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	Learning Objective: 
1. [bookmark: _Hlk57737720]Define the term “Floor Coating”
2. [bookmark: _Hlk57737733]Explain the need for floor coating
3. [bookmark: _Hlk57737747]Explain the general requirement of floor coatings
4. [bookmark: _Hlk57737759]Describe the types of polymeric systems used  for floor coatings 
	Diagram/ Picture
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         Fig 1: Self Levelling Floor Coating
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 Fig 2: heavy duty Industrial Floor Coating 

	Key Questions

1. [bookmark: _Hlk57737781]Explain the process of surface evaluation before applying Floor coating
2. [bookmark: _Hlk57737801]Explain surface preparation methods for floor coating
3. [bookmark: _Hlk57737840]Formulate epoxy based floor coating
4. [bookmark: _Hlk57737961]Formulate 2K PU floor coating
	Concept Map
Use insert smart art to draw a neat concept map – also connect the topic to other topics – so student realises why this LO is important


	

	
	Explanation of Concept:
“over the last 50 years, the protection of concrete floors has evolved from essentially ground zero to a fairly sophisticated process involving some type of protective polymer resin coating or surfacing. The main purpose of installing or applying these types of materials, of course, is to provide protection to the slab from deterioration or contamination, or to provide some added benefit such as aesthetics, wear resistance, non-slip functionality, chemical resistance, ease of maintenance, physical performance, and a myriad of other properties. Without question, no other surface in a building takes more abuse than floors, regardless of the type of building—industrial, institutional, or commercial. Concrete floors are inherently porous and tend to generate dust from wear and abuse, and they are subjected to just about every kind of abuse—impact, abrasion, chemical attack, and thermal shock. Concrete floors, without some sort of treatment or coating, are not designed to withstand this continual abuse.” 
(Cont. on Next Pages)

	Key Definitions/ Formulas

Floor Coating: Floor coatings are tough, protective layers used in applications where heavy surface wear or corrosion is expected. Typical applications include warehouses, chemical plants, and manufacturing floors. Floor coatings can also be used to: brighten or define areas of facilities.

	  
	
	

	
	Purpose of Floor Coating:
1.To Avoid erosion of Concrete/floor
2. To Maintain durable life of Floor
3. To maintain cleanliness & hygiene 
4. To enhance aesthetic appeal
5. To Maintain specialised property such as shock/Impact proof ness, anti slippery property, etc
6. To protect floor against mechanical & Chemicals


	Link to YouTube/ OER/ video



	Introduction:. 

Virtually almost all concrete requires some sort of protection, regardless of where the floor is located. The challenge, in the overall picture, is to determine what type of protective material to choose to respond to the given conditions. This topic will focus on fluid-applied polymer resinous floor systems and coatings that are bonded directly to the concrete surface, offer long-term protection, and may or may not add aesthetic value.

The problem facing most design, building, and facility decision makers— whether they are architects, designers,
or facility managers—is to choose the most effective material and application that will result in the best performance
and lowest lifecycle cost. It is increasingly clear that these individuals must rely on knowledgeable professionals to
assist in the proper selection, application, and maintenance of the floor system. The polymer resin flooring specialist
can guide the owner in proper material selection, application, and long term performance, thereby reducing the
long-term cost of floor maintenance. Total floor protection should be part of any study or evaluation for new or
old concrete floor protection. The thorough process for selecting a resin flooring system, the writing of a detailed
specification, and the preparation of detailed application procedures and final acceptance criteria will give the
owner a basis for choosing the right system. A comprehensive selection process should be followed to narrow the
search for the right product and application for floor coatings. Remember, the task is not just selection of the
material, but a total system in terms of application, total thickness, and aesthetics

The material-selection process

Surface evaluation
The polymer flooring specialist must be  able to provide a complete program from conception to long-term maintenance.
The process should include the following:
• Evaluate the existing concrete surface to determine what you are working with.
The surface must be structurally sound, clean, and must not be contaminated with any foreign material that could
interfere with the bond of a new resin flooring system.
• Is the concrete surface distressed in any way?
Are cracks, spalls, or unevenness present? 
Does the resin flooring system require a level floor or one that slopes to a drain?
Patching, repairing, and levelling are as important as the polymer flooring system and would require a whole separate discussion to address thoroughly. It is important to state, however, that any material used to level, patch, or slope
must be compatible with the total flooring system. A cheap, low-performance patching and levelling material can ruin
an otherwise excellent polymer floor. It is also good practice to allow the same contractor that is doing the polymer-
floor installation to make any needed repairs to the concrete substrate.

