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About this book
This Participant Handbook is designed to enable training for the specific Qualification Pack(QP). Each
“National Occupational (NOS)” is covered across unit/s.
Key Learning Objectives for the specific NOS mark the beginning of the Unit/s for that NOS. The
symbols used in this book are described below.
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1. Introduction
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Key Learning Outcomes
At the end of this module, you will be able to:
1. Discuss the paints and coatings sector in India, and its sub-sectors
2. Define your roles and responsibilities
3. Prepare a part or an article for powder coating
4. Demonstrate how to powder coat a surface or an article
5. Maintain tools, equipment and materials required
6. Recognise good quality finish and identify coating defects
7. Demonstrate skills required for the job (behavioural, professional, technical and communication)
8. Work in a safe manner without endangering your health and that of your colleagues

UNIT 1.1: Paints and Coatings Sector in India
Unit Objectives
At the end of this unit, you will be able to:
1

Explain what paints and coatings are

2

Describe the classification of paints into different types

3

See where powder coatings fall in the total coatings sector

4

Name the subsectors in the industry and the types of jobs available

5

Explain what powder coating is

6

Explain what a powder coater does

1.1.1 About Paints and Coatings Sector

Paints are present all around us. Wherever we look we see paint in some form – on walls, doors, floors,
furniture, fans, cell phones, gas cylinders, cars, computers and laptops, motorcycles and scooters, trains
and buses, shop signage & road signs, bridges, electric poles, pipelines --- the list goes on. As you see,
there are very few articles or items that we see or use in our daily lives that do not carry some coating or
the other. You will be surprised to know that even metal cans that are used to pack food and beverages,
glass bottles carrying soft drinks and other products, metal tips of shoe laces, door knobs and handles,
airport runways and factory rooftops, aeroplanes and ships – all have coatings applied on them for
protection, indication or decoration. The paint industry adds so much colour and convenience to our
everyday lives that it would be difficult to imagine a world without it! As you look around and see the
universal presence of coatings everywhere, you would also realise that the paint and coatings field is
quite complex.

What is the purpose behind use of paints? Decoration is certainly one important reason why paints are
used. They lend colour and beauty to objects on which they are applied and greatly increase their visual
appeal. An equally important reason for the use of paints is protection. The life of products, especially
these made of metals or wood is greatly enhanced if an appropriate coating is applied on it. The
universal use of iron and steel on various industrial ad household products would be virtually
unthinkable in the absence of coatings to protect them.

2
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Exterior Wall

Bus

Commercial Vehicle

Road Marking

Wood Polishing

Motorcycle

Runway

Aeroplane

Bicycle

Interior Wall

Car

Household Appliances

Figure : 1.1.1. Paints are present everywhere
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Likewise, wooden furniture and articles are known to last centuries if they protected with regular
application of coatings on them. Our ancestors understood this, which explains why varnishes and lacquers
are as old as civilisation itself.
Coatings are also used for “indication”. All of us are familiar that red is a colour used to indicate danger or fire
and hence fire, tinders, stop signs and caution/danger signals. Likewise, ambulances and hospital furniture
are always painted white while school buses are yellow. You will find that paints help to identify and make life
convenient for us. White road marking, red post boxes, green park fencing, black and yellow taxis and auto
rickshaws – one can think of many such examples.
Paints also help to improve cleanliness and hygiene. Coatings with antifungal properties help to keep walls in
homes and buildings free from fungus especially in damp weather. Coatings used in food cans protect the
contents from spoiling and serve as a protective barrier. Coatings can even help retard fire or enhance the
protection against fire. Thus, there are many uses for paints and coatings in our everyday life.
While the common person sees it as being colourful with a great deal of variety, to the technical people
formulating and making paint products and to those who apply the products to surfaces, it a complex world
--- of different chemistries and technologies, of a range of demanding and often conflicting requirements, of

Notes
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1.1.2 Classification of Paints
Broadly, paints are of two types: decorative and industrial. Decorative paints consist mainly of
products that go on exteriors and interiors of buildings as well as on furniture items. Industrial
paints on the other hand include a wide variety and are further classified under various subgroups,
such as Automotive OE, Automotive Refinish, Powder Coatings, General Industrial, Coil Coatings,
Marine Coatings, Packaging Coatings etc.
Decorative

Industrial

Exteriors

Automotive OE

Interiors

Automotive Refinish

Furniture

Powder Coatings
General Industrial
Coil Coatings
Marine Coatings
Packaging Coatings

You will thus notice that paint is a fascinating product. Just think of this one example: today a motor
car made almost entirely of steel, a metal that corrodes easily and rapidly when exposed to normal
weather, can, when correctly painted with good quality paint available in India, take the highly
corrosive outdoor environment of a coastal city such as Mumbai or Kochi with hot summers and wet
monsoons and not show any sign of corrosion even after ten years.
Several job opportunities exist in the making, packing, distribution and sale of paints, broadly
referred to as the manufacturing sub-sector of the industry. You can acquire skills required by paint
factories – for example in processing, colour matching, filling and packing or quality control; or in
sales outlets, mixing and tinting colours to customer specifications.
However, the bigger part of the paint sector is the application sub-sector. It offers a much larger
scope for employment - in the application of paints: be it architectural paints, wood finishes or
industrial paints.

Figure : 1.1.2. Paint application sub-sector

5

Participant Handbook

UNIT 1.2: Powder Coatings
Unit Objectives
At the end of this unit, you will be able to:
1

Describe what powder coatings are

2

Explain why powder coating use is growing rapidly

3

Describe the future potential for powder coating

Powder coating is a technology which is fairly new and growing in Indian industry. It is a technology in
which, the paint is available in powder form and is applied as a dry powder on components. Naturally the
absence of thinner as in liquid paints eliminates pollution by thinner evaporation and hence it is called as a
"Green Coating Technology”. Several developments beginning from the middle of the last century
gradually came together to make powder coating possible: developments in thermoplastic resin
technology, electrostatic spray process, advances in thermosetting resins, development of the extrusion
process for manufacture of powders and tougher environmental regulations to name a few.
Today powder coatings constitute the fastest growing segment amongst all industrial paints.
Environmental considerations, cost competitiveness, good durability and the availability of a variety of
chemistries to suit different requirements have made powder coating an attractive option for varied
applications. Many leading companies, large and small, produce powder coatings in India.
The application market is distributed all over the country - both at the factories of original equipment
manufacturers and independent job coaters. Growth in middle class population in our country will lead to
rapid growth in the demand for appliances, two wheelers, cars, furniture etc. in future. This will ensure
continuing rapid growth in the powder coating industry. Environmental restrictions are also getting more
stringent. Further, new technologies are making it possible to use powder coatings in an ever-increasing
number of applications. Considering all these factors one can safely say that powder coatings have a very
bright future.

Figure : 1.2.1. Powder coated products
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UNIT 1.3: Job Role of a Powder Coater
Unit Objectives
At the end of this unit, you will be able to:
1

Describe what a powder coater does

2

Explain the present opportunities and future prospects for powder coaters

A Powder Coater is the person who actually applies the powder coating product on the article or
surface that is to be painted. while the development chemist in the research laboratory designs
the product to deliver all the properties desired by the customer at an economical cost and the
operators in powder coating factory produce coatings as per the design, the powder coater is the
one who esnures that the customer actually gets the full value from the product in terms of
protection, appearance and cost.
Application of powder coating is thus a skilled technical trade. It is an industrial operation. So
typically, the powder coater will work in industrial organisations and will have a great chance to
get a permanent job in a better work environment of the organised sector. There is a shortage of
knowledgeable and skilled people in the industry which enhances job opportunities for trained
powder coaters in India as well as abroad. There are also good chances to grow in the company
hierarchy.
Rapid growth in the powder coatings industry will create more demand for powder coaters in
future in our country. Being a relatively recent field there will also be new technical developments
taking place in this area and a person who keeps abreast of these developments will find the field
exciting and full of growth opportunity. With adequate experience, a powder coater may also
consider becoming an entrepreneur by venturing into job coating.

Figure : 1.3.1. Powder coating in progress
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Powder coatings is a fast growing product group in industrial paints. A person who applies powder
coating is a powder coater. Job opportunities for a powder coater are very good.

Notes
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2. Prepare for Coating
Unit 2.1 –

Basics of Powder Coating

Unit 2.2 –

Study the Drawing and Production Plan

Unit 2.3 –

Study the Coating Required
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Key Learning Outcomes
At the end of this module, you will be able to:
1. Describe basic concepts, characteristics and uses of powder coating
2. Compare powder coating with solvent based paints and its advantages and disadvantages
3. Study and describe the production plan
4. Describe finish required
5. Explain how to prepare jigging

UNIT 2.1: Basics of Powder Coating
Unit Objectives
At the end of this unit, you will be able to:
1. Explain advantages and limitation of powder coating and its uses
2. Describe the components of powder coating and the paint chemistry
3. Explain the manufacturing process for powder coating and quality control at each stage

2.1.1 Use of Powders
Powder coatings are used on a wide variety of metal articles and components. Appliances,
industrial machinery, auto parts and steel furniture are examples of items that are generally
powder coated.
Appliances:

Washing Machine

Refrigerator

Oven
Figure : 2.1.1. Powder coated products in day - to - day life

12

Powder Coater

Garden Equipment:

Lawnmower

Gardening Tool

Garden Furniture
Architectural Applications:

Aluminium Extrusions

Cabins

Window Grill
Figure : 2.1.1. Powder coated products in day - to - day life
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Furniture and Fittings:

Cabinet

Light Fixture

General Furniture

Shock Absorbers

Alloy Wheel

Fork Lift

Agricultural Equipment

Automotive Parts:

Silencer

Heavy Equipment:

Heavy Loader

Figure : 2.1.1. Various examples of powder coated components and articles
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2.1.2 Introduction to Powder Coating
Powder coating is a dry paint material. It is used for finishing the industrial products in place of liquid
paints.
The Powder Coating offers the benefit of dry finishing without using solvents and thinners. We thus avoid
handling and storage of solvents on site.
The powder material is a dry fine organic resin, pigment powder mix with particles of size, 100 - 250
microns. A micron is 1/1000000 of a metre.
The coated products are baked in a preheated oven at elevated temperature during which the fine
powder softens, melts, flows to smooth finish and hardens.
The industrial powders available today are of two types: thermoplastic & thermosetting.
Thermoplastic:
Thermoplastic powder melts and forms film and has low resistance to heating. The thermoplastics melt
again and again with high temperature and become solid at normal temperature.

Nylon coated printing machine rollers.

PVC coated basket for deep freezer

Figure : 2.1.2. Some examples of Thermoplastic powder coatings
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Thermosetting:
It melts and sets permanently while in the oven. This sets with heat and never melts again with elevated
temperature.
Thermosetting powders have good mechanical strength and are used for outdoor applications,
industrial articles, specially fabricated steel and aluminum.
Properties and selection:
Ÿ
Ÿ
Ÿ
Ÿ
Ÿ
Ÿ
Ÿ
Ÿ
Ÿ
Ÿ
Ÿ
Ÿ

The thickness of powder coating films is typically around 60+10 microns in case of smooth
finishes and 80-100 microns in case of textured finishes.
The popular application is by electrostatic spraying; therefore, the articles must be electrically
conductive and hence non-metallic articles are difficult to coat.
For decorative thermosetting coatings, film thickness ranges from 50-70 microns.
Functional thermosetting coatings require film thicknesses from 100-250 microns
The selection of the powder product and its composition (formulation) is influenced by the final
film properties desired including:
Finish
Gloss
Hardness
Flexibility
Adhesion
Chemical resistance
Corrosion resistance

Application techniques and curing conditions including the type of oven, curing time and
temperature also play a role in the selection of the product.
Advantages and limitations of powder coatings
While powder coatings have several advantages over liquid paints they also carry certain limitations.
The advantages and limitations are summarised in the table that follows. Considerations that govern
the choice between liquid and powder coatings are also discussed.
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Advantages and Limitations of Powder Coating
Advantages

Limitations

Ready to use, doesn’t need adjustments like

Limitations in colour matching

addition of thinner, checking viscosity etc.
Touch up and repairs not possible
Single coat system - no primer is required
like in the case of liquid paints

No air drying, powder coating needs high
temperatures to get cured

Variety of finishes can be achieved
without special skills

Automotive Class “A” finish is not possible

As the powder film is denser, higher

On site tinting / changing shade not possible

mechanical and chemical resistance
properties can be achieved

Mixing of different colour powder not
feasible

No solvents evaporation - less pollution
the cured film is denser, less permeable and
has higher corrosion resistance
Low wastage in application - more than
95 % usage

17
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Powder Coating vs. Liquid Painting
Economic Considerations
Powder Coating

Liquid Painting

Average material efficiency up to 95% of
material sprayed

Average material efficiency is only 35%
in case of conventional air assisted spray

Overspray can be reclaimed

Overspray can not be recovered

Considerably lower applied cost

High film losses due to evaporation of
solvents

Environmental Considerations
Powder Coating

Liquid Painting

Powder coatings are solvent free

Most liquid coatings contain solvents

No hazardous waste, leading to better

Liquid coatings release VOC’s during cure

compliance with environmental regulations

process

Overspray can be reclaimed

Overspray needs to be handled as hazardous
waste

Mechanical Considerations
Powder Coating

Liquid Painting

Application of a single coat can produce a

Application of a single coat can produce

thickness of 2-4 mils

film thickness of only 1.2 mils

Optimum results after application of single

Multiple coats are required to achieve required

coat

film thickness

Excellent mechanical properties because of

“Inferior” mechanical properties

“Crosslinking process / polymerization”
Excellent edge coverage - less touch-up

Poor edge coverage

cost
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2.1.3 Components of Powder Coatings
The success of any powder coating depends on its nature, chemical composition and the physical
condition of the powders.
The compositions vary considerably depending on the end application, economics and the durability
expectation of the coated components.

Powder Composition

Figure : 2.1.3. Powder composition

NOTE: Percentages may vary for different kinds of powders.
Pigment: Pigments are extremely fine coloured powders insoluble in resin, water or solvents. Pigments
contribute colour and opacity (hiding power) to the powder coating film. Pigment adds strength to the
film called reinforcement. A pigmented film is more durable and weather resistant than an unpigmented
film of the same binder.

Coloured Pigments

White Pigments

Figure : 2.1.3. Ingredients of powder coating

19

Metallic Pigments

Participant Handbook

Extenders: These are inexpensive minerals used in paint formulations. They help extend the mileage
obtained from pigments which are used in limited quantities due to their high cost. In certain cases,
extenders are known to enhance specific properties of the powder.

Resins or Binders: Resins are organic materials in polymerised form, which are available as both liquids
and solids. But only solid resins are used in powder applications. The properties of the powder film are
determined to a large extent by the resin. The resin softens on heating but has no sharp melting point,
only a softening range. Forms a thin film on stoving at high temperature by melting, flowing and curing

Resins in solid form used for Powder Coating
Additives: Additives are used in small quantities for enhancing certain desired properties. Most
additives would be in solid / powder form, some may be gels or liquids.

