elongation but in general don’t adhere as well as epoxy

Other epoxies can be manufactured as fast cure but it lowers light stability and color retention.

Total Cost

Finally, once you’ve identified the flooring system choices that come closest to meeting your needs, your selection will typically have to fall within a budget.  However, cost considerations extend beyond the bill presented by the applicator. Downtime, the life cycle of the system selected, and how much repair work will be necessary are factors associated with the total cost of the flooring system. The warranty should also be considered when evaluating cost.  If the system is properly selected for the application, the warranty should cover any unexpected situations.

Flooring System Descriptions

After making sure you understand your performance needs, you can use the following descriptions to make sure you select the system that’s most appropriate for your needs.  

Generally speaking, coating thickness, installation time, chemical resistance, thermal shock resistance, life expectancy and cost increase as one moves from concrete polishing, to coatings, to slurries, to broadcast systems, to mortar systems, to epoxy terrazzo.

Concrete Polishing

One type of industrial flooring system is to have no coating at all. Concrete polishing is a multi-step process of concrete grinding, applying a concrete densifier and concrete polishing to create a virtually impermeable surface.  Prior to densification, concrete staining can be done to apply color to a concrete floor.

The finished process turns an ordinary concrete floor surface into one with multiple sheen choices and the ability to keep water and other contaminants from penetrating the surface. Furthermore, the floor surface will be more functional since the process also helps to minimize high spots and rough areas. 

Coatings

The simplest system is a coating.  It’s the most cost-effective and because it doesn’t require multiple passes to grind, densify and polish the concrete, it is typically the fastest to install.  But it will typically have the shortest useful life.  

Decorative aggregates can’t be used in coating applications, so the appearance is limited to solid colors.  Generally, the low film build of this coating provides poor chemical, impact, and traffic resistance.  Another important characteristic to remember is that coatings do not hide imperfections in the substrate.

Slurry and Broadcast Systems

A slurry system provides a thickness between 1/16 and 1/8 of an inch that holds up to most wheeled traffic and provides greater durability.  However, it takes longer to install than a coating and is more expensive.  Slurries can incorporate an aggregate to provide anti-skid properties.  

Broadcast systems have the same attributes as slurry systems but use clear resins and decorative aggregates like colored quartz.  Incorporating aggregate in both systems provides an inexpensive way to build thickness and skid resistance.  

Mortar Systems

Mortar systems should be considered for applications that need the greatest chemical resistance, thermal shock resistance, and heavy-duty traffic.  Mortar systems are also the system of choice to repair badly spalled, uneven, or sloped substrates.  They generally are the most labor-intensive systems to install and require the greatest installer skill.  

Decorative floor mortars have the same advantages as a solid color mortar but, once again, they use a clear resin with decorative aggregate.  These decorative mortars take the greatest skill to install because they typically can’t be ground without altering the finished appearance.

Epoxy Terrazzo Systems

Epoxy terrazzo is a top choice for areas that must accommodate heavy traffic, especially pedestrian, while still maintaining an attractive appearance.  It will typically have a high up-front cost, but maintenance costs are so low that overall life-cycle costs are comparable to other flooring options.  This system also has the most design versatility, as both the resin and the aggregate can be changed.  When chemical resistance is an important issue, granite aggregate should be selected instead of marble and Novolac epoxy instead of standard epoxy.

Each of these installation methods uses a variety of chemistries.  Each chemistry controls variables such as chemical resistance, adhesion, mechanical properties such as tensile and comprehensive strength, ability to withstand weather, shrinkage and speed of cure.

Static Control Flooring Systems
Introduction

In many flooring systems projects, there is a need for an anti-static environment.  One example might be in the clean room of an electronics plant, where an electrostatic discharge (ESD) of only millivolts can damage sensitive microcircuits.  Another example would be a situation where highly flammable gases or chemicals are present.  In these cases, a simple discharge spark might cause a fire or explosion. 

Today, there are many ESD products in use, such as air ionizers, tote boxes, special packaging, wrist straps, footwear, tablemats and floors.  Most ESD control professionals agree that the first defense against ESD is to direct accumulated static charges away from humans, manufacturing equipment and products.  This is usually done by grounding equipment and personnel, along with the use of static control floors.  The easiest way to achieve localized protection of products in an assembly or manufacturing environment is to ground the work surface.