• What type of surface preparation is needed for the area in question? 
Surface preparation is the most important step in the installation process and is critical to long-term performance
of the total system. Unfortunately, no single “best way” to prepare the surface exists. The resin flooring selection
(thin-film coating or thick, aggregate-filled surfacing) will have a bearing on the type of preparation. Or, to put it
another way, the required surface prep can dictate the type of system from a thickness standpoint. A thin-film coating
requires preparation that will not leave a heavy profile or texture. A heavy profile may require a levelling or fill coat before
the thin-film material installation. This could double the estimated material cost. It is also important to remember that
new concrete requires proper preparation, as does an old concrete surface. Curing compounds must be removed, a
proper profile or texture achieved, and any surface laitance removed.
Consideration of performance conditions
Four major types of abuse will dictate the performance requirements of a polymer resinous flooring system.
• Chemical exposure. Severity of exposure and types of chemicals are both important. Resin materials differ widely
in chemical-resistance capabilities, making identification of the exposure highly important. Common splash and spills
also are far less problematic than constant immersion.
• Abrasion. The amount of wear or traffic a surface will be subjected to is an important criterion. The presence of steel-wheeled traffic as opposed to rubber wheeled traffic must be considered. Any surface exposed to steel wheeled
traffic requires special treatment for long-term wear resistance. 
• Impact. Heavy loads and direct impact require a thicker, aggregate-reinforced resin floor system.
• Thermal shock. Temperature fluctuation, or thermal shock, can have a significant impact. Thermal shock caused by
steam cleaning of the floor surface may result in a loss of bond due to differential thermal expansion if the polymer floor
system is not chosen properly. The coefficient of expansion of most polymer floor systems is much higher than for
concrete and must be carefully considered when selecting a material. Once the degree of severity of the major sources of abuse to the polymer floor is identified, these sources must be ranked in order of importance for the project. This will provide a major focus for what is needed in terms of type of material and applied thickness.
Other selection considerations
Other considerations are often overlooked don’t necessarily contribute to the function of the system, but are important in successful installation of a particular system and assurance of owner satisfaction.
• Aesthetics. The final appearance of the floor surface is more important than many people perceive it to be. An
owner’s thinking on how the floor was going to look versus the final appearance is sometimes quite divergent. In
the current marketplace, identical performance characteristics can be obtained with a variety of decorative appearances and surface textures.
• Installation parameters. In many cases, a flooring project is up against a very tight installation schedule. This places limits on some systems, depending on how long it takes to install a given material. In occupied areas, the odor of some solvent-based systems or the inherent odor of the material itself will limit its use. Temperature of the surface at the time of installation is critical in selecting a material. Some systems, such as epoxies, are quite temperature sensitive;lower temperatures also can affect cure time greatly.
• Life expectancy. Owners want a flooring system that will last forever, and will be guaranteed. In actuality, a given system will require periodic maintenance. Maintenance procedures must be clearly outlined and understood in order to
provide a significant life expectancy.
• Economics. The system’s economics must be considered a major factor, perhaps the single most important factor.
At times, low-cost systems will prevail at the expense of more durable systems. Generally, all other considerations
aside, the old axiom that “you get what you pay for” holds a great deal of validity. Another generally accepted maxim is that
the thicker the applied system, the better the performance.
Material properties and application procedures
The primary reason to go through a material-selection process is to make the right call on the proper resin material for the application being planned. It is critically important to review technical data, performance characteristics, and installation
procedures for the materials that have survived the elimination process thus far. The technical data and performance review can be difficult for most architects, engineers, specifiers, and owners because no standard form of data presentation exists. The following discussion, however, identifies differences in technical data and performance based on applied thickness. Various ASTM test methods, Federal Standard test procedures, Corps of Engineers test methods, and other guidelines are used by resin formulators to represent the capabilities of their products. In many cases, the reviewer must compare test method to test method to determine the differences in the reported values. Professional assistance is suggested to completely understand the data. To ensure optimal performance, it is necessary to keep in mind the key service conditions the materials will be subject to. 
[image: The Ultimate Introduction to Epoxy Flooring | Flowcrete Asia]
Resin type and thickness
At this point in the selection process, it’s time to settle on the type of resin material, application, and applied thickness.
Polymer resin flooring for concrete can be classified by:
Thickness.
Thin-film: 1-10 mils
High-build: 10-30 mils
Slurry/broadcast: 40-125 mils
Topping/overlay: 125 mils-1/2 inch plus
Polymer type. Epoxy, polyurethane, polyester, vinyl ester, acrylic, methyl methacrylate (MMA), or other.
Appearance. Functional, decorative, or both.
Finish. Is a smooth or textured finish preferred?
The selection process can narrow the thickness and the appearance requirements. Consideration of polymer type,
however, can prove more difficult and may require professional assistance in reviewing data and comparing performance.
Thousands of formulations exist for polymer resin flooring systems for concrete, and each is different from the next. While epoxies and polyurethanes are the most commonly used polymers, performance and data vary significantly.
In a general comparison, however, it can be stated that urethanes are used for thin-film to high-build coatings, and are
characterized by excellent abrasion and wear resistance, excellent gloss retention, and good to excellent stain and chemical
resistance. Some urethanes also exhibit excellent elastomeric properties and, due to low permeability, are used extensively
where waterproofing capabilities are important. Urethane resins are also used as binders in urethane cement systems.
These materials offer unique performance properties that include excellent resistance to thermal shock, chemical
resistance, tolerance to moisture-vapor transmission, and rapid cure. Historically, most urethanes were solvent-
based coatings. Regulatory and environmental mandates, however, have made it necessary for manufacturers to reduce VOC (volatile organic compound) content. Many formulators now offer ultra-high-solids and water-based urethane resins that are VOC compliant in all states. Epoxy formulations used in resin floor systems typically are 100% non-volatile (no solvent), and are characterized by excellent adhesion, good to excellent chemical and abrasion resistance, and excellent mechanical properties. Applications include bonding adhesives, crack repair, concrete coatings, aggregate filled toppings, and overlays.
Specialized epoxy formulations are used as flexible crack-isolation membranes and moisture-vapor control primers, among other applications. 