Gel Additives

Powder Additive

Figure : 2.1.3. Ingredients of powder
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2.1.4 Powder Generics – Types of Powders
Pure Epoxy
Epoxy Polyester
Pure Polyester
Polyurethane
Acrylic

(PE)
(EP-Hybrid)
(PP)
(PU)
(Ac)

Pure Epoxy (PE) usage

Coated pipes

Valves Construction

Rebars

Stand of car rear view mirror

Motorcycle shock absorbers

Pure Polyester (PP) usage

Wheel rim

Epoxy Polyester (EP-Hybrid) usage

Refrigerator

Washing machine

Figure : 2.1.4. Different types of powders used for coating
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Polyurethane (PU) or Acrylic (Ac)

Industrial parts
Figure : 2.1.4. Different types of powders used for coating

Variety of powders and their usage
Powder system
Epoxy

Advantages
Good chemical resistance
Best corrosion resistance
Best surface hardness
Better mechanical properties
Low curing temperature

Epoxy polyester

Good flow
Good application properties
Low colour variation
Flexibility in formulation

Polyester

Good outdoor durability
Better mechanical properties
Good colour stability

Polyurethane

Acrylic

Good mechanical properties
Chemical properties
Better outdoor durability
Flow and smoothness
Best flow and clarity
Good chemical properties
Good hardness
Better outdoor durability
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Limitation
Poor UV resistance
Sensitivity to colour variations
when exposed to heat

Slightly improved UV
resistance than epoxy.

Limited chemical and solvent
resistance than epoxy.

Low reactivity

Incompatibility with other
powders
Storage stability
Difficult to pigment
Expensive

Powder Coater

Variety of powders and their properties
Property / Generic

EPOXY

POLYESTER

HYBRID

ACRYLIC

POLYURETHANE

Outdoor Stability

1

5

2 or 3

5

4

Chemical Resistance

5

4

4 or 5

4

4

Corrosion Resistance

5

3 or 4

4

3

4

Heat Resistance

4

3

3

3

3

Impact

4 or 5

4

4

2 or 3

4

Flexibility

4 or 5

2 or 3

4

4

4

Hardness

5

4

3

4

3

Scale:
0 - Not recommended
1 - Poor
2 - Fair
3 - Good
4 - Very Good
5 - Excellent
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2.1.5 Manufacturing of Powder and Quality Control
Powder Manufacturing Stages

Powder manufacturing consists of several stages. Each stage is critical from the viewpoint of ultimate
quality and needs to be diligently followed with in process quality control.

Weighing of
the raw
material

Premixing

Hot Melt
Compounding

Cooling

Chipping
Coarse
Grinding
Fine
Grinding
Sieving Screening

Packaging of
Powders

Figure : 2.1.5. Powder manufacturing process flow chart
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Powder Manufacturing Process
Stage 1: Extrusion
All powders and resins are mixed and sent to extruder for further process. Below are the various
extrusion process stages.

Powder Extruder

Powder Extrudate

Rollers

Flattening + Cooling

Powder Chips
Figure : 2.1.5. Powder manufacturing process
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Stage 2: Pulverisation
Pulverisation is the process of grinding the chips into powder form. After grinding, the fines are
separated and the final product of appropriate particle size range is packed for sale.

Grinding (Air Classifying Mill)

Powder Packing

Figure : 2.1.5. Powder manufacturing process
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2.1.6 Powder Packaging and Storage
Powder packaging comes in carton boxes of various capacities. Ideal storage should be on racks, where
more than 3 boxes should not be stored.

Correct Storage

Wrong Storage

The powder can be safely stored for up to 12
months if kept in unopened packaging in a
dry, cool place (30°C) .

Powder boxes should not be stored more
than 3 layers vertically.
At ambient temperatures above 30C, the
powder particles may start softening0 and
due to the weight of boxes above it would
start to form lumps.

Higher temperatures and humid conditions
result in absorption of moisture.

The boxes should not be stored in the
open where the temperature can cross
30°C.

Storage conditions can vary for some
powders so the product data sheet should be
referred to at all times.

Figure : 2.1.6. Incorrect storage of powder coating
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Powder Coating Basics
Powder coatings offer advantages but also suffer from a few disadvantages. Hence there are
instances where we would recommend powder coating and applications where they are not suitable.
Many types of powder coatings are available to suit different applications. Resins constitute the
backbone of powder coating. Pigments provide colours and hiding.
Many steps and machines are involved in making powder coating in a factory and care and effort goes
into its manufacture. From the many types of powder coatings available, one can select the right type
for a specific application.

Notes
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
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Unit 2.2: Study the Drawing and Production Plan
Unit Objectives
At the end of this unit, you will be able to:
1. Explain the drawing and production plan for powder coating
2. Describe the customer specifications for powder coating

2.2.1 Study the Drawing and Production Plan
It is necessary to study the customer drawing and standards for the powder coating operations. What the
customer wants from the coating system would be mentioned very clearly.
There would be clear-cut specifications in terms of
Visual requirements, like colour, gloss, finish etc.
Mechanical strength related requirements like DFT, Impact Resistance, Pencil Hardness etc.
Corrosion resistance requirements like Salt-spray Resistance, Humidity Resistance etc.

Ÿ
Ÿ
Ÿ

The quality team checks the materials for suitability and preparation.
Understand what needs to be done
How many jobs are expected in a shift
Customer specifications
Quality standards to follow
Clarify and confirm from the supervisor about the specifications
Check the parts for pretreatment

Ÿ
Ÿ
Ÿ
Ÿ
Ÿ
Ÿ
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2.2.2 Operational Methods:
There are two strategies for integrating the coating operation into the manufacturing operations.
Designated as “conveyorised” and “batch-type” productions.

Figure : 2.2.2. Powder coating operation

Conveyor system is used in high volume production lines with continuous operations where the same
colour runs for a longer time.
Batch type system will have smaller volume in batches where frequent colour changes can happen.

2.2.3. Prepare for Jigging
Selecting the correct jigs is very important as correct jigging ensures the powder covers the total surface
evenly with correct thickness and there are no marks or bare areas left. Fabricated sections or parts of
the components are jigged and racked for efficiency in powder coating and ease of handling.

Figure : 2.2.3. Powder coating jigs and racks
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Tips

!

Production Plan
You will notice that the needs of the customer expressed in terms of number and type of jobs to be
coated and the quality specifications form the basis for selecting powder coating product and process.
Selecting correct jigs is important to ensure an even defect free coating with uniform thickness.

Unit 2.3: Study the Coating Required
Unit Objectives
At the end of this unit, you will be able to:
1. Explain the basic concepts of colour
2. Describe the color and finish specifications of the customer
3. Describe the types of finish in powder coating

2.3.1 Colour
When we speak of paints, the first thought that comes to our mind is that of colour. We always associate
paints with colour. When light falls on an object, a part of the light is absorbed and a part is reflected. The
reflected light gives colour to the object. In darkness, we see no colour. Similarly, under different light
sources such as sunlight, tube light or sodium vapour street lights the same object will appear different in
colour. So the colour that we perceive depends on light source. When we speak of colour, we normally
refer to what is seen in day light.
Colours can be classified as follows:
Primary Colours: Red, yellow and blue are called primary colours. They cannot be obtained by mixing
together other colours.

Figure 2.3.1: Primary Colours

Secondary Colours: Orange, green and violet are called secondary colours. They are obtained by mixing
in equal amounts two adjoining primaries.

Red + yellow = Orange
Yellow + blue = Green
Blue + red = Violet

Figure 2.3.2: Primary & Secondary Colours
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Mixing of Colours:

Figure 2.3.3: Mixing of colours

Intermediary Colours: When the primaries are not mixed in equal amounts, intermediary colours are
formed, such as yellow-green (chartreuse), green-yellow (apple green), etc.

Figure 2.3.4: Intermediate colours

Tertiary Colours: Tertiary colours are obtained by mixing together two secondary colours, such as orange
with green (olive), green with violet (slate) or violet with orange (russet).

Figure 2.3.5: Tertiary colours
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Complimentary Colours: Colours that appear opposite from each other on the colour wheel are called
complimentary colours. Complimentary colours include: red and green, yellow and violet, blue and
orange, etc. A complimentary colour is often used to reduce the chroma (brightness or intensity) of its
opposite. When two complimentary colours are mixed in equal parts, although theoretically they should
produce black, they produce neutral a greyish dark brown.

Figure 2.3.6: Colour wheel and complimentary colours

Warm Colours: are those of the fire and sun, reds, yellows, oranges and red violets.
Cool Colours: are those of ice and the oceans, blues, blue-greens, & blue-violets.

Figure 2.3.7: Warm and cool colours
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Colour Standards:
RAL – Industrial colour standards worldwide

Figure 2.3.8 : RAL - Colour Standard

RAL is used for information defining standard colours for paint and coatings. It is the most popular central
European Colour Standard used today. The colours are used in architecture, construction, industry and
road safety.
The human eye distinguishes about ten million colour shades. How can we tell exactly which colour we
mean? With the use of RAL colour charts!
Since 1927, RAL has created a uniform language when it comes to colour. It has standardised, numbered
and named the abundance of colours. These standards are easily understandable and applicable worldwide.
Some example of colours from the RAL colour chart are mentioned below. The first digit relates to the
shade of the colour:
1xxx Yellow RAL 1000

Green Beige - RAL 1034 Pastel Yellow (27)

2xxx Orange RAL 2000

Yellow Orange - RAL 2012 Salmon Orange (12)

3xxx Red RAL 3000

Flame Red - RAL 3031 Orient Red (22)

4xxx Violet RAL 4001

Red Lilac - RAL 4010 Telemagenta (10)

5xxx Blue RAL 5000

Violet Blue - RAL 5024 Pastel Blue (23)

6xxx Green RAL 6000

Patina Green - RAL 6034 Pastel Turquoise (32)

7xxx Grey RAL 7000

Quirrel Grey - RAL 7047 Telegrey 4 (37)

8xxx Brown RAL 8000

Green Brown - RAL 8028 Terra Brown (19)

9xxx White/Black RAL 9001

Cream - RAL 9018 Papyrus White (12)
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2.3.2 Types of Finish:
Besides colour there are two other aspects describing the appearance of a finish that you will come
across – Gloss and the Type of finish. Gloss refers to the shine in the paint film. A high gloss surface
appears mirror like whereas a matt finish is dull or flat. The Gloss level is expressed as percentage of the
light that is reflected from a surface in a mirror like fashion. Since the extent of reflection also depends
on the angle at which the surface is held, gloss level is measured and expressed as a value at a specific
angle.

Type of Finish

Gloss Level

Dead Matt

0-15%

Matt

15-30%

Egg Shell Matt

30-45%

Satin

45-60%

Semi Glossy

60-75%

Glossy

75-90%

High Gloss

90% +

Figure 2.3.9: Reading gloss at different angles

•

Gloss is measured by a gloss meter at different angles

•

An angle of 60° is most common in the powder coating industry. Usually recommended for
medium gloss levels.

•

An angle of 20° is used to achieve a more differentiated result of high gloss surfaces usually
recommended for automotive class “A” finish – liquid coatings

•

An angle of 85° is used to achieve a more differentiated result of low gloss surfaces, not so
popular in coating industry
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Structure Finish

Sand Finish

Gloss

Semi Gloss - Satin

Matt

Hammer Tone Finish

Metallic

Antique Finish

Figure : 2.3.2. Various types of powder coating finishes available
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!

Colour
If you found the colours on two different objects looking the same at night (say under a tube light) will
they may not be the same in bright day light. Therefore one should always match colours in daylight.
colurs?

Notes
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3. Pretreat the Sections
to be Coated

Unit 3.1 – Pretreatment Process
Unit 3.2 – Company's Policy and Work Instructions on Quality
Standards
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Key Learning Outcomes
At the end of this module, you will be able to:
1. Describe the pretreatment process for powder coating
2. Follow company's policy and work instructions on quality standards

UNIT 3.1: Basics of Powder Coating
Unit Objectives
At the end of this unit, you will be able to:
1. Explain the importance of pretreatment before powder coating
2. Describe the pretreatment process flow

3.1.1 Powder Coating Facility Process Flow Diagram
A thorough understanding of the total system of powder coating is necessary to begin with. In a typical
powder coating line, there are many stages that the job moves through from the time it enters the line as a
raw article to be coated. If it is made of cold rolled sheet, it can be directly loaded on the line whereas hot
rolled sheets will need to go through blasting/ acid pickling to remove mill scales. The job is then
pretreated, whereby the surface is prepared for being coated. After this the article is dried thoroughly and
this is followed by powder coating application, typically using electrostatic spray guns in a specially
designed booth. Thereafter the article is cured at high temperature in an oven which results in the powder
particles melting, fusing and levelling out into a firm uniform film. After it is cooled, the article is unloaded,
inspected and is then ready for despatch. The entire process can be schematically represented as follows:

Cold Rolled Sheets

Blasting
Hot Rolled Sheets

Acid Pickling

Loading
Components

Baking at
High Temp

Cooling

Powder
Application

Unloading

Figure 3.1.1: Powder coating process flow
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3.1.2 Pretreatment Methods
One of the most important steps in powder coating is pretreatment because pretreatment
enhances the proper adhesion of the powder to the substrate and provides lasting resistance to
corrosion.

Plant Layout - Sample

Figure : 3.1.2. Plant Layout - Sample

Pretreatment
Before
Coating

Chemical Method

Mechanical Method

Solvent cleaning
Hand tool cleaning
Power tool cleaning
Blasting – shot or grit

Phosphating
Chromatising
Three in One Wiping

Figure : 3.1.2. (i) Pretreatment process flow

41

Participant Handbook

There are two kinds of pretreatment methods:
Mechanical Methods:
Ÿ Emery sanding
Ÿ Wire brushing
Ÿ Shot/sand blasting
Chemical Process:
Ÿ Traditional "7 tank" method.
Ÿ Removes impurities chemically and enhances coating strength
Selecting a pretreatment method will depend on the type, shape of articles, corrosion
resistance requirements, etc.
Thumb Rule:
Mechanical pretreatment is preferred for HR (Hot Rolled) steels & castings
Chemical pretreatment is preferred for CR (Cold Rolled) sheets & HR Pickled Materials

C R Sheets

H R Sheets

Acid Pickling
Blasting
Pretreatment

Coating
Application
Mechanical or abrasive cleaning is suitable where steel surfaces have been subject to abuse such as mill
scales, severe corrosion, rust, and oxidation. Mechanical cleaning is also referred to as "surface
preparation". It is appropriate for steel surfaces which exhibit large amount of heat scale or controlled
oxidation and especially loosely adherent accumulations found in hot rolled steel of poor quality. It is very
difficult to achieve any form of quality coating with these contaminants.
Mechanical cleaning benefits:
Ÿ Removes scale
Ÿ Removes rust
Ÿ Provides adhesion
Mechanical cleaning limitations:
Material wear and warpage if thin (warpage/ damage) in case of shot/grit blasting.
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Emery sanding, wire brushing, shot/sand blasting are also known as Hand Tool Cleaning methods
or Mechanical Surface Preparation.

Emery Sanding

Wire Brushing

Emery Sanding

Shot Blasting Chamber
Figure : 3.1.2. (ii) Mechanical pretreatment method

43

Shot Blasting

Participant Handbook

3.1.3 Importance of Inspecting the Substrate before
Pretreatment
Before an article is taken up for pretreatment, it is important to thoroughly inspect it for weld
defects, sharp edges, spatters, oil, grease etc. These have to be removed as otherwise a uniform
coating will not result.

Grinding /chipping
weld defects, sharp
edges & spatters

Solvent Wipe
for removal of oil,
dust etc

Check for cleanliness
& oil removal

Inspection before pretreatment:
1. Check for residues of oil, grease, fingerprints, chemical salts and mud/dust deposits on the
surface before surface preparation as their presence can cause poor addition and uneven
coating.
2. Smoothen and grind rough welds, sharp protrusions and edges. A smooth and clean
surface is a prerequisite for even coating coverage.
3. Removing oil/grease is mandatory process before blasting.