In many cases, personnel are grounded with a wrist strap connected to a ground.  For people walking or working in a standing position, however, this is not practical.  In these circumstances, static control floors are the most effective approach to address an entire ESD-control system. 

Static Control Floors

Static control floors are defined as flooring systems that can drain and/or dissipate static charges by:

· Automatically grounding personnel, equipment or other objects in contact with the floor surface 

· Controlling the generation and accumulation of static charges

There are two categories of static control floors based on their resistance to the movement of electrons across the material’s surfaces:

1. Conductive Floor has a resistance of 2.5 x 104-106 ohms per 3 ft.  It can drain static charge dissipating a 5,000-volt charge to zero in 0.05 seconds.

2. Static Dissipative Floor has a resistance of 106-109 ohms per 3 ft.  It adds no static electricity to the environment and drains off a 5,000-volt charge to zero in less than 0.2 seconds.

A conductive floor material, because it has low electrical resistance, allows electrons to flow easily across its surface or though its volume.  If a charged conductive floor is grounded, or coupled to another conductive object, such as a steel pipe or post that is grounded, the charge accumulated on the floor will be uniformly distributed throughout the floor and rapidly dissipated to ground.  Conductive flooring prevents the build-up of a static charge, eliminating the potential of an ESD event.

With their unique advantages, resinous static control flooring systems are becoming more applicable in industries where electrostatic discharge is a critical concern.  The following sections discuss the nature of these floors and their typical applications.

Resinous Static Control Floors

Resinous static control floor systems typically consist of liquid resin, as a binder, conductive additives, and other fillers or aggregates.  There are no inherent conductive resins, without adding foreign conductive materials. Therefore, adding conductive additives into a resin base is still the sole approach to formulate static control resinous flooring.

As specified, there are two types of resinous static control floors: 

· A conductive floor with a resistance of 2.5 x 104-106 ohms

· A static dissipative floor with a resistance of 106-109 ohms.  

The systems can also be categorized into a thin film coating at 5-20 mils, a self- leveling slurry system at 60-80 mils and a 3/16”-1/4” thick trowel applied resurfacer. These flooring systems can be formulated in a different type of base resin, such as Bisphenol A and/or Bisphenol F epoxy resin, epoxy novolacs, acrylics, vinyl ester and urethanes.

A conductive floor has a much lower electrical resistance than a dissipative floor. It will carry the static charges to a ground quickly and efficiently as to prevent accidental discharge and ignition. However if the floor is too conductive, an operator on the floor can become too effectively grounded and will suffer electrical shock.  In another case, frequent contact between tools and equipment, or dropping the tools on the floor, will cause spark and ignition.  For those circumstances, a spark-proof conductive flooring system is highly recommended.

Dissipative flooring systems have greater resistance to electric current flow than conductive floorings.  At a working environment dealing with high-test voltages, such as facilities where electronic components are manufactured or assembled, a dissipative floor should be installed so that the static charges can be gradually transferred to ground, protecting personnel from electrical shock while at the same time protecting sensitive electronic equipment.

Table 2 gives a brief application guide of the static control floors.

Table 2 
System Selector Guide for Resinous Static Control Floors

	Applications
	Flooring Systems

	Munitions plants
	Spark-proof conductive

	Storage silos
	Spark-proof conductive

	Manufacturing processing with highly flammable or combustible liquid, gases or powder, such as petroleum, chemical and pharmaceutical industries
	Spark-proof conductive

	Other industrial facilities where spark may not be of concern but ESD needs to be prevented.
	Conductive

	Electronics manufacturing, packaging, assembly and test areas
	Static dissipative

	Electronics maintenance / repair shops
	Static dissipative or conductive

	Data processing areas/ computer facilities
	Static dissipative

	Clean room
	Static dissipative


After determining whether a conductive or dissipative system is required for the application, the typical flooring system selection process should be followed to address the remaining performance needs such as traffic, aesthetics, cost, production schedules, etc. 