Formulation 1: Self levelling Epoxy Floor Coatings:

[image: High Molar Volume Technology - A Step Towards Sustainable Chemistry - ppt  video online download]


Formulation 2: 2K Floor Coat:

[image: Elastic Outdoor Polyaspartic Polyurea Flooring Coating Formulation]

Formulation 3: UV Cure Floor Coating:

[image: Floor Coatings with UV LED Curing: A Focus on Performance and Properties -  UV+EB Technology]
MMA—methyl methacrylate—is a unique type of acrylic resin that is 100% reactive (no VOC). MMA resin is characterized by very rapid cure (typically one hour for full cure), and offer cold-temperature cure (down to minus 20 F), UV resistance, and good chemical resistance. These resin floor systems are used in food plants, sports stadiums, freezers, or projects where very limited time is allowed for the installation and curing. In spite of the 100% reactive nature of MMA, however, it generates a strong odor that requires good ventilation. Vinyl ester resin systems offer excellent chemical resistance, and are typically used for secondary containment dikes where chemicals are stored and in other severe chemical processing areas such as metal plating where a variety of strong acids may be continuously spilled. Vinyl ester generates a strong odor that requires good ventilation during application. More detailed comparisons of polymer resin types would require discussion of individual thickness classifications, which goes beyond the scope of this article.

Formulation 4: Water borne Floor Coating:

[image: WO2006023064A1 - Exterior paint formulation - Google Patents]

Formulation 5: Glossy Top coat/Enamel Floor Coating:

[image: Properties of white gloss wall paint formulation using Incorez 142 and... |  Download Table]

Installation and inspection: Once the polymer floor system has been chosen, the material must be applied and the job inspected and approved. The choice of an appropriate specialty flooring contractor to install the system is just as important as the material used. A contractor trained to install a particular polymer resin floor system (e.g., thin-film coating versus thick overlay) is critical. Once the system and the contractor have been selected, coordination among parties must be maintained to ensure the best performance and user satisfaction. The job does not end with the application of material. A long-term review, maintenance, and repair program should be established for continued performance and satisfaction. Floor surfaces are punished by continuing wear, abrasion, and impact. Even the most durable surface will show areas of distress that require attention. Still, attention to selection and application details prior to installation will prolong the life of a flooring system. As years go by, the success of the project will depend on the coordination between the flooring specialist and the facilities manager. The payback will be a trouble-free floor at lower cost.