Weld Spatters - Wrong

Sharp Edges - Wrong
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Rounded Edges - Right
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Solvent wipe
before blasting

Vacuum cleaning
after blasting operation

Movement for
loading for coating

The recommended solvent for solvent wipe is MTO / Xylene or other slow drying solvents.
Apply solvent by pouring on cotton rag.
Apply on surface.
Wipe again with dry cloth.
Do not:
Use fast drying solvent / thinner.
Do not dip the cloth in solvent container, it will contaminate solvent.
Water Break Test

Wrong

Right

Water break test is performed to ensure that oil and grease has been thoroughly removed from
substrate. The test involves spraying clean water at random locations on the job with the aid of a
spray bottle.

Spray Bottles

45

Participant Handbook

Before blasting:
Check for compressed air quality using blotter test as described below
This is a test indicating oil and water in compressed air. A clean white absorbent cloth shall be
attached to a rigid frame and the compressed air exhausted on to it. The nozzle shall be kept at a
distance of approximately 18” for approximately one minute.
After the test is complete, the cloth or blotter paper is visually examined against light for oil or water.
Check the condition of the abrasives to be used:
Abrasive control:
Only dry and clean steel grits/shots to be used for blasting and broken down grits & dust shall be
sieved and extracted.
Metallic abrasives as per SSPC AB2 (recycling and cleanliness), SSPC AB3 (use of ferrous metallic
abrasive) standard.
Vial test:
To conduct this vial test for dust particle and oil, fill up a clear plastic bottle one-third with the
abrasive, then fill to two-thirds with clean water. Shake the bottle vigorously, allow the abrasive to
settle for 20-30 minutes, then observe the top surface of the water for an oil film and the entire
liquid portion for colour and turbidity (cloudiness).
Check for the dust level on the jobs:
After blasting, dust level shall be checked and reported before the next coat.The dust test kit can be
used in accordance with the recommendations either as a pass/fail test or as a permanent record.
To perform the dust/debris removal test, a clear adhesive tape (25 mm wide), magnifier and a white
board is needed.

Figure : 3.1.3. Standard chart showing different levels of dust for comparison with adhesive tape from the job
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3.1.4 International Standards
There are international standards for mechanical surface treatment by the following organisations :
SSPC USA: Society for Protective Coatings, is focused on the
protection and preservation of steel and other industrial surfaces
through the use of high-performance industrial coatings. SSPC is
the leading source of information on surface preparation, coating
selection, coating application, environmental regulations, and
health and safety issues that affect the protective coatings

NACE International: The Worldwide Corrosion Authority, is
recognised globally as the premier authority for corrosion control
solutions

ISO (International Organization for Standardization) is an
independent, non-governmental membership organisation
and the world’s largest developer of voluntary international
standards.

Tips

!

Follow the pretreatment points as listed below:
Oil removal by solvent wipe
The water break test
Compressed air quality check
Abrasive condition checks
Blasting
Removal of dust and debris
The job is then moved for chemical pretreatment or coating within 4 hours.
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3.1.5 Chemical Pretreatment:
For mild steel, use phosphating as pretreatment and for aluminium, galvanised iron (GI), hot dipped
galvanised (HDG) chromatising pretreatment is used.
Traditional process of chemical pretreatment is called "7 Tank Process" which involves the following
stages.

Degreasing
To remove grease, oil, coolants, dust, dirt, burr etc. from the job

Water Rinse
To remove chemicals from the earlier tank

Derusting
To remove rust & oxidation from the job

Water Rinse
To remove chemicals from the earlier tank

Phosphating
To create a phosphate layer on surface to give added corrosion resistance & good adhesion

Water Rinse
To remove chemicals from the earlier tank

Passivation
To slow down the rusting reaction by sealing the gaps in phosphate crystals

It is important to complete this process before powder coating; otherwise coating will not have good
life as expected.
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The “7 tank process” can be further be modified to include more number of stages in chemical
pretreatment as shown in the diagram below.

Cleaning Stages

Conversion Coating Stages

Hot Water
Rinse

Derusting

Phosphating

Knock Off
Degreasing

Water Rinse

Water Rinse

Degreasing

Water Rinse

Water Rinse

Water Rinse

Water Rinse

Passivation

Surface
Conditioning

The “7 Tank Process” depends on the job shape, production volumes, type of oil on jobs, condition of
jobs etc. After all these considerations a suitable method is selected. Depending on the condition of the
surface, the quality of soils and water available, basic process being the same, the total number of tanks
may vary from 7 to 20. Pretreatment process can be either dip or spray depending on the shape/size of
the components and the volume of production.
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" 7 Tank" pretreatment stage details:
Hot Water Rinse/knock off degreasing /degreasing:
Degreasing chemicals – mixture of alkaline builders and surfactants
Temperature reduces the viscosity of oils
Surfactant emulsifies the oils or soils
Alkaline builders saponify , disperse the oil and cuts the oil film
Hot Water Stage

Hot Water Spray

Oil Removal

Metal Surface Oil Film

Degreasing

Figure : 3.1.5. Stages of pretreatment process
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Water rinsing:
Removes alkaline or acidic contamination from surface.
Controls contamination level in tanks.
Derusting:
Removal of rust and oxide products on the product surface.
This process involves acids, which are hazardous and toxic. So most of the new lines avoid
this stage. Replacement of this stage is needed for conditioning the surface for phosphating
reaction.
Surface conditioning:
Activates the surface before phosphating.
Controls crystal size of the final phosphating layer.
Phosphating:
Selection of phosphate coating depends on end use of article and economies.
Iron phosphate used for ferrous metals.
Zinc phosphate used for ferrous metals.
Iron phosphate is usually selected where the corrosion resistance expected is lower.
For outdoor products like automobiles etc. zinc phosphate is preferred, because it gives
better corrosion resistance.
Chromate conversion used for aluminum and galvanised components.
Passivation:
Seals the gap between phosphate crystals.
Improves corrosion resistance of the coating systems.
Eliminates contaminants from surface.

Pretreatment Process - Spray Type

Pretreatment Process - Dip Type
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Factors to be considered for pretreatment process:
To get the optimum results from any pretreatment process it is essential to control all three components of
the process.
1. Pretreatment chemical quality:
In order to get consistent result from pre-treatment process, chemical must be of consistent quality. To
ensure this, regular titration should be done every shift and a record should be maintained. These titration
values are called pointage.
The chemical suppliers recommend the titration details and the pointages for baths.
Ask the chemical supplier to give a detailed description of operational parameters in the form of
Operational Manual.
Ÿ This manual should contain all of the information pertaining to the process.
Ÿ Generally, the chemical supplier provides the training with regard to with the system covering the
basics of each process and how to monitor it.
Ÿ
Ÿ

Ÿ

2. Bath temperatures:
In order to get consistent results from the pretreatment process, chemical must be at the desired
temperature as recommended by the supplier. It may be processed at room temperature, but a hot
reaction process is preferred by many industries as it gives faster and better quality production.
3. Dip / spray time:
The dip times in the tanks also play an important role. The standard time for the dipping should be
followed and it should not be altered in any situation. In case of manual dip system, a timer should be used
by the operator for time. Timers can be connected to hooters for indication. Important to note here is that
the jobs should not dry in between the stages and should dry immediately at the end of the process.
4. Water quality:
Quality of water is very important. If it is hard the reactions would not be good, giving incomplete
reactions. The process would not yield desired results and the life of coating would not be as expected.
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Pretreatment process control chart

Step

Stage

1

Hot Water Rinse

2

Knock - off Degreasing (KOD)

3

Degreasing

4

Water Rinse 1

5

Water Rinse 2

6

De - rusting

7

Water Rinse 3

8

Water Rinse 4

9

Surface activation

10

Phosphating

11

Water Rinse 5

12

Water Rinse 6

13

Passivation

14

Water Drying Oven

Chemical Name
(as applicable)

Pointages
Concentration
Range (as applicable)

Temp. C

Dip Time

The stages in the table above would change as per the process details. The chemical supplier would
help to fill this chart.
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Major problems during pretreatment
1. Improper degreasing: Water break is observed all over the component or locally.
2. Yellow/rusty phosphate coating: Yellow phosphate coating is observed during dying.
3. Powdery phosphate coating: White powdery phosphate coating can be observed and the
powder comes off when touched byhand.
4. Incomplete phosphate coating: Phosphate coating is not formed completely on the
surface. Base metal or blue color isvisible.
5. Phosphate sludge: During phosphating the reaction produces a white precipitate, called
sludge. The sludge being heavy, settles at the tank bottom when the bath is standstill, this
has a tendency to stick to the surface while the phosphate layer is forming and these
crystals gets entrapped within the phosphate crystal structure, making it loose / not
adhering properly to the surface.

White Powder formation on
phosphate layer

Filter Press for Online Sludge
Removal

Removal of sludge: A Filter Press of about 20 microns filtration capacity can filter sludge on line to
solve this problem.

54

Powder Coater

6. The oil / grease removed, accumulate and float as top layer in degreasing tanks.
It is important are to remove the accumulated oil/grease on timely basis. Otherwise oil
film will get redeposited on to degreased jobs. The circulation would transport this oil back into
the system where it would react with chemicals to reduce their potency.

Oil Separators:

Oil separator for Degreasing Bath
Loading Pattern - Loading of jobs in baskets for pretreatment.

Wrong way stacking

Right way of hanging

Flash rust / untreated area
Due to wrong stacking

The jobs are loaded in a basket, where the jobs should not touch/mask/cover each other or
should not be loosely hung to damage each other.
The water/chemical should come in contact with the entire job surface and should drain quickly
when taken out from the baths.
It is expected that the jobs should not dry during the process at all.
The orientation of the job hanging / placing should not permit any holding / trapping / clogging
of water as it will carry over the chemical to the next tank to contaminate the further tanks.
It should not entrap air bubbles so the chemical/water can't reach all surfaces and cannot react.
Regular industrial water / RO water test certificates should be maintained for records.
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Troubleshooting guidelines
Problem :
Test Method :
Cause:

Solution:

Problem :
Test Method :
Cause:

Solution:

Problem :
Test Method :
Cause:
Solution:

Problem :
Test Method :
Cause:
Solution:

Poor cleaning, degreasing
Visual / Water break test
Variables such as pointage, pH, process time or temperature not at
recommended levels.
Improper degreasing.
Poor circulation in tanks.
Mustard oil used in the earlier process.
Set the variables to recommended level.
Check the condition of the eductors, clean, or replace as necessary. Check
filters.
Request to change oil.
Flash rusting
Visual.
Good cleaning but poor phosphate development, light phosphate coating, low
pH.
Time to complete dry off too long or dry off temp too low.
Low, recessed area on parts retain excessive moisture/dampness.
Bring phosphate solution up to recommended pointage. Check for free acid
values and total acid values and ratio to be maintained.
Reduce time needed to complete dry-off by raising the Water Dry Off
Re-rack parts to promote proper moisture runoff.
Water spotting
Visual.
Contaminated rinse.
Poor raw water quality.
Dump, clean & recharge rinse stages, increase overflow.
Check total dissolved solids(TDS) in the rinse tank, dump and clean rinse tanks
or increase overflow.
Water drip line
Visual.
Contaminated final rinse.
Rusted / contaminated hooks.
Compare TDS of rinse and raw water.
Dump and recharge the final rinse to repair water quality.
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Problem :
Test Method :
Cause:
Solution:
Problem :
Test Method :
Cause:

Solution:

Problem :
Test Method :
Cause:
Solution:

Water drip line
Visual.
Contaminated final rinse.
Rusted / contaminated hooks.
Compare TDS of rinse and raw water.
Dump and recharge the final rinse to repair water quality.
Smut and inorganic soot
Visual.
pH too high.
Poor cleaning of KOD, degreasing.
Poor quality steel, improper storage of steel.
Poorly regulated dry-off combustion leaves residue.
Lower pH
Prequalify incoming steel, store steel correctly indoor and away from plating
line.
Check for proper ignition and combustion; check air to fuel ratio.
Oil bleed out
Visual.
Oil entrapped in metal gaps.
Pretreatment variables out of control.
Check the metal pre-cleaning condition.
Reduce soil amount.
Control fabricating gap.
Recheck all the process variable particularly temperature.
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Troubleshooting guidelines

Water not dried
would have rust after PT.

Hanger marks / Water dripping
would have rust after PT.

Recommended water quality:
Water used on the pretreatment line should conform to certain quality standards for good results.
The table below gives the standards for a normal pretreatment line.

Sr. No. ITEM
PHYSICAL
1
APPEARANCE
2
COLOUR
3
TURBIDITY
4
ODOUR
5
pH VALUE
6
TOTAL DISSOLVED SOLIDS (TDS)
7
CONDUCTIVITY
CHEMICAL
1
TOTAL HARDNESS
2
SULPHATES
3
CHLORIDES
4
NITRATES
5
DISSOLVED IRON As Fe
6
CHROMIUM
7
CHEMICAL OXYGEN DEMAND

STANDARD
CLEAR
COLOURLESS
2.0 MAX
ODOURLESS
5.8 - 8.0
300 MG/LIT MAX.
100 uS / CM.
150 MG/LIT MAX.
5.0 MG/LIT. MAX.
25.0 MG/LIT MAX
10.0 MG/LIT MAX
0.3 MG/LIT. MAX.
0.05 MG/ LIT.
MAX. 5.0 MG/LIT.
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Chromatising Process:
Usually, we use this process for aluminum, GI and hot dip galvanized components.

Chromatising

Degreasing 1

Degreasing 2

Water Rinse 1

Water Rinse 2

Chromatising

Water Rinse 3

Water Drying
Oven

Schematic Chromatising Process Chart
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Incoming material check:
If light white rust is found on the aluminum or GI components, the rust should be removed
offline mechanically by solvent wipe or with sand paper at least 400 grit or finer.
In case of GI, if you find red rust, please do not take the jobs for further processing, inform the
customer.
In case of handling damage, specifically for aluminum, the job should not be taken for further
processing.
Since the chemicals, concentrations and operating conditions vary from supplier to supplier,
prepare the following chart for all the processes as a ready reference.

Chromatising

Step

1
2
3
4
5
6
7

Stage

Chemical Name
(as applicable)

Pointages
Concentration
Range (as
applicable)

Temp. C

Dip
Time

KOD
Knock-off Degreasing
Degreasing
Water Rinse 1
Water Rinse 2
Chromatizing
Water Rinse 3
Oven Drying

The loading of the job should be done as indicated in step 1 of phosphating process.
Knock-off degreasing, degreasing
This process is same like degreasing in phosphating, only difference being here we use less of
alkalies and more of surfactants, alkalies would react with aluminium or zinc of GI, HDG and etch
them more.
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Water rising 1, 2 and 3
All water rinse stages would have the same function as studied earlier.
Chromatising
This step helps the surface of aluminium or GI to react with the bath solution and create a light
roughness and a chromate layer which improves the adhesion to coating.
Water drying oven
Water or chemicals from the components should dry completely. Maintain the drying time based on
the job loading while ensuring complete water removal happens.

Tips

!

Pretreatment ensures and enhances the proper adhesion of the powder to the substrate and provides
long lasting resistance to corrosion. It is hence important to do pretreatment carefully to get the
optimum coating performance. Pretreatment method and process would depend on the nature
and quality of substrate and customer specification.

