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	Learning Objective: 
1. Define Industrial paints
2. Requirement of Industrial coatings
3. Classify Industrial coatings
4. Formulating principles of Industrial coatings  
5. Write suitable formulation for White goods, metal furniture & hospital equipment
6. Calculate mixing ratio of 2 pack polymer on solid basis
7. Explain properties & applications of different Industrial coatings
	Diagram/ Picture




        Fig 1: Items requiring Industrial coatings 
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Fig 2: Classification of Industrial coatings 

	Key Questions

1. Define & classify Industrial coatings
2. State requirements of Industrial coatings
3. Classify Industrial coatings
4. Describe formulating principles of Industrial coatings
5. Write suitable formulations of Industrial coatings
6. Explain properties & applications of Industrial coatings

	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:
“The products which are produced by industries on large scale require coating. Since the products are manufactured either at continuous process or under atomised process. The requirements of coatings for these types of products are altogether are different from architectural items. Thus depending upon the specific requirement of particular item, coating is formulated and evaluated ” 

(Cont. on Next Pages)
	Key Definitions/ Formulas
Industrial Coatings: “The coating applied on the goods/Items produced in Industries to withstand exposure conditions and thereby maintaining the optical and functional performance of good/items is termed as Industrial coatings”  
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	Classification of Industrial coatings:
1. White good industries
2. Furniture industries
3. Automotive Industries
4. Coil coatings
5. Wood coating
6. Speciality coating
7. Plastic coating


	Link to YouTube/ OER/ video


	
Industrial Coatings: 

“Industrial Coatings. An industrial coating is a paint or coating defined by its protective, rather than its aesthetic properties, although it can provide both. The most common use of industrial coatings is for mechanical. Chemical & corrosion control of steel or concrete.”

Requirement of Industrial coatings:
An Industrial coating must exhibit a variety of properties to fulfil its role as a protective coating. Desirable properties include:
· Chemical Resistance: The coating must resist breakdown from the chemicals to which it is exposed. Chemical resistance is primarily a function of the resin used.
· Water Resistance: Water affects virtually all coatings. Greater water resistance equates to more effective corrosion control.
· Ease of Application: Ease of application is a vital characteristic, especially with intricate structural details. The more difficult the application, the more opportunity for defects to be created, leading to premature failure.
· Adhesion to Substrate: Adhesion is based on physical and chemical interactions between the coating and the substrate. Poor adhesion equates to poor performance.
· Cohesive Strength: Coatings must be able to withstand the stresses of the curing process and changes in temperature and moisture content.
· Flexibility and Elongation: The ability to expand and contract with the substrate is critical in some coating applications.
· Impact Resistance: The coating may have to resist impact loads.
· Abrasion Resistance: Coatings in some areas may have to be abrasion-resistant.
· Temperature Resistance: The environment may expose the coating to extremes of temperature, usually elevated.
· Dielectric Strength: A key variable in the barrier coatings and when using coatings in conjunction with cathodic protection.

When formulating coatings, there is usually a trade-off made among the properties mentioned above. Properties alter when the chemistry of the coating is changed. 

Classify Industrial coatings:

The architectural finishes are primarily used and applied for residential/commercial buildings for decoration or protection purpose. However other than these coatings every product which are produced in industries on mass production basis either for domestic or other Industrial consumer will require coating. There are extensive ranges of products which are produced and coated on continuous operational basis. The selection of coatings for every individual item/goods depends on the exposure conditions of item during its service life.     

In coating Industries classification is usually done on the basis of marketing.  In other words focussing on types of particular products and its requirements coating formulations are developed.  Although not limited to these only but some of specific Few of segments covered under Industrial coatings can be mentioned as under,

· White Goods Industries: These are consumer durable Items, i.e. Items which have huge demand for domestic market and almost every household either or require some of these Items. The Items includes Fan, lighting fixtures, geysers, refrigerator, washing machines, toaster, oven, air conditioners etc. 
· Furniture Finishes: Furniture of Metal which consists large number of items such as cupboard, tables, chairs, safe, different types of racks etc. are coated with different types of formulations. 
· Automotive coatings: The requirement of automotive coatings requires very careful formulations of coatings which should meet highest level of decorative and protective standards. The coating Industry targets OEM customers making private and commercial vehicles.
· Coil coatings: This is an emerging field, many OEM manufacturers are now days are using per-coated sheets for their product manufacturing, assembling for their product/s. This eliminates the need of painting and necessary 


installations at OEM site. 
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· Powder coating: The powder coating although not applied extensively however its application areas are increasing every year. The Powder is mostly coated with small & simple shape Items which either need long coating life along with protection value or where customer specifically need this over liquid painting. The list include item from automotive component to electric component and from chemical equipment to pathology equipment.
· Wood coatings: For hospitality industries major emphasis is given on ambience, which is created with the use of natural of artificially modified wood like structure. Such articles, substrates require specially designed coating. Similarly to add elegance for domestic wood furniture/Items people make choice of specialised wood coatings. In both cases to preserve natural and aesthetic look of wood, mostly clear lacquer with variety of formulations are used.  
· Speciality coating:  coatings such as heat resistance, fire resistance, floor coatings etc. can be categorise under this category. Although application is specific and applied only when it is essentially required  
· Plastic coating: Large numbers of industrial items are now days are being replaced with plastic or with plastic modified products. In order to make automobile lightweight and frugal, metal parts have replaced with plastics. The plastic need carefully formulated paint to match performance and optical properties of substrate as well as of paint.  

Formulating principles of Industrial Coatings: Development of industrial coatings are primarily governed by following principles

· Substrate:  Type of substrate largely governs the formulating principle. Like metal substrate can be tried with almost every type of formulations, however substrates like wood, plastic, fibre, aluminium etc. altogether need carefully designed formulations keeping in mind nature and characteristics of substrate. Thus selection of raw material such as pigment, binder, solvents etc make the important role in development of formulation. 
· Size & shape: formulating paint system for specified job also depends on the size and shape of substrate. If the substrate is flat and straight simpler the job is. However with the complicated & intricate substrate, formulation governing selection of pigment, binder, solvents etc. play important role.
· Method of application: The method of application decides the selection/choice of binder in particular while designing formulation of paint. For example developing wood coating which needs brush application, selection of Nitrocellulose lacquer will not prove effective. Similarly for spray application Shellac lacquer will be counter effective.
· Method of drying/curing: Depending upon how applied system/paint/coating on substrate will be cured, selection of proper binder/polymer depends. Selection of air drying alkyd will be disastrous for baking finish and making use of 2 pack coating system below 100C will also against principle of fundamentals of polymer chemistry.
· Exposure conditions: The exposure or surrounding environmental conditions to which object are exposed in field after painting plays very significant role in designing formulation of paint. The correct choice of pigments, polymers, and additives along with method of application with due specifications will add protective values to coating and to the substrate as well.  
· Cost: Despite considering  all above factors, finally cost demanded by vendor can make choice between variety of formulation possibilities for same job/Item. 



	Key Take away from this LO:
What are industrial coatings
Classification of Industrial coatings
Requirement of Industrial coatings
Formulating principles of Industrial coatings
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