A Case Study for Floor coating Test:
[image: WO2016187380A1 - Epoxy coating composition - Google Patents]


	Key Take away from this LO:
Surface evaluation & surface preparation play the key role before application of floor coating. The Types of polymeric materials such as Epoxy, urethane, Acrylics can be utilised for building effective floor coating formulation. Depending on the requirement; low build to high build floor coating system can be developed.
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“Self-Leveling” Epoxy Floor (6-8 mm thickness)

Guide formulation

PART A ( Epoxy Clear ) %
Epoxy resin 100% 15.34
Benzyl Alcohol 0.46
Epoxy Diluents 251
Product AF 70 0.09
Product LE 1066 0.06
Product LE 1019 | 0.04
Viscosity on B4 ford cup @ 30 deg C [ 115-120 sec

Part B ( Pigment paste)

Epoxy pigment concentrate 2.50
PartC
Epoxy Hardener 9.00
Part D
Silica sand 70.00
Total 100.00




image5.jpeg
Component A

Soaeral Amount (%)
D2925 Resin 7
F420 Resin. ]
TiO2 Filler 15
Pigment Certain
Dispersant. 03
Defoaming Agent 04
Flatting agent 03
QUY absorbent Agent 2
Solvent. L]
Total 100
ComponentB
GB90SA-60 100
Total 100
(aNH/aNCO=
1.0:1.05)
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Description

Control UV Cured

Component Amt (g)
Polyester acrylate 134
Highly functional urethane 24.9
monoacrylate 1 7.7
monoacrylate 2 6.9
Diacrylate 1 15.3
Diacrylate 2 6.9
Triacrylate 5.4
Ebecryl 8811, Aliphatic UA, High

Viscosity

ITX, isopropylithioxanthone

Amine co-initiator 34
Benzophenone 3.6
1-Hydroxycyclohexyl-1-phenyl 0.9
methanone

Diphenyl(2,4,6-trimethylbenzoyl)

phosphine oxide (TPO)

Hard Particles 4.0
DBEW/1,000g 60
Viscosity cps 77F 550

I TABLE 2. Effect of high MW aliphatic UA on surface cure

with LED lamps 385, 365
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Description Apwount [ Weight %

Grind .
Water 7392 698
{ Copolymer Dispersant____ I - A -
Minerat Oil Defoatmer 2.00 0.19
Zine Oxide 5.00 0.47
Newo Partcle Metal Oide _ 028
thylene Glycol
‘Amino Alcohol

Non-onic Surfactant

Nepheline Syentte

‘Altapulsite Clay
Letdown,

100% Acrylic Primer Vehicle
| 100% Acrylic Topcoat Vehicle
Miperal Oil Defeamer
TiO2 Shurry

Coaloscent

Assocative RM
Non-fonic HEUR KM
Opaque Polymer
Phosphated Co-cster Surfactant
Mildoweide

n Biocide
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Formulation High gloss grey floor paint using Incorez 142

Part A Material Supplier Parts by weight

1. Emulsified Polyamine Curing Agent Incorez 142 Incorez Ltd 15.65

2. Defoamer BYK-1711 BYK 0.40

3. Wetting agent Disperbyk 180 BYK 1.00

4. Diluent Water Local 6.00

5. Pigment Tiona 595 Cristal Global 10.30

6. Filler Mistron R 20G Imerys 11.00

7. Black Pigment Raven 500 Columbian Chemicals | 0.10

8. Wetting & Levelling Agent Envirogem AD 01 Air Products 0.40

9. Co-Solvent (Benzyl alcohol replacement) | Dowanol DPH 255 | Dow. 2.00

10. Diluent Water Local 6.15

Sub-Total 53.00

Part B Material Supplier Parts by weight

Solid Epoxy Resin Dispersion Beckopox EP ‘Alinex Belgium SA 47.00
2384W/57WA

TOTAL

100.00
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Table 1 — Types of synthetic resin flooring

Type [Name Description Duty Typical thickness
Applied in two or more coats.
‘ Floor seal Generally solvent or water-borne. Lo up to 150 ym
2 Floor coating g‘;’::'::"';‘ e o ore coats. LoMD 150 um to 300 pm
High build Applied in two or more coats.
3 Floor coating | Generally solvent-free. mo 300 pm to 1000 pm
Aggregate dressed systems based on
Multidayer | multiple layers of floor coatings or flow- N
4 flooring applied floorings, often describedas | MP/HD 2mm
‘sandwich’ systems.
Flow-appiied | OfteN referred to as ‘self-smoothing’ or
5 foorim PPl ‘self-levelling’ flooring and having a MD/HD 2mmto 3 mm
9 smooth surface.
Trowel-finished, heavily filled systems,
Resin screed | generally incorporating a surface
6 flooring coating to minimize porosity and provide | MD/HD >4 mm
a wearing surface.
Heavy duty
7 |flowable Having a smooth surface. HDVHD |4 mmto 6 mm
flooring
Trowel-finished, aggregate filed
8 :2;“’;’;:{" systems effectively impervious VHD >6mm
'9 | throughout their thickness.