Notes
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UNIT 3.2: Know Quality Standards
Unit Objectives
At the end of this unit, you will be able to:
1. Explain the importance of company's policy and work instructions to ensure that quality standards are
maintained.
2. Describe how to follow Standard Operating Procedure for pretreatment process.

3.2.1 Importance of Company's Policy and Work Instructions
to Ensure Quality Standards
A company's policy defines and ensure adherence to quality standards. What kind of durability
must the finished product meet? What are the criteria laid out for the quality assurance program.
What are the customer specifications? Based on these, a Standard Operating Procedure or SOP is
generated with specific work instructions. An SOP is a procedure specific to the operation, that
describes the activities necessary to complete tasks in accordance with customer’s requirements,
industry regulations, legal requirements and quality standards.

Notes
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3.2.2. Follow SOP for Pretreatment Process
Importance of following the SOP - SOP is a set of step-by-step instructions compiled to help
operators carry out routine operations. It aims to achieve efficiency, quality output and uniformity
of performance, while reducing chances of miscommunication and non-conformance to quality
regulations.
Why is following an SOP important?
To save time and avoid mistakes
To ensure consistency in the process
To reduce training costs
To support quality goals

Figure : 3.2.2. Example of a SOP chart for cleaning the job before pretreatment displayed in a Plant

Tips

!

Many aspects need to be monitored during the process of pretreatment. An SOP is a useful way of
ensuring that quality is maintained.
Do remember to watch – water, action, time, chemical, heat during the pretreatment process
Visual examination of the surface to be coated is very important.
w
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Unit 4.1 – Powder Coating Application
Unit 4.2 – Check Quality of Powder Coated Components
Unit 4.3 – Cure the Coated Components
Unit 4.4 – Final quality check and repair
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Key Learning Outcomes
At the end of this module, you will be able to:
1.

Describe the application process for powder coating

2.

Follow guidelines to check quality of powder coated components

3.

Describe the process of curing the coated section

4.

State the care to be taken during packaging and assembly

Unit 4.1: Powder Coat the Sections
Unit Objectives
At the end of this unit, you will be able to:
1. Explain the process flow for powder coating
2. List the powder coating equipment
3. Describe the powder recovery systems

4.1.1 Powder Coating Application Process
The most common method of applying powder coating to
metal objects is to spray the powder using an electrostatic gun.
The gun imparts a negative static electric charge to the powder
particles. The object to be coated is earthed/grounded and has
a positive charge; due to which it attracts and holds the
powder as a layer. There is a variety of spray nozzles available
for use in electrostatic guns.

Figure 4.1.1: Powder coating application

Three commonly used methods of charging currently used are:
Corona method or ionization technique
Tribo charge applications
Fluidised bed method
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Corona method or ionization technique
In this method of application, a high voltage generator (power
pack) is used to charge an electrode at the tip of the powder gun.
This creates an electrostatic field (or corona) between the gun and
the grounded component. This charge is transferred to the
powder particles as they travel from the gun head towards the
substrate. The charged powder particles are deposited on the
grounded substrate. Some of the problems associated with
corona guns are back ionization and the Faraday cage effect.

Figure 4.1.1(ii): Corona Gun

Tribo charge applications
In this method powder particles that are charged frictionally inside
the gun barrel get attracted and deposited onto the substrate. In
this case, the powder picks up a positive charge while rubbing along
the wall of the tube inside the barrel of the gun. These charged
particles then adhere to the grounded substrate. The powder used
for Tribo guns may be different in formulation from the powder
used for corona guns.

Figure 4.1.1(iiI): Tribo Gun

Fluidised bed method
Another method of powder application, called the fluidised bed
method, is by preheating the substrate and then dipping it into an
aerated, powder-fluidised bed. The powder particles melt on the
hot object. Further heating is usually required to cure. This
method is not commonly used. It is used only when coating
thickness in excess of 300 microns is required.

Figure 4.1.1(iii): Fluidised bed method
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4.1.2 Process Flow Chart for Powder Application
The schematic diagram of a typical powder coating application facility is shown below. Recall that
we learnt about this in the previous module on pretreatment. We will now focus on the powder
application booth.

INSPECTION
POWDER
APPLICATION

OVEN
UNLOAD
COOL

CLEAN

LOAD

POWDER
STORAGE

[h!5

UNLOAD
PRETREATMENT LINE

WATER
DRY
OVEN

Figure 4.1.2: Powder coating application facility
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4.1.3 Powder Coating Booth
A powder booth is an enclosure specifically designed for the powder application process. A recovery
system is attached to the powder booth enclosure to reclaim the over sprayed powder. The recovery
system uses an exhaust blower to pull air from the booth and transport it to the recovery system.
There are two designs in use.
Batch type booth
Conveyorised booth

Ÿ
Ÿ

The size, number and style of powder booths needed is related to the product size, the available space,
and the production volumes. The component part size determines the height and width of the booth
and the required openings for product entry and exit. The opening size of the booth must allow the part
to enter with proper clearance. The booth canopy must be wide enough to give ample space between
the gun and the part being coated. If the gun tip is not extended far enough from the wall the
electrostatically charged powder may be attracted to the wall instead of part. It is important to have
good lighting (400-600 Lux on job from all directions) inside the booth, especially for manual sprayers.
Poor lighting can result into too much coating or not enough. The spray booth must have negative air
pressure to contain the powder inside the booth. The airflow inside the booth must not be too
aggressive otherwise it would compete with the part for the powder. Proper airflow requires a careful
balance to avoid turbulence inside the booth. The reclaim system inlet must be large enough and
located far enough from the spray zone to avoid any interference with the application process.
The powder booth should be cleaned daily and compulsorily during every colour change.

Figure 4.1.3 (i): Batch type in booth

Figure 4.1.3 (ii): Powder booth for conveyorised system
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4.1.4 Recovery Systems
The recovery system provides necessary contaminant free over sprayed powder for reuse and
should separate particles below 15-20 microns (fines) for disposal.
There are two types of recovery systems:
Cyclone type recovery system
Cartridge type recovery system
Properly designed systems have a secondary after filter used to separate any particles that have
passed through the primary stage and deliver out breathable air.
Cyclone Recovery System
The larger than 15-20 microns particles are collected in the cyclone for reuse and the finer particles
pass through the cyclone to the after filter for disposal. The overspray powder is drawn to the
exhaust duct of the booth by airflow. It is advisable to put the recovered powder through a sieve to
remove dirt. Ideally not more than 20% of reclaimed powder is to be used with 80% or more of fresh
powder. The main advantage of this type of recovery system is the ability to spray multiple color
powder by easily cleaning the spray booth and cyclone. This takes about 30 minutes to approximately
an hour depending on the booth size.

Figure 4.1.1 (ii): Multi Cyclone

Figure 4.1.4 (I): Powder flow in a cyclone recovery system

Figure 4.1.4 (iii): Single Cyclone
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Cartridge recovery system
The self-contained cartridge module recovery system is the most common type of recovery system
used today, where single type of powder is used. This type of system uses replaceable cartridge
filters for the primary powder separation. These cartridge elements are typically made of
corrugated material to increase the available surface area for filtration.

Figure 4.1.4 (iv): Cartridge recovery system
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4.1.5 Powder Coating Equipment
Following are the equipment used for powder coating:
Ÿ Spray gun
Ÿ Hopper
The powder is kept in the hopper which has compressed air connection which fluidises the powder
and it is pushed through the hose to the spray gun. The power pack generates DC charge up to 100 KV
negative, which is supplied to the gun tip through a HV cable. This charge is pushed through an
electrode situated at the gun tip, which generates a corona effect for charging powder.

Figure 4.1.5 (ii): Hopper

Figure 4.1.5 (i): Powder spray gun

Tips

!

Think of why powder coating is a very efficient process.
Electrostatic application, efficient booth design, controlled airflow, recovery of over-spray - all make
for a very efficient and environmental friendly process.
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Tips

!

Think of why powder coating is a very efficient process.
Electrostatic application, efficient booth design, controlled airflow, recovery of over spray – all make for a
very efficient and environmental friendly process.

Unit 4.2: Check Quality of Powder Coated Sections
Unit Objectives
At the end of this unit, you will be able to:
1. Explain the application problems in powder coating
2. Describe the measurement process using DFT gauge to measure thickness
3. Explain the steps to conduct the tape test to check adhesion
4. Explain the criteria for visual check for colour and finish
5. Compare and check the painted sections against the sample provided

4.2.1 Application Problems
Poor charging
When it becomes unusually difficult to get powder into the inside cavities /corners (Faraday cage
effect ) there are three common root causes.
Poor grounding
Lower powder throw
Higher voltage
Poor grounding
Grounding may be poor due to excess build-up of coating on the hangers
insulating components from ground conveyors. Check the components
of the racking arrangement, find the insulated hooks and clean it to
make good contact. The earthing resistance of the component should
not exceed 1 Mega Ohm.

Figure 4.2.1 (i):Build-up of coating on hanger

Lower powder throw
Adjust the air pressure, increase it a little more to improve the throw in cavities.
Higher voltage

It will have pronounced Faraday Cage effect preventing powder from entering cavities.
The Faraday cage effect
Powder access to inside of cavities of the component is lower
due to absence of electrical field lines. Less powder
deposition on inside cavities is a typical example.

Figure 4.2.1 (ii):Faraday cage effect
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Back ionization
Back ionization occurs when the component surface reaches
a saturation point where it begins to ionize under the powder
film. Positive ions are released in case of corona, creating
disturbance in the film, dislodging the powder particles with
them and causing a defect called electrostatic orange peel.
Figure 4.2.1 (iii): Back ionization

Surging of the powder
Powder surging from the gun can be caused by:
Compressed air supply being too low
Moist powder
The compressed air supply fluctuating when other building equipment is in use
Presence of moisture or oil in the compressed air supply
The powder hose getting kinked or being too long
Very high delivery rate
Clogged nozzle
Improperly fluidised powder

Figure 4.2.1 (iv): Checking for moisture

Take the powder from the packing bag and tightly compress it in your palm. If you find the powder
forms a lump, it means there is moisture in the powder.
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Inconsistent powder delivery:
Inconsistent patterns from the gun may be caused by some restriction in the powder path.
Ÿ Plugged powder hose
Ÿ Excess impact fusion
Ÿ Bent electrode
Ÿ Obstruction of the powder hose
Powder flow rates that are too high will cause:
Ÿ Excessive wear of replacement parts
Ÿ Low transfer efficiency
Ÿ Poor penetration
Ÿ Poor electrostatic wrap
Air Flow
Since the flow of powder is accomplished with compressed air, a flow problem is related to
Ÿ Air supply
Ÿ Air quality
Ÿ Air controls
To troubleshoot a flow problem, the process is to:
Ÿ
Ÿ
Ÿ
Ÿ
Ÿ
Ÿ
Ÿ

Ensure the compressed air supply is clean and dry.
Ensure powder hose is not too long.
Ensure the powder supply air, forward air and fluidising air are properly adjusted.
Ensure the feed hopper it is adequately full and fluidised.
Ensure supply hoses and venturi / nozzles are clean and leak free.
Check venturi and gun inserts for wear and change if necessary.
Check the controls to make sure that they are in proper working condition.

Film Build Control
Film build control is a critical issue; if the film is thicker than necessary it is a waste of material, if the
film is too light it may be defective.
Ÿ Film too thick – adjust supply delivery pressure down.
Ÿ Film too thin – adjust supply delivery pressure up.
Ÿ Film inconsistent – adjust voltage, gun position, stroke or conveyor line speed.
Cross Contamination
It occurs when the system has not been completely cleaned while colour change.
To avoid contamination, the powder booth, recovery system and everything in the powder
delivery path must be completely cleaned.

Ÿ
Ÿ
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4.2.2 Coated Film Thickness Measurement
When the metal has cooled, the finished article is checked to make sure it meets the customer
requirements and quality standards.
The gloss of the surface is measured.
The thickness of the paint film is measured.
The whole surface is visually checked.

Figure 4.2.2 (ii): Inspection - DFT

Figure 4.2.2 (i): Inspection - Gloss

4.2.3 Tape Test for Adhesion
Tape test is after the curing stage to check adhesion of film with substrate.
Cross-cut test
The adhesion of paint film coating on the substrate is checked by cutting a
lattice or cross cut pattern by a knife and a tape is put over the lattice pattern
and pulled off.

Figure 4.2.3(i): As per ASTM D 3359

Figure 4.2.3(ii): Cross cut test pulled off tape with the lattice pattern preserved

The following parameters are checked in visual test
Finish - smooth or rough
Any defect on finished job .i.e.
Excessive orange peel
Cissing
Uncover
Dust
Matching the colour with sample panel
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4.2.4 Comparing Painted Section with the Sample
Compare colour and gloss with the sample.

Figure 4.2.4(i): Customer visually inspecting components

Figure 4.2.4(ii): Visually acceptable component

Figure 4.2.4(iii): Wrong - Visually not acceptable component

Tips

!

Different types of tests are essential to ensure high quality output of powder coating on component.
Learn the procedure for conducting appropriate test for each property and each finish viz. glossy, satin,
matte, hammer-tone etc.
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Unit 4.3: Cure the Coated Section
Unit Objectives
At the end of this unit, you will be able to:
1. Explain how to calibrate the oven temperature and timer
2. Describe the steps to set conveyor in motion or use batch curing as per company's standards

4.3.1 Powder Curing Process
The key to powder curing process is balancing time vs temperature in the oven. Following are the factors
affecting cure:
Ÿ Powder chemistry
Ÿ Metal thickness
Ÿ Type of oven
Ÿ Oven efficiency and heat load
Ÿ Air velocity
Ÿ Baking schedule
Baking needs for thermoset powders:
Enough heat to liquify film
Adequate time at the specified bake temperature to develop full design properties

Ÿ
Ÿ
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4.3.2. Stages of Cure

Sprayed powder particles

Softening starts

Melting and flowing

Curing

Cured film
Figure 4.3.2 (i):The various stages in curing thermosetting powder

Softening and melt point
Powder particles begin changing from a solid to semi-liquid state.
Melting and flow stage
Powder is fully liquified, reaching lowest viscosity, allowing ﬁlm to level.
Curing / cross linking
Initial steps to a total chemical / physical change of product resulting from heat
Cure film
The ﬁnal and most critical stage where development of full properties takes place.
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4.3.3 Bake Oven Design and Typical Energy Consumption
Convection
Radiation type - infrared
Radiation type - ultraviolet
Convection ovens:
Convection means, the heat is transferred on the
components indirectly. The air is heated by different means
and this hot air will heat the component. Air may be heated
by means of a gas/diesel burner flame, or by electrical heater
elements. The oven enclosure is made of heat in the oven.
This helps maintaining the inside temperature sensor, places
inside the oven, connected to the control panel, to regulate
the temperature.
l

Figure 4.3.3 (i): Convection oven

Conveyorised ovens:
In conveyorised ovens, the entry and exit are open and
heat escapes through this, so two designs are used by
the industry. Problem of heat losses is solved by
designing 'camel back' type ovens, In this type, both
entrance and exit are below the level of effective
stoving zone, heat losses are small (heat rises up, not
down).
Air curtains are provided at the entry and exit to
prevent heat loss.

Figure 4.3.3 (ii): Conveyorised oven

Batch type
These are also called cabinet or box ovens. Batch
ovens allows curing, drying or baking in small batches
using wheeled racks/trolleys. Such ovens are often
found in job coating shops.