All static control flooring systems must be connected to a permanent earth ground to achieve a condition known as an electrical equal-potential plane (EP) where all static charges can be dissipated in any direction. Concrete itself cannot become an EP because air voids, compositional variations, aggregates and other additives present in concrete all work against achieving uniform conductivity. Therefore, a static control floor must be connected to a true earth ground through direct, uninterrupted contact with properly prepared grounding points.  Metal floor joints, metal equipment bases and steel posts or columns may be used if they have been tested to confirm permanent continuity with an earth ground.  Generally, a minimum of one grounding point per every 1000 square feet is sufficient for proper dissipation of static charges.

After installation the floor must be properly maintained, and standard operating procedures must include routine testing to insure personnel safety and minimized material loss liability.

Preparation of the Concrete Surface

Introduction

As the industrial coatings industry has evolved, the importance of surface preparation has grown in importance.  Just as the success of a paint job depends on surface preparation, so too does the success of concrete protection.

Because of the way concrete cures, two conditions must be met before any coating can achieve a good bond with a concrete floor. 

· First, the surface must be clean of dirt, chemicals, and other contaminants.  

· Second, the surface must be given a mechanical etch or profile.  

Surface profile can be described as the miniature ridges and valleys that give concrete the “tooth” required to form a successful bond.  Without a good profile, the chances of floor blistering or chipped coatings increase significantly, and the life expectancy of the floor is reduced.

Over the years, several methods have been developed to clean and profile concrete.

· Cleaning and etching

· Abrasive blasting

· Scabblers

· Scarifying

· Shot blasting

· High-pressure water jetting

Cleaning and Etching

Acid Etching

Of all the cleaning and profiling methods, acid etching produces the lowest profile, which is useful when the floor is going to be coated with a very thin system such as a clear urethane.  The profile is similar to the roughness of 200-grain sandpaper.  There is a widespread misconception that acid etching is the only process necessary to clean and profile concrete.  But acid doesn’t remove coatings, dirt, oil, grease, or fat from concrete surfaces.  Thus, other surface preparation procedures are needed in cases where cleaning is required.  All contamination must be removed prior to the application of acid to create a uniform profile.  Hydrochloric acid (previously referred to as muriatic acid) is most commonly used for etching, but citric acid and some others can also be used.  An average job of acid etching requires three or four workers.

Chemical Stripping

Chemical stripping removes concrete coatings.  If coatings on the concrete are layered or thick, more than one application of the chemical stripper may be needed to remove the coatings completely.  The process of chemical stripping is relatively labor intensive, and produces a substantial chemical residue that must be disposed of.

Detergent Cleaning

Detergents remove dirt, oil, grease, and fat from the surface of concrete flooring.  Detergents are most commonly applied with powered floor scrubbing machines.  The use of concentrated solutions results in higher detergent consumption but insures the complete removal of grease and oil, unless they have penetrated down into the concrete. 

Abrasive Blasting

Conventional abrasive blasting with sand is the dirtiest method of cleaning concrete floors because of the large volume of dust that gets into the air.  Equipment must be completely masked and abrasive blasting typically requires a clean up afterward.  At the same time, however, abrasive blasting is very effective in creating a well profiled, uniform, and clean surface to which concrete coverings can adhere.  Wet abrasive blasting may be used to suppress dust.  Abrasive blasting can be used to lightly abrade the surface, or it can remove the top surface of the concrete altogether.

Scabblers

Scabblers are air-powered units that use a number of small pneumatic hammers to pulverize the surface, thus providing an extremely rough profile for toppings and overlayments.  They are very effective at breaking up delaminated toppings and, in some cases, overtrowelled or crusty concrete surfaces.  Dust generated by the scabbler can be controlled by applying water to the surface; however, clean up of the surface must be thorough.  Any pulverized material or sludge left on the surface can cause a bonding failure.

Scarifying

To scarify a surface means to scratch it.  Scarifying machines scratch the surface of concrete to remove dirt, coatings, grease, and sealers.  Scarification is done with a rotating drum, which has hardened cutters that scratch or abrade the concrete until all surface contamination is removed and sound concrete is exposed.  Scarifying can achieve a profile ranging from 60 grain sandpaper to 1/8-inch grooves.  