Figure 4.3.3 (iii): Batch type oven
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Infrared ovens
Infrared ovens operate on the principle of heat transfer
by radiation. The basis of all infrared ovens is a
radiating surface sufficiently hot to produce radiation
in a suitable wavelength range. Infrared ovens give
cleaner results as no products of combustion are
circulated through the oven. They also attain stoving
temperature more quickly than forced draught ovens
after switching on.

Figure 4.3.3 (iv): Interior of infrared oven

Ultraviolet cure ovens
Traditional products require a drying time of several
minutes to several hours to hard cure. UV curing time
of less than one second makes it space & energy
efficient. Decrease in these two areas saves a
significant amount of money.

Figure 4.3.3 (v): UV Cure oven

•
•
•
•
•

An oven is a thermally insulated chamber used for heating/baking/drying of powder coating.
Components are baked in order to cure and to obtain cured films.
The temperature and time for which the powder film is exposed plays an important role in the
quality of cure. The exposure temperature is called EMT (Effective Metal Temperature).
Even distribution of heat inside the oven is extremely important – a job should get the same
temperature all over the object.
In an oven, the hot air is sent through the tubes of the heat exchanger for heating the objects
and returned for reheating. Thus, this is a closed loop system.

Oven design and operation
The oven design is very important from the curing point
of view. The heat load calculation of the oven design
should be known to the operator. It should never be
overloaded. The heat ramp up temperature would be
slow and the product finish would suffer. Install a
count-down timer which triggers reaching the Effective
Metal Temperature (EMT). The temperature sensors
must be in the return air path.
Figure 4.3.3 (vi): Convection oven design
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Determination of curing conditions
Curing conditions are determined by finding the temperature–time relationship where the EMT
is optimised as per paint supplier's data
The conditions are measured and monitored by passing the TTR (Travelling Temperature Recorder)
through the oven and placing different probes at various locations on the job and also one for air
temperature and getting a time vs temperature graph. This graph needs to be compared for EMT
(Effective Metal temperature) for the job. The oven needs to have a full load on trolley / conveyor.
For different thickness of job material we have to record different graph, as the heat-load would
change.
Important heat-up considerations
Substrate type
Different material behave differently with regard to heat absorption, i.e. the time to heat them
up will differ
Substrate thickness
Sometimes objects with varying substrates' thickness are cured together in the curing oven. A thinner
substrate will heat-up faster than a thicker substrate. The thicker substrate will determine the
residence time in the oven.

Figure 4.3.4(vii): TTR - Traveling Temperature Recorder

Tips

!

Design of the oven is very important to control the energy consumed and thus the basic cost of
production.
Precautions to be observed:
Never overload the oven for baking.
Take the TTR (Temperature Recorder) regularly, as well as when a new job to be done.
Keep the oven clean from inside as the dust inside would deposit on molten powder rejecting the
finishing.
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Unit 4.4: Final Quality Check and Repair
Unit Objectives
At the end of this unit, you will be able to:
1. Describe how to repair the sections to remove dust
2. Explain the packing and despatch of the component

4.4.1 Repair the Section Before Packing
Repair the job before packing to remove minor dust particles involves:
Sanding the dust area in the job by 1000-1500-2000 grit by water proof sand paper. Then the job
must be buffed by buffing wheel with buffing paste.
Ÿ The gloss level will be slightly increased after buffing so entire job should be buffed without the
sand paper.
Ÿ

Figure 4.4.1(i): Buffing wheel with wool pad

Figure 4.4.1(ii): Buffing paste

4.4.2 Packing and Despatch
·

·
·

·

Always pack the components when they have cooled
down to room temperature. (Usually 48 hours interval
is required (aging period) for the cured powder film to
gain the full mechanical strength.)
Packing method depends on customer requirement.
Generally, a combination of card sheets and bubble
plastic is used to make sure all material is kept
separated and arrives at the customer in the same
condition as it leaves the plant.
Despatch labels have the record of the customer name
and a unique traceable number which have complete
details of the contract job.

Figure 4.4.2: Material despatch
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5. Maintain Powder
Coating System
Unit 5.1 – Maintain Pretreatment Baths, Powder Coating Booth
and Oven
Unit 5.2 – Maintain Powder Coating Equipment, Facility and Jigs
/ Hanging Devices
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Key Learning Outcomes
At the end of this module, you will be able to:
1. Describe how to maintain pretreatment bath
2. Describe how to clean and maintain powder coating booth and oven
3. Explain the upkeep and maintenance for powder coating equipment, facility and jigs /
hanging devices

Unit 5.1: Maintain Pretreatment Baths, Powder Coating Booth
Unit Objectives
At the end of this unit, you will be able to:
1. Describe maintenance of pretreatment bath
2. List the daily and monthly steps to clean the booth
3. Describe the cleaning process during colour change
4. Describe the maintenance schedule for bake oven

5.1.1 Overall System Maintenance
A thorough understanding of the total system of powder coating is necessary to begin with. Lack
of system maintenance affects productivity and product quality. It results in rejections, customer
dissatisfaction and increases operating cost. A Standard Operating Procedure (SOP) is a
document that clearly defines all aspects of a maintenance plan.
·
·
·
·
·
·
·

Task
Frequency
Supplies
Tools
Objectives
Safety precautions
Steps of the process

The maintenance SOP must be monitored for effectiveness and bettered if necessary.
Maintenance SOP lists the what, who, when, where and how the job will be done with the aid of
necessary photographs. By following the SOP, it is possible to design a plan, schedule the
activities, maintain a supply of the materials needed to keep the system operating properly.

What needs to be done
When - Daily, weekly, monthly, quarterly, annually
Who will do it
What tools will be required
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Step 1 - What
Ÿ What needs to be done?
Ÿ Who must do periodic cleaning of various components of the system?
Ÿ What components of the system need periodic cleaning?
Ÿ What components of the system need to be replaced periodically?
Ÿ What needs to be inspected?
Ÿ What items need to be tested?
Ÿ What resources are needed?
Step 2 - When
Ÿ Determine how often these tasks need to be performed on a daily, weekly, monthly, quarterly or
annual basis.
Step 3 - Who
Ÿ Who will do it? The best suited employee(s) for each task.
Ÿ Are they trained enough by the equipment suppliers?
Step 4 - How
Ÿ What tools will be required to do the work?

5.1.2 Pretreatment Bath Maintenance
Check pretreatment bath chemical for:
Ÿ
Ÿ
Ÿ
Ÿ
Ÿ
Ÿ
Ÿ

Concentration / pointage of recommended baths
pH of recommended baths
Conductivity of recommended baths
Bath temperatures of recommended baths
Oil content in degreasing tanks
Bath tank cleanliness at set intervals
Discard of baths at recommended intervals

Chemical supplier should do a systematic sample audit on a regular basis by sending the bath
sample to the chemical supplier's laboratory for analysis. This data is recorded and statistically
analyzed in order to produce sustainable quality.

Figure 5.1.2(i): WRONGDegreasing bath with floating oil

Figure 5.1.2(ii): RIGHT
Degreasing bath without
floating oil
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5.1.3 Booth Maintenance
Daily / weekly checks:
Ÿ
Ÿ
Ÿ
Ÿ
Ÿ
Ÿ
Ÿ

Cyclone cleaning
Booth suction
Cartridge type after filter, manometer should be cleaned when manometer goes out of
prescribed range
Guns, pumps, and hoses should be inspected daily for wear/ leaks
Booth should be cleaned properly while changing colour
Always stay alert for signs of moisture or oil in compressed air
Conveyor cleaning / lubrication and arresting the dripping of oil from overhead conveyor

Monthly checks:
Ÿ
Ÿ
Ÿ

Voltage and current of guns must be checked monthly to ensure maximum charge
Nozzle wear to be checked against the template provided by the gun supplier
Keep records of all the checks done and maintenance performed to the system line

Figure 5.1.3(i): WRONG- Dust on conveyor must be cleaned

Figure 5.1.3(iii): WRONGCondensed deposition at
oven to be cleaned this is flammable

Figure 5.1.3(ii): WRONGDust deposited surrounding
the conveyor - to be cleaned
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5.1.4 Cleaning before Colour Change
Ÿ

Ÿ
Ÿ
Ÿ
Ÿ
Ÿ
Ÿ
Figure 5.1.4: Cleaning with compressed air
while the cyclone is running

Powder feed hoses needs to be blown out or with extreme
color changes they should be replaced with dedicated
hoses.
Powder feed system must be disassembled, inspected for
wear and cleaned with compressed air.
Booth floor, walls and ceilings to be cleaned with a
squeegee / compressed air, while the recovery
system is running.
Sieve, reclaim feed hoses and collector cyclone to be
thoroughly cleaned.
Powder hoppers to be cleaned thoroughly.
All areas which will be in contact with the powder must be
wiped or vacuumed clean, including the inside of the booth
and hoppers.
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5.1.5 Bake Oven Inspection and Cleaning
Powder coating ovens need to be inspected and cleaned periodically.

Figure 5.1.5 (i): Dust deposits inside oven to be cleaned regularly.

122
90

Powder Coater

Weekly inspection:
Ÿ
Ÿ
Ÿ
Ÿ

Flame failure detection system
Ignitor and burner operation
Combustible gas analysis and automatic interlock
Inside area cleaning

Monthly inspection:
Ÿ
Ÿ
Ÿ
Ÿ
Ÿ

Fuel safety shutoff valves for leakage
Fan and airflow interlocks
Conveyor inside the oven cleaning
High temperature sensors
Explosion venting latches

Annually or as required:
Ÿ
Ÿ
Ÿ
Ÿ
Ÿ
Ÿ
Ÿ
Ÿ
Ÿ

Ignition and burner components
Combustion air supply system
Flame failure system components
Piping, wiring and connections of all interlocks and shutoff valves
Combustion control system
Calibration of indication and recording instruments
Automatic fire checks
Operating sequence tests for all components.
Gas leak detection

Figure 5.1.5 (ii): Damaged ducts inside oven to be repaired.
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Tips

!

The dust in the oven can contaminate coatings and hence it is imperative to keep the oven dust free and
clean it weekly as per set specifications of your company.

Notes
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Unit 5.2: Maintain Powder Coating Tools and Equipment
Unit Objectives
At the end of this unit, you will be able to:
1. Describe how to maintain the cleaning devices
3. Describe the cleaning process for powder hoses and guns
3. Describe the cleaning process for jigs, hooks and racks
4. Describe the process for cleaning the facility

5.2.1 Maintain the Cleaning Devices
Compressed air - Used for gun and feed system, booth.
Emery paper - It is not reusable so a new paper is to be used every time.
Wire brush - It is not reusable so a new brush is to be used every time.
Vacuum cleaner - Should be in working condition and replacement dust bags should be in stock.

Notes
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5.2.2 Cleaning of Powder Hoses and Guns
Powder container and powder gun to be cleaned –
Daily and before and after every color change.
Powder booth and recovery system – Daily cleaning
and before and after every color change.

5.2.3 Cleaning Process for Jigs and Racks

WRONG
powder deposits on jigs
will prevent proper earthing

Jigs before and after cleaning

Jig and hook cleaning must be done weekly to remove deposit of thick powder layer and to make it
conductive. Excessive powder deposition on jigs/hangers to be removed by:
Ÿ Chipping
Ÿ Frame cleaning
The tip of the jig/hanger should be ground to expose the metal for good electrostatic application contact.
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5.2.4 Cleaning the Facility
Daily:
Vacuum clean the floor, walls and ceiling.
Check air pipelines and valves for any choking.
Product cleaning before application.

Cleaning the job with solvent wipes

Cleaning the job before application

Vacuum cleaning the facility

Figure 5.2.4: Cleaning the job and the facility

Checklist of operation / maintenance from operator point of view
Check

Observations
Mechanical pretreatment

Date and time
Degreasing - wipe with clean cloth
Degreasing - water break test
Metal surface temperature
Compressed air cleanliness (blotter) test
Air pressure as per specs
Abrasive selection - Test Certificate
Hand tool cleaning of non accessible / small areas
Prepared surface inspection - Cleanliness Sa 2 1/2
Prepared surface inspection - surface depth
Dust/debris removal
Dust level - Tape test
Chemical pretreatment
Phosphating
Loading of the jobs
Actual conditions w.r.t Reference Chart
Water quality
Water break test after water rinsing
Sludge in the phosphate bath
Uniform grey phosphating
No traces of white sludge powder
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Check

Observations
Powder coating

Image / Description

Date and time
Compressed air cleanliness (blotter) test
Illumination 600 lux
Surface pre-treatment acceptable
Powder gun nozzle check
Resistance between the job and true earth
Voltage - KV
Air pressure for spray gun – bar
Masking done
Oven drying
Oven temperature is reached
Calibration of the oven done
Test for final coat
DFT
Tape test
Gloss test
MEK rub test
Final checks for cured film
Visual Inspection for defects if any

Tips

!

Powder container and powder gun to be cleaned daily and before and after every colour change.
Powder booth and recovery system needs to be cleaned daily and before and after every colour
change.
Jigs must be cleaned regularly as powder deposits on jigs will prevent proper earthing.

Notes
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Notes
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6. Coordinate with
Colleagues and Customers
Unit 6.1 – Understand Product/Service Quality Requirements
of the Customer
Unit 6.2 – Communicate with Colleagues Effectively
Unit 6.3 – Achieve Customer Satisfaction

99

PCS/Q5102

Participant Handbook

Key Learning Outcomes
At the end of this module, you will be able to:
1. Describe the meaning and importance of targets, performance indicators, and quality orientation
2. Learn behavioral skills to interact with your colleagues and co-workers effectively
3. Describe steps to achieve customer satisfaction

Unit 6.1: Understand Product/Service Quality Requirements
Unit Objectives
At the end of this unit, you will be able to:
1. Describe concepts like performance targets, performance indicators, target customer and quality
and service orientation.
2. List and describe steps to understand the customer requirements.

6.1.1 Performance Target
Desired level of performance as measured by
performance indicators. It involves knowing where
you are and what you are expected to achieve in a
given task.

6.1.2 Performance Indicator
Performance indicator is also known as success
criteria. It is a type of performance measurement e.g.
zero defects, total count, cycle time, 10/10 customer
satisfaction etc. It involves knowing performance
standards and quality standards one needs to achieve
in a given task. It can be quantitative and qualitative as
well.
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6.1.3 Target Customer
When a product is designed and made it is consumed or
used by an end user. The consumer or the end user is the
target customer for that product. Coating is applied to
finish a product; a good finish results in good appearance
and enhanced corrosion protection at an acceptable cost.
But the extent of these properties can vary depending on
product chosen, surface preparation technique,
application method and thickness of coating to name a few
factors. Understanding the end user requirement is
extremely important to make the right choices
Understand the end user requirement

6.1.4 Quality and Service Orientation
Quality is all the elements connected with the product
and service that impacts the customer's perception
positively. Examples are the product's functional
performance, aesthetic appeal, reliability, durability,
quality of the material used, meeting the design
specifications of the end user, customer service during
and after the delivery etc. The test of quality is when
the customer is totally satisfied with the product in
every respect.

Customer Satisfaction Indicators
Service orientation is the ability and desire to
anticipate, recognise and meet customer’s needs. It is
a personality characteristic which makes people focus
on providing satisfaction and making themselves
available to others. Excellent customer service is
unthinkable without customer service orientation.

Excellent customer service is the heart
of success for any company

Tips

!

You can know if your customers are satisfied with your work through:
Inspection and test results on the final job.
Direct communication and feedback from supervisor and customer.
Customer's vendor ratings.
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Unit 6.2 : Communicate with Colleagues Effectively
Unit Objectives
At the end of this unit, you will be able to:
1. Explain the importance of building trust with colleagues and co-workers.
2. Describe the rules of communication when interacting with colleagues and co-workers.
3. List right and wrong behavior with a colleague and co-worker.

6.2.1 Building Trust with Colleagues and Co-workers
At the workplace how you get along with your colleagues and co-workers is as important as doing
your work efficiently and effectively.
Here are a few actions you can take to build a relationship of trust and respect with your colleagues
and co-workers.
Greet everyone in the workplace with a smile and positive body language.
Offer help to a new colleague to settle down in the system.
Be courteous and respectful while interacting with colleagues at workplace.
Do not disturb others when they are working.
Keep your workstation clean.
When you use washroom leave it clean for others.
Do not waste your time and others' time by holding long conversations which are not related
to work.
Ÿ Do not use cell phones at work place.
Ÿ
Ÿ
Ÿ
Ÿ
Ÿ
Ÿ
Ÿ

Treat everyone with courtesy and respect

Smile – it enhances your face value
and makes the workplace happy

Time is money – use it wisely
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6.2.2 Communication Rules
Following communication rules is very important to
keep a healthy relationship with colleagues and coworkers. In modern day workplace people mostly work
in teams and it is important to build healthy
relationship with the team members.

Build healthy relationships at workplace
Following are some important communication rules to follow:
Ÿ
Ÿ
Ÿ
Ÿ
Ÿ
Ÿ

Speak in a polite and respectful tone. A voice or tone suggesting impatience, sarcasm or taunt is
not acceptable in the workplace.
Use positive words and body language. Avoid words and topics which may offend anyone at
workplace.
Use phrases like “Thank you”, “Sorry”, “Excuse Me”, “May I interrupt you for a moment” etc.
If there is any conflict with a co-worker, resolve the issue amicably without raising your voice or
getting angry.

Greet your colleagues and
co-workers in the morning or
at the beginning of the shift

Speak in a polite and
respectful tone

Appreciate others by
saying “Thank You”

Use positive words and
body language

if you have hurt someone
say “Sorry”
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6.2.3 Right and Wrong Behavior
The quality of relationship you build with your colleagues and co-workers will depend on the
behavior you demonstrate while interacting with them.
The following are some of the Dos and Don'ts at the workplace while interacting with a colleague or
co-worker. One should take these Dos and Don'ts seriously and try to follow them more often than
not.
Dos
Ÿ
Ÿ
Ÿ
Ÿ
Ÿ
Ÿ
Ÿ
Ÿ
Ÿ
Ÿ
Ÿ

Greet everyone with a smile.
Use positive words and body language.
Say “Thank you” and appreciate the colleague who has been helpful and supportive to you.
Say “sorry” if it is your mistake.
Be polite and courteous.
Be helpful to others.
Inculcate team spirit.
Always respect others' time.
Respect others' privacy.
Ask permission if you are going to interrupt them while they are working.
Share your ideas and insights about work with your colleagues and supervisor.

Together everyone achieves more

Share your ideas and insights with others
at workplace

Don'ts
Do not use offensive words or body language
Never argue or fight
Avoid lending and borrowing money at workplace
Don't smoke or drink at workplace
Don't make personal comments or make fun of colleagues or co-workers
Do not peep into computer screen or phone screen of others
Don't talk down to anyone

Ÿ
Ÿ
Ÿ
Ÿ
Ÿ
Ÿ
Ÿ
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Tips

!

A relationship built on trust, good and clear communication, polite language and appropriate
behaviour at all times helps you to be successful at work.

Notes
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Unit 6.3: Achieve Customer Satisfaction
Unit Objectives
At the end of this unit, you will be able to:
1. Explain the importance of customer satisfaction.
2. Describe the steps to achieve customer satisfaction.

6.3.1 What do We Understand by Customer Satisfaction?
Customer satisfaction means the customer is satisfied and happy with the work and is ready to give
repeat business.

6.3.2 Steps to Achieve Customer Satisfaction
Following are the few steps to achieve customer satisfaction:
Step 1
Welcome the customer and build a friendly
relationship.
Ÿ Greet and welcome the customer.
Ÿ Speak in a friendly manner.
Ÿ Use respectful body language and words.
Ÿ

Build friendly relations with the customer

Step 2
Explore customer needs and requirements.
Ask questions to find out exactly what it is that the
customer is looking for.
Ÿ Listen carefully and make notes.
Ÿ Confirm the specifications given by the customer.
Ÿ Suggest for upgradation and add-ons if it can add
value to the customer's requirements.
Ÿ
Ÿ

Find out what the customer wants
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Step 3
Demonstrate various appearance and finish based on
the requirements from which a customer can choose.
Ÿ Show booklets, pamphlets, sample products, videos
etc.
Ÿ Find out customer's likes and dislikes by soliciting
his/her opinion and comments on the demonstrated
products.
Ÿ

Demonstrate Products to your customer
Step 4
Agree on design, plan of work and delivery schedule.
Double check everything with the customer to avoid
any confusion or misunderstanding
Ÿ Agree on other terms and conditions
Ÿ Agree on the mode of communication between you
and the customer (by phone call, email, SMS,
WhatsApp etc.)
Ÿ

Agree on design and plan of work with
the customer
Step 5
Ÿ
Ÿ
Ÿ

Ÿ

Ÿ

Ÿ

Ask for customer feedback

Ÿ
Ÿ

Deliver the finished product on time and ask for
feedback.
Pack and deliver the product as per the agreement.
If delivery is likely to be delayed, inform the
customer well in advance and clearly state the
reason for delay. Avoid giving bad surprises.
If any problem arises that has the potential to
affect quality or delivery, bring it to the attention
of the customer together with a plan to minimise
impact.
If work is being carried out at the customer's
premises, respect customer's privacy and ensure
appropriate conduct at all times.
Ask for feedback and take notes for improvements
if any.
Thank your customer.
Agree on a mode of communication to keep in
touch with the customer.
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7. Maintain Standards
of Product / Service Quality
Unit 7.1 – Understand Product / Service Quality Requirements
Unit 7.2 – Achieve Quality Standards
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Key Learning Outcomes
At the end of this module, you will be able to:
1. Explain the product/service quality requirements for powder coating process.
2. Follow company's policy and work instructions on quality standards to achieve customer
satisfaction.
3. List out various defects and tests to check the quality of the powder coating film.

Unit 7.1: Understand Product / Service Quality Requirements
Unit Objectives
At the end of this unit, you will be able to:
1. Describe the target customer and the quality standards defined by the company.
2. Implement the improvement suggested by supervisor and the customer.

7.1.1 Target Customer

Figure 7.1.1: Powder coating system

A thorough understanding of the customer requirements
and the end use of the product is essential to maintain the
quality of the product.
There are different categories of powder coaters:
Ÿ In-house plants for OEM (Original Equipment
Manufacturers) like refrigerators, washing machines etc.
- OEM with in-house plants will have their own
proprietary specifications.
Ÿ Fabricators having in-house plants who are vendors for
OEMs - different specifications for different customers.
Ÿ Job coaters only doing powder coating jobs – Job coaters
may or may not have any specification.
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7.1.2 Meeting and Exceeding Customer Expectations
A thorough understanding of the total system of powder coating is necessary to begin the
discussion with the customer.
1. Understanding customer requirements:
You should be able to understand clear specifications from the customer about the desired finish, look
and corrosion protection values. There may be some customers who may not have clear idea about
their requirements. In such cases you will have to guide them. Prepare a few samples and get the
customer to choose finish, gloss and shade, which are the main visual requirements for powder
coated film.
2. Understanding your total powder coating system, its facility and its limitations:
· Maximum size of components which can be fitted.
· Maximum weight the conveyor can take (known as point load).
· Maximum weight of jobs the oven is designed for.
· Total weight on trolley as per the guidelines.
3. Foolproof your process and have the right equipment:
· Try to find process areas which need to be fixed so the systems working in your coating
facility are in control.
· Inspect the material to be coated before starting the process to ensure good quality and
good finish.
· If the input jobs do not meet the requirements, please discuss with the costumer and take
appropriate actions.
· Have the right process and equipment for the job.
4. Get feedback from the customer and incorporate suggestions for improvement:
· After delivering the product ask specific feedback from the customer.
· Make a note of the feedback and suggested improvement the customer is looking for.
· Tell the customer what improvements you will incorporate when he orders the next job.

Meet and exceed customer expectations
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7.1.3 Quality Standards of the Company
Wherever coating is performed under proprietary or customer specifications usually the following
criteria are considered to check the quality of the finished job.
1. Visual checks of the coating should have the desired finish without defects or blemishes. In
certain cases acceptance criteria detailing this can be found.
2. Mechanical strength checks: this will specify the desired DFT (Dry Film Thickness), hardness
and flexibility criteria.
3. Corrosion resistance of the film - this may include salt spray resistance test, humidity resistance
test etc.
4. Outdoor Durability related - this will have ultraviolet resistance test, actual outdoor resistance
test (this is also called Florida exposure test, which is a long term actual test).

Visual
Check

Tips

Mechanical
Strength

Corrossion
Resistance

Outdoor
Durability

!

Always remember customer is King! Think of the many ways in which you can contribute to increased
customer satisfaction.

Notes
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Unit 7.2: Achieve Quality Standards
Unit Objectives
At the end of this unit, you will be able to:
1. Explain the process of maintaining and enhancing quality standards.
2. Describe various tests and their pass/fail criteria and acceptable tolerance level.
3. List the equipment used for quality tests.
4. Describe ways to improve company's customer satisfaction rating.

7.2.1 Maintain and Enhance Quality Standards
A company's policy defines and ensure adherence to quality standards.
Ÿ What kind of durability the finished product must meet.
Ÿ What criteria are laid out for the quality assurance program.
Ÿ What are the customer specification.
Ÿ Based on these a Standard Operating Procedure or SOP is generated with specific work
instructions.
Ÿ An SOP is a procedure specific to the operation that describes the activities necessary to
complete tasks in accordance with industry regulations, legal requirements and quality
standards.
Why following an SOP is important?
Ÿ Saves time and mistakes.
Ÿ Ensures consistent standards are practiced throughout the process.
Ÿ Reduces training costs.
Ÿ Supports quality goals.

Achieve service and quality standards of the company
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7.2.2 Tests and Standards to Check Quality
Inspection criteria for the finished coated part
Dry Film Thickness (DFT) measurement.
Gloss check.
Colour Check.
Flexibility bend - test.
Pencil hardness test.
Adhesion test.

Figure 7.2.2(i): Tests to maintain the quality

Dry Film Thickness (DFT) measurement

Figure 7.2.2(ii): Magnetic gauge

This test is devised to check the correct coating
thickness on the components as per the specifications.
Ÿ Dry Film Thickness (DFT) is the thickness of coating.
Ÿ DFT is measured for cured coatings. Proper
thickness range is recommended in specifications.
Ÿ There are various types of DFT Gauges available in
the market, from simple magnetic gauges to digital
gauges.
Ÿ The gauge is needed to be calibrated by using a bare
metal plate (zero setting) and standard thickness
plastic foils (shims) which are supplied with the
gauge.
Ÿ Different gauges are available for ferrous and nonferrous components. (F and NF)

Figure 7.2.2(iii): Digital gauge

Figure 7.2.2(iv): Dry Film Thickness test
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Gloss check

Gloss is useful for decorative purpose.
Gloss is measured with gloss meter of different
designs. The reflection is measured, and the
angle
Ÿ of reflection is specified at 60°, 20° and 85°.
Ÿ An angle of 60° is most common in the paint
coating industry. Usually recommended for
medium gloss levels for powder coating.
Ÿ An angle of 20° is used for a more differentiated
result of high gloss surfaces usually
recommended for Automotive class “A” finish –
Liquid Coatings.
Ÿ An angle of 85° is used for a more differentiated
result of matt surfaces, not so popular in coating
Ÿ

Figure 7.2.2(v): Gloss meter to check the gloss of
the coated film

Colour check
Colour may be checked visually or by computer aided
spectrophotometer, stationary equipment or portable
equipment. The results are reported in case of
spectrophotometer as ΔE (Delta E) – Colour difference.
The ΔE should fall within the demarked tolerance zone.
Ÿ Visual inspection, compared to a master. It is very
important to use a relevant light source when
judging colour.
Ÿ Computer aided spectrophotometer

Figure 7.2.2(vi): Spectrophotometer to check
the colour of the coated film

Pencil hardness test
The test is performed by scratching the coated surface
with pencils of known hardness.

Pencil Hardness Chart

Figure 7.2.2(vii): Pencil Hardness Test
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Flexibility - bend test
The conical shape of the bending area allows the deformation of the test panel and examination of
the elasticity range of a coating over any diameter between 3.1 and 38 mm in one single test.
It is checked using either a conical or cylindrical mandrel with a graduated scale.
It is a laboratory apparatus to bend coated test panels over a conical shaped mandrel in order to
assess the elasticity of coating a metal test panel in accordance with ISO 6860 and ASTM D522.

Figure 7.2.2 (viii): Result of the conical mandrel flexibility test

Adhesion test
This test is used to determine if the paint or coating will adhere properly to the substrate to which it
is applied. There are three different tests to measure the resistance of paints and coatings from
substrates:
Cross-cut test.
Scrape adhesion.
Pull - off test.
Cross - cut test
This test determines the resistance of paints and coatings to separation from substrates by utilising
a tool to cut a right angle lattice pattern into the coating, penetrating all the way to the substrate.
A quick pass / fail test can be accomplished through this method.
When testing a multi-coat system, determination of the resistance to separation of different
layers from one another can be accomplished.

Adhesion test fails

Adhesion test

Figure 7.2.2 (ix): Testing for adhesion
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Impact test
It is also known as drop weight test. Surface coatings here are subjected to mechanical damage by
impact which can deform the coating and / or the substrate. With this test coating is tested for
elasticity, brittleness and adhesion to the substrate.
As per ISO 6272-1:2011 - it is a method for evaluating the resistance of a dry film of powder film
related product to cracking or peeling from a substrate when it is subjected to a deformation caused
by a falling weight, with a 20 mm diameter spherical indenter dropped under standard conditions.
• Measures the deformation of a coating film.
• Test performed at front and reverse sides of a panel.
• Result expressed as pass or fail.

Powder coating impact tester

Impact test

Figure 7.2.2 (x): Testing for impact resistance

Tips

!

Quality checks and maintenance are a mandate every powder coater must follow. Quality maintenance
reflects excellence in your own skill and makes you an expert at your job.
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7.2.3 Defects on a Powder Coated Film
Excessive orange peel
The finish looks like a peel of orange fruit.
Film thickness out of proper range.
Oven ramp-up time slow. The oven temperature should cross 120°C -140°C very quickly.
Grounding should be checked.
The kV setting of the spray gun to be lowered.

Orange peel on job

Peel of Orange

Figure 7.2.3 (i): Defective coating - orange peel

Gloss too low for high gloss type powder
Incompatibility between powders - Recycled powder mixed with different generics.
Micro-pinholing from outgassing.
Excessive orange peel due to inadequate DFT.
Over-curing of parts.