Shot Blasting

Shot blasting is similar to abrasive blasting; however, the abrasive used is steel shot, which is mechanically propelled by a rotating blast wheel instead of by compressed air.  The blasting process is contained within a housing, and the abrasive is recycled continuously.  The pulverized concrete and contaminants are collected by dust collector units, thus providing the advantages of an abrasive-blasted surface without the massive clean up required with open air blasting.  Shot blasting can be controlled through a wide range of profiles, from light brush blasting to removal of 0.25 inch of the top surface.  Control is maintained by varying the size of the abrasive, the travel speed of the unit, and the amount of abrasive thrown illustrates the relationship of the different sizes of abrasive to the profile delivered.

Shot blasting is primarily known as an all-purpose, one-step cleaning and profiling method for concrete floors.  It can efficiently clean materials such as dirt, grime, old coatings, and embedded chemical contaminants.  It also can be used in plants without the need for protecting sensitive equipment.  Where there are not massive amounts of grease and oil on the floor, the recycled steel shot is cleaned sufficiently by the machine’s air-wash separator so that the grease and oil are not redeposited on the surface.  During recycling, dust from the concrete acts as a drying agent on the oil and grease and helps clean the abrasive.  The shot-blasted surface is uniformly clean and profiled, and it readily accepts all coatings applied to it.  In effect, a thin layer of the surface is blasted away, leaving essentially virgin concrete that will absorb the first coat of most systems.

The bond strength of coatings applied to shot-blasted surfaces has been measured and found to be equal to the tensile strength of the concrete to which it was applied.  Labor requirements for the shot-blasting units are very low, thus providing lower overall surface preparation costs.  Clean-up following the blasting process usually consists of sweeping the area with a magnetic broom to pick up any loose abrasive that might have escaped the blasting unit.  Shot blasting is ideally suited for preparing surfaces for epoxy toppings and most coatings.  But the cleaning paths can show through clear urethanes, due to the graining effect and the overlap of succeeding passes on the concrete surface.  This graining appearance, similar to what is seen when mowing grass, is produced by most mechanical surface preparation methods.

High Pressure Water Jetting

Water jetting is a recent innovation for cleaning and preparing industrial flooring for coating.  Water jetting units generally use an engine-driven, piston pump to develop pressures of 15,000 to 25,000 psi.  The blasting is accomplished by hand-held wands or lances, and by units that have two nozzles attached to a rotating bar.  The rotary unit, which looks something like a lawn mower, is used to create a more uniform surface finish.  Water jetting has the advantage of controlling dust in the cleaning process.  While it can create a profile, it is difficult to control the profile because the high-pressure water is very aggressive.  In 1984, ultra-high pressure units were introduced for demolishing bridge decks and parking garages.  These units are used in place of jackhammers for removing delaminated concrete and exposing reinforcing bars in slabs.

Installation of the Flooring System

Once the flooring surface has been prepared to receive the coating or topping, the installation should be relatively simple and straightforward.  However, it is important to recognize the following considerations:

Joints and Cracks

Do not coat expansion/isolation joints. Fill with the appropriate joint material, flexible or semi-rigid, after installation of the coating. Saw cuts, cracks or control joints can be filled and coated over in a temperature controlled environment. 

Temperature
100% solids epoxies are dramatically influenced by temperature.  Working time, cure time, viscosity (mixing & flow), air release, surface tension, and pigment float will all be affected.  These products work best at 70-85 degrees F in a combination of surface, product, and air temperature. Outside of this range care will need to be taken to ensure success.  For example, a 15-degree change in resin temperature (from 70 to 55) will more than double the viscosity of the product.  The resin will still cure at 55 F, but mixing, flow, air release, and pigment float will all be negatively impacted.  A product temperature of 70 is ideal, but if placed on a 45-degree substrate it will not flow, release air or cure as hoped.

Dew Point

Dew point is the temperature at which moisture is converted from a gas to a liquid. Moisture will condense on a cool surface if the temperature is at or below the dew point and this can occur on an interior slab if the building temperature/environment is not controlled. The moisture present can be enough to inhibit bond. To eliminate this potential, check the dew point.  Do not coat if you are within 5 degrees of the dew point. If this is not possible, leave a fan running overnight in the room to be coated.