Standard gloss

Lower gloss

Figure 7.2.3 (ii): Defective coating - low gloss
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Gloss too high for a low gloss type powder
Under cured film - Cured at lower temperature or
lesser time.

Standard gloss

Higher gloss

Figure 7.2.3 (iii): Defective coating - Excessive gloss in a matt finish

Inconsistent film thickness
Incorrect positioning of powder spray guns.
Defective spray equipment / nozzle
Reciprocators not matched to line speed.
Air flow in booth disturbing spray pattern.
Improper manual technique.

Figure 7.2.3 (iv): DFTs mentioned on panel are varied

Poor impact resistance and / or flexibility
Over baked film.
Poor cleaning.
Excessive film thickness.

Fail

Impact

Reverse Impact

Figure 7.2.3 (v): Failure in impact resistance
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Pinholes
Small pin holes appear on the finished surface.
Moisture in powder.
Moisture in compressed air.
Mixing of two different powder types.
Porous component like casting.
Heating too fast - creating outgassing while curing.

Pinholes
Poor adhesion
Poor cleaning / pretreatment
The PT lines not carefully maintained.
Oil removal from the degreasing stages not
proper.
Under-cured powder.

Poor abrasion resistance

Cissing or craters
Moisture in powder
Oil in compressed air
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Tips

!

Defects on surface of any powder coated product can lead to corrosion and hence affect durability of the
component. These defects are usually caused by lack of skill, hence greater emphasis on excelling at your
job.

Notes
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8. Maintain OH&S Standards

Unit 8.1 – Health Hazards of Powder Coating Materials
Unit 8. 2 – Use Safety Tools and Personal Protective Equipment
Unit 8.3 – Handling of Powder Coating Materials and Equipment
as Per Safety and Environmental Standards
Unit 8.4 – Precautionary Measures
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Key Learning Outcomes
At the end of this module, you will be able to:
1. Explain the health hazards of powder coating materials.
2. List the personal protective equipment and its uses for powder coating industry.
3. Describe the safe way to handle powder coating materials and equipment.
4. Explain the precautionary measures for emergencies.

Unit 8.1: Health Hazards of Powder Coating Materials
Unit Objectives
At the end of this unit, you will be able to:
1. Explain the health hazards of powder coating materials i.e. chemicals and powders.
2. Explain the other health hazards of working in a plant setting.

8.1.1 Health Hazards of Powder Coating Materials
Chemical hazards:
Occupational Safety and Health Administration (OSHA)
requires chemical manufacturers to evaluate
chemicals produced to determine if they are hazardous.
Manufacturers review chemical substances to determine
if they are carcinogenic, toxic, an irritant, dangerous to
human organs, flammable, explosive, or reactive. This
information is available to workers in the material safety
data sheets (MSDS) that are supplied with materials.
All powder coating materials are finely ground
particulates. Such materials are considered as nuisance
particulates.
The following are certain safety measures within the
plant for handling powder:
Safety saves

Respiratory protection:
For operators working outside of the spray enclosure,
a disposable dust mask is to be used.
Ÿ If the dust levels are higher than the TLV (Threshold
Limit Value), half masks with cartridge filters should
be used.
Ÿ For very high concentrations of powder where
operators are working inside the spray enclosure, full
face masks with fresh air supply should be used.
Ÿ
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Personal safety:
To limit the exposure to the eyes and skin, protective clothing and eye protection should be used to
cover the body as much as possible.
Ÿ Personnel grounding is the most difficult area of electrical hazard control. Manual operators are
generally grounded through the spray gun itself as long as they hold it properly and the equipment is in
proper working order.
Ÿ Equipment manufacturers recommends that no glove to be worn during the spray process. If gloves are
worn during application, they should be specially designed for electrostatic application so that the
operator is not isolated from ground.
Ÿ Safety shoes should not be worn during spray process. Only shoes specially designed for electrostatic
application should be worn.
Ÿ Powder should not be blown off the skin with compressed air because it can force abrasive particles into
the skin and eyes.
Ÿ Washing with soap and water is recommended for removal of powder from the skin.
Ÿ Good housekeeping should be practiced to reduce accumulation of powder in the area and further
reduce exposure.
Ÿ

Indoor air quality:
Ÿ Lack of ventilation can affect the quality of air in the factory building. Every building produces
contaminants such as exhaust gases, byproducts of processes, dust and oily dirt.
Ÿ Outdoor air is introduced into the building to displace contaminated air as it can affect the product
quality.

Notes
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8.1.2 Materials Safety Data Sheet
A Material Safety Data Sheet (MSDS) is an information sheet that lists the hazards and safety and
emergency measures related to specific products. An MSDS is required for certain industrial
products used in the workplace like paint, thinners, pretreatment chemicals and cleaners.
Why I need to use an MSDS?
You may want to know if there are chemicals in consumer products that can cause adverse health
effects such as allergies or asthma. This information may be helpful to prevent exposure to
chemicals from new products or in finding out if existing products may be causing symptoms.
Where can I get an MSDS?
Suppliers may not provide you with an MSDS. However, you can ask them if they have one for a
commercial product that is similar to your purchase. You may also obtain an MSDS from data bank
available on internet.
Why is an MSDS sheet required for a medical emergency?
In an emergency, the doctor can request an MSDS. If the product is required to have one, the
supplier is obligated to provide it to the doctor, for the doctor to know the composition and the
appropriate first aid to be given.
Where can I get more information?
Some product labels include a full list of ingredients. Some suppliers will provide a full list if you
request it. You can also ask the supplier's chemist for more information, including a list of additional
ingredients.
Are all ingredients included in MSDS?
No, Only specific hazardous chemicals are required on an MSDS. Thus, perfume or a chemical
odorant that may not be considered hazardous may not show up in the MSDS. Manufacturers do
not disclose information they consider proprietary. Such information may relate to the chemical
composition.
The MSDS lists each required substance that makes up more than 1 per cent of the product.
However, if the chemical causes cancer, respiratory sensitisation, or reproductive effects, then it
must be listed if it makes up more than 0.1 per cent.
How much of a chemical is a problem?
It is important to consider several factors to determine if you should be concerned. For example, the
quantity, toxicity and other effects, and the potential exposures of each chemical are important to
think about. It is also important to know that most of the information on an MSDS relates to
exposure to one chemical at a time.
Technical terms
Listed below are some definitions of terms you may find on an MSDS.
Ÿ
Ÿ
Ÿ
Ÿ
Ÿ
Ÿ

Carcinogen: causes cancer.
Hormonal: some chemicals act like hormones.
Reproductive toxin: damages the male or female sex organs, sperm or eggs.
Sensitisation: a body response which makes you react to a smaller amount than before.
Teratogen: causes developmental abnormalities to the foetus. (unborn child)
Toxin/toxic: poison/poisonous.
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What is the Workplace Hazardous Materials Information System (WHMIS)?
The international Workplace Hazardous Materials Information System (WHMIS) is legislation that
states the following:
A Material Safety Data Sheet (MSDS) must be provided to commercial users.
A hazard label must be attached to commercial products used in the workplace that contain
substances above the pre-set limits controlled by WHMIS.
Workers using WHMIS-controlled products must receive training.
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Example of Material Safety Data Sheet
1. Chemical name:
2. Trade name:
3. Chemical characteristics:
3.1 Chemical constituents

Degreasing Chemical.

Alkali builders, Silicates, Hydroxides,
Carbonates, Phosphates etc.
A mixture.
Powder.

3.2 Chemical formula
3.3 Supply form
4.Physical properties:
4.1 Colour and appearance
Off white color.
4.2 Density at 20°C
Not determined.
4.3 Solubility in water
Soluble.
4.4 pH (10g/L) at RT
More than 9.0.
4.5 Boiling range
N.A.
4.6 Odour
Non characteristic.
4.7 Danger of explosion
Product is not explosive.
4.8 Self inflammatory
Product is not self-igniting.
5. Hazard level
Irritant.
6. Safety in road transit:
6.1 Goods declaration
Alkaline powder, corrosive.
6.2 Packing material
Poly woven bags.
6.3 Minimum quantity per pack
50 Kgs.
7. Safety in handling:
7.1 Wear rubber gloves.
7.2 Wear eye goggles while handling and working.
7.3 Keep container in upright position.
8. Toxicological properties
Non-toxic but corrosive.
9. Safety in in-house handling
9.1 Gloves:
Wear PVC gloves.
9.2 Eyes:
Wear eye goggles or face shields.
9.3 Clothing:
Regular.
9.4 Footwear:
10. Fire and explosion hazard
11. Hazardous ingredients

Wear PVC gum boots.
Non- flammable.
Hydroxides, Silicates, Carbonates,
Phosphates,Silicates etc.

12. First aid measures:
12.1 Instantly remove any clothing soiled by the product
12.2 Inhalation: Supply fresh air.
12.3 Skin Contact: Instantly wash with water and soap and rinse thoroughly
12.4 Eye Contact: Rinse opened eyes for several minutes under running water, consult Doctor.
12.5 Swallowed: Immediately consult doctor.
13. Storage requirements
Store in a cool shady place.
14. Shelf life
2 years
15. Other useful information
128

Powder Coater

Example of Material Safety Data Sheet
1. Chemical name:
Passivation.
2. Trade name
3. Chemical characteristics:
3.1 Chemical constituents
Phosphoric acid, Additives etc.
3.2 Chemical Formula
A mixture.
3.3 Supply Form
Liquid.
4. Physical properties:
4.1 Colour and appearance
Clear liquid.
4.2 Solubility in water
Miscible.
4.3 pH (10g/L) at RT
Acidic, less than 2.
4.4 Boiling range
Above 100ºC.
4.5 Odour
Characteristic smell.
4.6 Danger of explosion
Product is not explosive.
4.7 Self inflammatory
Product is not self-igniting.
5. Hazard level
Corrosive.
6. Safety in road transit
6.1 Good declaration
Acidic liquid, corrosive.
6.2 Packing material
HDPE Carboys.
6.3 Minimum quantity per pack
5/10 Kg.
7. Safety in handling:
7.1 Wear rubber gloves.
7.2 Wear eye goggles while handling and working.
7.3 Keep container in upright position.
8. Toxicological properties:
Toxic and corrosive, chrome free.
9. Safety in in-house handling:
9.1 Gloves
Wear PVC gloves.
9.2 Eyes
Wear eye goggles or face shields.
9.3 Clothing
Regular.
9.4 Footwear
Wear PVC gum boots.
10. Fire and explosion hazard
Non- flammable.
11. Hazardous ingredients
Phosphates, etc.
12. First aid measures:
12.1 Instantly remove any clothing soiled by the product
12.2 Inhalation: Supply fresh air.
12.3 Skin Contact: Instantly wash with water and soap and rinse thoroughly
12.4 Eye Contact: Rinse opened eyes for several minutes under running water, consult Doctor.
12.5 Swallowed: Immediately consult doctor.
13. Storage requirements
Store in a cool shady place.
14. Shelf life
2 Years.
15. Other useful information
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Example of Material Safety Data Sheet
1. Chemical name:
Phosphating Chemical.
2. Trade name:
3. Chemical characteristics:
3.1 Chemical constituents
Zinc, Phosphoric acid, Nitric acid etc.
3.2 Chemical formula
A mixture.
3.3 Supply form
Liquid.
4. Physical properties:
4.1 Colour and appearance
Clear liquid.
4.2 Solubility in water
Miscible.
4.3 pH (10g/L) at RT
Less than 2.0.
4.4 Boiling range
Above 100ºC.
4.5 Odour
Characteristic smell.
4.6 Danger of explosion
Product is not explosive.
4.7 Self inflammatory
Product is not self-igniting.
5. Hazard level:
Corrosive.
6. Safety in road transit:
6.1 Good declaration
Acidic liquid, Corrosive.
6.2 Packing material
HDPE carboys.
6.3 Minimum quantity per pack
40 Kgs.
7. Safety in handling:
7.1 Wear rubber gloves.
7.2 Wear eye goggles while handling and working.
7.3 Keep container in upright position.
8. Toxicological properties
Toxic and corrosive.
9. Safety in in-house handling:
9.1 Gloves:
Wear PVC gloves.
9.2 Eyes:
Wear eye goggles or face shields.
9.3 Clothing:
Regular.
9.4 Footwear:
Wear PVC gum boots.
10. Fire and explosion hazard
Non- flammable.
11. Hazardous ingredients
Zinc, Phosphoric acid, Nitric acid etc.
12. First aid measures:
12.1 Instantly remove any clothing soiled by the product.
12.2 Inhalation: Supply fresh air.
12.3 Skin contact: Instantly wash with water and soap and rinse thoroughly.
12.4 Eye contact: Rinse opened eyes for several minutes under running water, consult Doctor.
12.5 Swallowed: Immediately consult doctor.
13. Storage requirements
Store in a cool shady place.
14. Shelf life
2 Years.
15. Other useful information
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Example of Material Safety Data Sheet
1. Chemical name
Surface Activation.
2. Trade name
KRISFINE –Z.
3. Chemical characteristics
3.1 Chemical constituents
Titanium Phosphate, Alkali Builder etc.
3.2 Chemical Formula
A mixture.
3.3 Supply Form
Powder.
4. Physical properties
4.1 Colour and appearance
Off white powder.
4.2 Solubility in water
Soluble.
4.3 pH (10g/L) at RT
More than 8.0.
4.4 Boiling range
N.A.
4.5 Odour
Not characteristic.
4.6 Danger of explosion
Product is not explosive.
4.7 Self inflammatory
Product is not self-igniting.
5. Hazard level
Irritant.
6. Safety in road transit
6.1 Goods declaration
Alkaline powder, corrosive.
6.2 Packing material
Poly woven bags.
6.3 Minimum quantity per pack
5/10 Kgs.
7. Safety in handling
7.1 Wear rubber gloves.
7.2 Wear eye goggles while handling and working.
7.3 Keep container in upright position.
8. Toxicological properties
Non Toxic but corrosive.
9. Safety in in-house handling
9.1 Gloves:
Wear PVC gloves.
9.2 Eyes:
Wear eye goggles or face shields.
9.3 Clothing:
Regular.
9.4 Footwear:
Wear PVC gum boots.
10. Fire and explosion hazard
Non- Flammable.
11. Hazardous ingredients
Titanium Phosphate, Phosphates etc.
12. First aid measures:
12.1 Instantly remove any clothing soiled by the product.
12.2 Inhalation: Supply fresh air.
12.3 Skin Contact: Instantly wash with water and soap and rinse thoroughly.
12.4 Eye Contact: Rinse opened eyes for several minutes under running water, consult Doctor.
12.5 Swallowed: Immediately consult Doctor.
13. Storage requirements
Store in a cool shady place.
14. Shelf life
2 years.
15. Other useful information
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8.1.3 Waste Disposal
Impact of dumping waste in the open
Ÿ Water pollution – toxic liquid seeps into surface and groundwater.

Soil pollution – toxins seeps into the soil and surrounding vegetation.
Dump fires – waste decomposition releases inflammable methane which can result into
explosion.
Ÿ Disease – flies, rodents and pets can spread diseases from open dumpsites.
Ÿ Other impacts – visual ugliness, foul smell, bird menace which can be a hazard to airplane.
Ÿ
Ÿ

How can waste be disposed safely?
Waste can be disposed safely in a specially designed landfill with protective measures to save the
environment. Landfills also serve as a backup in case of malfunction in the plant treatment facility.
When there is an approved agency for handling and disposing solid waste, the waste may be
handed over to such an agency. records will need to be maintained of the quantity and lab analysis
of the waste thus handed over.