Moisture Vapor Transmission  

Coatings are the most likely resinous floor system to fail when excessive vapor is being transmitted from the concrete. Use a Calcium Chloride Test Kits to verify the transmission rate before coating.  If readings are above the acceptable limits contact your coating supplier’s technical service department.  If you are not familiar with Calcium Chloride Test Kits, how to use them and what they mean, contact your coating supplier’s technical service department.

Mixing

Drill speeds and paddle should match the volume to be mixed. The spiral type paddle works very well with coatings.  Avoid a vortex due to paddle size or drill speed; this will whip air into the coating. Do not “pump” the paddle up and down. Quantities less than a gallon can be mixed by hand. In pigmented systems, and as a general practice, it is a good idea to measure off the Part B (curing agent/hardener) and put into the mixing container first. These materials are typically lower in viscosity and weight per gallon than the Part A.  They are very good wetting agents.  As you add Part A, it will displace the Part B, which will come to the top, coating the bottom and sides. The drill and paddle will now not have to remove the sticky Part A from the sides and bottom of the bucket.

When you mix an epoxy you start a chemical reaction that is accelerated in mass. Mix no more than can be applied in 30 minutes. Once mixed, dump the entire quantity on the floor.  Product left in the bucket for several minutes will be at a different stage of cure than material first placed.  This can affect flow, texture, air release and pigment float. The higher the viscosity of the material being mixed, the longer you mix. For an epoxy to cure fully, each molecule of hardener must find the appropriate molecules(s) of epoxy resin to react. As more and more connections occur, the remaining molecules have more difficulty finding each other.

Priming 

Good primers penetrate the substrate and provide a good bond site for the next application. They also reduce concrete out-gassing and provide some film build to reduce surface profile. Match your primer to the coating system. Most manufacturers make several primers for different conditions:  low temperature, oily substrates, solvent or 100% solids, blush resistant, etc.  As a general rule, use the fastest curing, low viscosity primer available.  This combination works best to reduce out-gassing from the substrate.

Application

As a general guideline, do not exceed 20 mils of “neat” resin, per lift, without the use of a filler. Most formulations work best at 8-12 mils. Thick films will be more brittle and have a tendency to hold more air bubbles. Without exception the best results will come from applying the product with a flat squeegee and back rolling with a high quality short nap roller. A squeegee distributes the material evenly and is the most efficient in terms of time. It also insures the entire mix is curing at the same rate. If you cannot use a squeegee, pour the entire mix in a ribbon and roll in and out of the ribbon. Keep the roller fully wet, otherwise, it will fill with air, which can end up as bubbles in the coating. 

Recoat Window

Follow the guidelines listed on the Technical Data Sheet for the primer, fill resin or topcoat as the case may be. Recoat windows will be impacted by temperature.  A recoat window of 24 hours, at 70 F, will be reduced by several hours if installation temperatures were above 80 F.  If in doubt, or you are at or beyond the recoat window, sand prior to coating.  Do not recoat a solvent-based primer until the solvent has evaporated. 

Trouble Shooting

Fish Eyes  

They occur due to a difference in surface tension between the coating and the substrate. This can be the result of a contaminant (oil, grease, dust, sealers, etc.), amine blush, primer outside the recoat window, moisture, etc. In most cases good surface preparation will solve the problem. To verify if the problem is substrate or product related, mix a small amount of the material and apply to a sealed surface outside of the project environment. If this does not “fish eye”, you know the problem is on the substrate. If this also “fish eyes”, stop coating and call your product supplier.

To stop “fish eyes,” you can add 1-2 pounds of 325 mesh silica flour, per mixed gallon of pigmented epoxy. The silica flour can only be mixed in (dispersed) with a drill mixer. This can slightly change the color so be consistent. This is not a substitute for proper surface preparation.  Do not add silica flour into a clear epoxy topcoat as it will cloud or opaque the coating.

Air Bubbles

Air bubbles come from a variety of factors. Typically, if the problem is in the material, bubbles will occur uniformly and within 30 minutes of application. This can be the result of the product, temperature, mixing or application technique. 

Check substrate and product temperature. The thicker the film and lower the temperature, the more difficult it is for the resin to release air. The addition of silica flour, as mentioned above for fish eyes, will stop air bubbles if they are product or mixing related. Have an air release additive on hand for all coating application, as a precaution. 

Substrate out-gassing is difficult to predict or anticipate. Priming or coating late in the day, as the slab temperature is falling, is a good practice. These bubbles occur late in the cure, often after the contractor has gone. The product is no longer fluid and will not flow back to close the hole. They appear as small craters, with raised edges. To repair they must be sanded smooth and the hole filled prior to coating, or they will reappear.

Amine Blush

This phenomenon is common.  The name refers to the curing agent/ hardener, which is an amine. It can and will react with moisture and carbon dioxide in the air to form the blush. Dependent upon the formulation, it is most likely to occur at low temperatures or high humidity and is worse when in combination.  Many novolac epoxies will blush in ideal conditions. The blush should be visible as a film or haze on the surface that reduces gloss. It is noticeable by touch. It can be removed by a warm water detergent scrub, solvent or mechanical abrasion (sanding). A blush can also be an indication of improper mix ratio or an incomplete mixing. 

Color Change/Pigment Float

Epoxies by chemistry are not color stable. If you do a project in phases, with the same batch # of material, you can anticipate a slight shade differential at the tie-in. Use only one batch # of topcoat, if you have more than one batch #, box the material.

Plan your project to minimize the time between mix-to-mix tie-ins. This is formulation and temperature dependent but a good rule is: try not to go beyond 20 minutes.  Do not roll into a partially cured edge. Use joints or other natural breaks to minimize the time between mixes. If you cut-in too far out in front, you will need to re-roll over this material to avoid a shade differential.

Special color requests are more likely to have a pigment flotation issue than standard colors.  It can be more pronounced in dark/deep blues, browns and greens.

Specialty Tools

Having the flooring system installation tools will minimize problems and the need to possibly redo a job.

· Spiked shoes – Those back rolling will need to walk in wet material.

· Silica flour –

· Loop rollers – For self-leveling coating applications of more than 12-15 mils. They leave no roller fuzz nor do they impart air. If utilized in a thin film, they will leave texture

· Porcupine rollers – To remove air bubbles, while the material is still wet

· Mil Gauges – To insure thickness and coverage rates

· Infrared Thermometer – Do not leave home without it

· Dew Point/Humidity Meter (Psychrometer)

· Air Release Additive

· Adhesive roller covers are great to back roll with but can be hard to find. Some Home Depot and Sherwin-Williams stores do carry them. They shed almost no roller fuzz/lint. They should only be used to back roll as they hold little material and must be kept full to avoid whipping air into the coating.

Ongoing Maintenance and Protection of the Flooring System

Seamless floors are based upon a chemical reaction, which converts the fluid-applied flooring material into a strong and durable solid floor.  Just as in the chemistry lab or in the kitchen, the chemical reaction will be affected by temperature, moisture and other contaminants.  Therefore, throughout the curing process and before placing the floor into service, the flooring system must be protected from both environmental and physical damage.

Environment:

· Maintain ambient and substrate temperature, moisture, humidity, ventilation, and other conditions of rooms where work occurs.  The facility temperature and humidity must be measured and maintained 72 hours prior to and throughout the installation period.

· Do not install materials until building is permanently enclosed and wet construction is complete, dry, and cured.

· Prevent dust and airborne contaminants from entering the uncured resin.

Traffic:

· Immediately after application, it is important to keep traffic and debris off the surface until the coating is fully cured (18 – 24 hours @ 77º F), unless otherwise stated by the manufacturer.

· Allow the resinous flooring system to cure for 24 – 48 hours prior to covering to protect from damage and wear during the construction operation.

· Cover flooring with a breathable material such as cardboard, carpet padding or Kraft paper.  Do not cover with plastic.

· Cover this breathable material with 6 mm (1/4 inch) thick hardboard, drywall, plywood, or particleboard and tape edges to prevent movement in areas where foot or vehicle traffic, rolling of fixed scaffolding and overhead work occurs.

· Do not allow the protection of the underlying finished flooring system to be exposed to water or other moisture during the construction period.

Exposure:

· Allow all decorative epoxy topcoats to cure for five to seven days prior to applying water or exposing to chemicals.

Maintenance:

· DO NOT leave cleaning solutions or water puddle on floor, especially on fresh coating (three to seven days), as discoloration may occur.

· Follow Detergent Manufacturer’s Cleaning Instructions.
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