Tips

!

Always ensure you and your colleagues are well informed about how to handle different materials and
chemicals related to powder coating application. It is always a good idea to ask seniors or department
heads for this information.
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Unit 8.2 – Use Safety Tools and Personal Protective Equipment
Unit Objectives
At the end of this unit, you will be able to:
1. Explain the different types of personal protective equipment mandatory for working in a powder
coating plant setting.

8.2.1 Personal Protective Equipment (PPE):

Figure 8.2.1 (i) : Safety signs displayed at site

Mandated PPEs are:
1. Gloves
2. Masks
3. Ear plugs / muff
4. Eye shield
5. Industrial barrier cream
6. Hands rub cream
7. Headguards and steel toe shoes (safety shoes)
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1.Gloves
Nitrile gloves - used for solvent handling.
Leather gloves - used for handling hot objects.
Surgical gloves - made up of latex, general purpose.
Polyethylene and cotton gloves - used in powder
coatings, for general purpose, except while using a
spray gun.
Operator should not use gloves as his hand should
connect to the spray gun for grounding of his body.
Ÿ
Ÿ
Ÿ
Ÿ

Latex gloves for
Gloves for
pretreatment component handling
Figure 8.2.1 (ii): Use of gloves in powder coating

2. Masks
Solvent mask – Dry charcoal network is used as
filter in mask used with cartridge or pre-filtered.
Ÿ Powder mask – It is used while feeding and it is not
efficient than solvent mask.
Ÿ

Figure 8.2.1 (iii): Wearing a mask during coating is essential

3. Ear plug/Muff
These are used to protect ears when large sounds are
produced.
Ÿ Ear plugs - It can be used for two hours.
Ÿ Non disposable ear muffs - these can be reused
after washing with water.

Figure 8.2.1 (iv): Ear plugs

4. Eye shield
These are used for spraying and working against dust
and powder. Eyewash bottle is also used.
Eye shield can be used for eight hours.

Figure 8.2.1 (iii):Eye shield
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5. Industrial barrier cream
It should be used before work on hand so that any paint
can be removed easily.

Figure 8.2.1 (vi): Industrial Barrier Cream

6. Hands rub cream
It is used after work to remove paint on hands.
7. Head guards and steel toe shoes (safety shoes)
They are used while working on shop floor

Tips

!

Personal Protective Equipment tools and their usage is not an option! It must be practised always
without any deviations. In case of any emergency, ensure you have safeguarded yourself first and then
always help others.

Notes
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Unit 8.3 – Handling of Powder Coating Materials
Unit Objectives
At the end of this unit, you will be able to:
1. Describe the safe way of handling powder coating material and equipment
2. Take safety precautions from heat / ignition sources like poor ground, electrical equipment,
matches, cigarettes etc.

8.3.1 Handling of Powder Coating Materials
Read the MSDS.
Avoid excessive skin exposure.
Wear proper respiratory equipment.
Wear proper clothing and eyewear
Always follow the manufacturers written procedures
Handling of pretreatment chemicals
Read the MSDS.
Avoid skin contact.
Maintain good ventilation
Always stay alert while handling chemicals
Safety actions for fire risk
Eliminate any sources of ignition
Maintain a safe concentration of powder in air - outside the explosion (ﬂamability) limits.
Maintain a good ground throughout the racks
Maintain a good ground on everything in the powder coating system
High temperature environments
Disconnect power before entering.
Use good lighting when entering
Wear a hard hat in areas where it is necessary to stoop.
Never open washer or oven during operation.
Know the hazards inside the equipment.
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8.3.2 Heat/Ignition Source
Basic elements of combustion.
Elements that should be eliminated or controlled:
Booth air flow
Sparks from poor grounds.
Electrical equipment
Powder to air mixture - keep powder concentration outside the explosion (flamability)
limits.
Ÿ Compressed air supply
Ÿ Matches
Ÿ Cigarette
Controlling powder to air mixtures:
Ÿ
Ÿ
Ÿ
Ÿ

Ÿ
Ÿ
Ÿ
Ÿ
Ÿ
Ÿ
Ÿ

Engineered powder systems.
Quality spray guns.
Exaggerated powder output.
Size of openings
NFPA & OSHA exhaust guidelines.
System expansion factors.
Reduced efficiency factors.

Poor Grounding:
Poor grounding can be a major safety issue. If the parts are isolated from ground they can build
up voltage to a point and then discharge to ground, creating an arc that has the potential to
ignite the powder in the air-stream.
What is a good ground: Resistance greater than 1 Mega Ohm is considered to be loss of ground
in the industry and is used by most equipment companies as a standard for their systems.
In the powder coating industry one ohm or less is the accepted standard

8.3.3 Safety Rules for Electrical Equipment
The possible causes of sparks or shocks from powder equipment:
1.

Poor grounding of the part or some component of the system.

2.

Defective voltage cable or gun barrel.

8.3.4 Bake Oven Safety Rules
1.

2.

Tips

Temperature should not shoot up beyond the specified limit. There is one sensor to monitor
the temperature of the oven and the second sensor is put as a safety measure which
compulsorily cuts off the electrical supply to the entire plant if the temperature crosses the
specified limit.
Heating elements like gas/HSD (diesel)/electrical heaters need to be monitored with a safety
sensor to ensure they never cross their specified limits.

!

As we have seen and discussed above, powder coating ingredients operation carries certain hazards but
with adequate precaution and diligence, of harm can be avoided and the tasks carried out safely.
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Unit 8.4 – Precautionary Measures
Unit Objectives
At the end of this unit, you will be able to:
1. Learn about ergonomic lifting, bending and moving equipment
2. List what goes into a first aid kit
3. Learn the actions to take during emergency procedures
4. Identify different kinds of safety signs

8.4.1 Ergonomic Lifting, Bending and Moving
Ergonomics principles of maintaining postures

Maintain the “S” curve of the spine

1. Work in neutral position - Maintain the 'S' curve of
the spine, keep the neck aligned
2. Provide clearance – nothing should block your
view during loading and unloading, enough room
for movement should be there
3. Minimise fatigue and static load – use fixtures
instead of holding the parts and tools for long. Use
anti fatigue matting, special insoles for shoes
when standing for long time
4. Minimise pressure points – look for ways to make
improvements in the work area like adding
cushioned grip to hand tools, rounding out the
edge by padding
5. Move, exercise and stretch – if sitting for long
period shift postures and move, stretch and
change positions often. Do some stretching and
neck exercise at intervals to keep the energy level
high.
6. Lighting and glare – there should be appropriate
lighting and illumination at the workplace to
minimize fatigue, eye strain and clear visibility.

Keep Clear Vision

Clear vision during
loading and unloading

Exercise, Move,
Stretch
Figure 8.4.1(I): Ergonomics at the workplace
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Appropriate ways of lifting
Use mechanical assistance to raise the load
Use conveyors
Add handles
Arrange storage
Avoid unnecessary lifting
Avoid lifting if the object is too heavy for you
Plan the lift
Stand with your feet apart alongside the object to be lifted
Use the sit down position maintaining the natural arch of the spine
Tuck your chin
Get a good grip on the object
Keep the object close
Centre the weight over your feet
Avoid twisting

Figure 8.4.1 (ii): Ergonomic back injury prevention
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8.4.2 First Aid
A well-stocked first aid kit is required at the workplace
Include any personal items such as medications and emergency phone numbers or other items
your health-care provider may suggest.
Ÿ Check the kit regularly.
Ÿ Check expiration dates and replace any used or out- of- date content
As per the recommendation of Red Cross, a first aid box should contain the following articles:
Ÿ 2 absorbent compress dressings
Ÿ 25 adhesive bandages (assorted sizes)
Ÿ 1 adhesive cloth tape
Ÿ 5 antibiotic ointment packets
Ÿ 5 antiseptic wipe packets
Ÿ 2 packets of aspirin
Ÿ 1 blanket
Ÿ 1 breathing barrier (with one-way valve)
Ÿ 1 instant cold compress
Ÿ 2 pair of no latex gloves (size: large)
Ÿ 2 hydrocortisone ointment packets
Ÿ Scissors
Ÿ 1 roller bandage (3 inches wide)
Ÿ 1 roller bandage (4 inches wide)
Ÿ 5 sterile gauze pads
Ÿ 5 sterile gauze pads (4 x 4 inches)
Ÿ Oral thermometer (non-mercury)
Ÿ 2 triangular bandages
Ÿ Tweezers

Figure 8.4.2 : First Aid Kit
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8.4.3 Emergency Procedures
On a rare occasion you may experience an emergency while working in a powder coating plant such
as:
Ÿ Fire
Ÿ Medical emergency
Ÿ Armed hold up / robbery
Ÿ Bomb threat
Ÿ Natural disaster
Find out the emergency procedures and evacuation plans for emergency.
Ÿ
Ÿ
Ÿ

Emergency procedures are reviewed from time to time based on the actual incidents
Evacuation routes and exits are prominently displayed in the building and premises
Emergency exits and evacuation routes have to comply with local building codes

Remember your safety is of utmost importance in case of any emergency. Please refer to your
supervisor/manager for specific information regarding your workplace.
You must know:
Ÿ Preferred method of reporting
Ÿ Evacuation policy and procedure
Ÿ Emergency escape procedures and route assignments
Ÿ List of emergency contact numbers inside and outside the facility
Ÿ Procedure for employees during shutdown of critical operations
Emergency actions
Find out about your organisation policy and evacuation procedures as you join an organisation.
If there is a fire
Ÿ Use firefighting equipment if it appears to be able to extinguish fire, size of the fire is not a
danger to your safety, level of smoke is not a hazard (any action to extinguish fire will increase
smoke and decrease visibility), a secure escape route is available.
Ÿ Notify appropriate people immediately (Shift supervisor, fire safety warden etc.)
If there is a medical emergency:
Ÿ If anyone in the organisation is trained in CPR (cardiopulmonary resuscitation) protocol that
includes chest compressions and “mouth-to-mouth” rescue breathing.
Ÿ Dial emergency number to contact the hospital and ambulance
Ÿ Inform your supervisor
Ÿ Inform the family members
Always remember to maintain calm, raise alarm and seek help in case of any emergency.

Emergency Exit

Fire Exit
Figure 8.4.3 : Emergency Signs
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8.4.4 Display Safety Signs
Learn to respect safety signs.
Learn to display them at appropriate places.
It is crucial for your safety and safety of other people.
Never take safety sign instructions lightly.

Figure 8.4.4 : Safety signs
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!

Tips

For emergency situations you must know
Preferred method of reporting
Evacuation policy and procedure
Emergency escape procedures and route assignments
List of emergency contact numbers inside and outside the facility
Procedure for employees during shutdown of critical operations

Notes
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9. Maintain IPR of
Organisation and Customer
Unit 9.1 – Secure Company's IPR
Unit 9.2 – Respect Customer's Copyright
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Key Learning Outcomes
At the end of this module, you will be able to:
1. Explain the meaning of intellectual property rights
2. Explain about confidential information and trade secrets
3. List out the do's and don'ts to keep the company and customer information confidential

Unit 9.1: Secure Company's Intellectual Property Rights (IPR)
Unit Objectives
At the end of this unit, you will be able to:
1. Explain what is IPR, patent, trademark, copyright, Non-Disclosure Agreement and confidential
information

9.1.1 Intellectual Property Right (IPR)
With the advent of the knowledge and information technology era, intellectual capital has gained
substantial importance. Companies are carrying on business in several countries and selling their goods
and services to entities in multiple locations across the world. Since intellectual property rights (IPR) are
country-specific, it is imperative, in a global economy, to ascertain and analyse the nature of protection
afforded to IPRs in each jurisdiction. We will discuss here the IP law regime in India and the protections
provided thereunder.
Intellectual Property Right (IPR) a term referring to creations of the intellect for which a monopoly is
assigned to designated owners by law.
Some common types of intellectual property rights (IPR) are copyright, patents and industrial design
rights; and the rights that protect trademarks, trade dress, and in some jurisdictions trade secrets.
Ÿ All these cover music, literature, and other artistic works; discoveries and inventions; and words,
phrases, symbols and designs.
Ÿ
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IPR in India
The importance of intellectual property in India is well established at all levels - statutory,
administrative and judicial.
The law recognises and provides for norms and standards in respect of following areas of
intellectual property:
Ÿ Patents
Ÿ Trademarks
Ÿ Copyrights
Ÿ Industrial designs

Intellectual property facts in India
The Indian government has taken several initiatives to create a conducive environment for the
protection of intellectual property rights of innovators and creators by bringing about changes at
legislative and policy level.
Aim
Establish a vibrant IP regime in the country.
Adopt best practices in IP processing.
Strengthen public delivery of IP services.
Ensure a high level of transparency and user-friendliness.
Types of IPR in India
Patent definition and significance:
A patent is granted for an invention which is “a new product or process, that meets conditions of
novelty, non-obviousness and industrial use”
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Administering the IPR is done through:
Ÿ Department of Industrial Policy and Promotion, Ministry of Commerce & Industry
Ÿ The Patents Act, 1970 (as amended in 2005)
Design:
A design refers only to the features of shape,
configuration, pattern, ornamentation, composition of
colour or line or a combination thereof, applied to any
article, whether two or three dimensional or in both
forms by any industrial process or means which, in the
finished article, appeal to and are judged solely by the
eye.
The IPR is administered through:
Ÿ
Ÿ

Department of Industrial Policy and Promotion, Ministry of Commerce and Industry
Designs Act 2000

Trade mark:
A Trade Mark can be a device, brand, heading, label
ticket name, packaging, sign, word, letter, number,
drawing, picture, emblem, colour or combination of
colours, shape of goods, signature or a combination
thereof.

The IPR is administered through:
Ÿ
Ÿ

Department of Industrial Policy and Promotion, Ministry of Commerce and Industry
Trade Marks Act 1999 (as amended in 2010)
For example, paint and powder coating company logos which are Trade Marks of the companies
and which the companies have the copyright to.
Examples logos of paint and powder companies are as follows:

Figure 7.1: Examples of company logos
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Copyright:

C

Copyright is a right given by the law to creators of
literary, dramatic, musical and artistic works and
producers of cinematograph films and sound
recordings. In fact, it is a bundle of rights including,
inter alia, rights of reproduction, communication to
the public, adaptation and translation of the work.

The IPR is administered by:
Ÿ
Ÿ

Ministry of Human Resource Development
The Copyright Act, 1957 (as amended)

Semiconductor integrated circuits layout-design:
The aim of the Semiconductor Integrated Circuits
Layout-Design Act 2000 is to provide protection of
Intellectual Property Right (IPR) in the area of
Semiconductor circuits.

The IPR is administered by:
Department of Electronics and Information Technology, Ministry of Communications and
Information Technology
Ÿ Semiconductor Integrated Circuits Layout-Design Act, 2000
Ÿ
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9.1.2 Copyright
A copyright gives the creator of an original work exclusive rights to it, usually for a limited time.
Copyright may apply to a wide range of creative, intellectual, or artistic forms, or "works". Copyright
does not cover ideas and information themselves, only the form or manner in which they are
expressed.
What rights does copyright provide?
A copyright grants protection to the creator and his / her representatives for the works and prevents
such works from being copied or reproduced without their consent. The creator of a work can prohibit
or authorise anyone to:
Ÿ Reproduce the work in any form, such as print, sound, video, etc.
Ÿ Use the work for a public performance, such as a play or a musical work
Ÿ Make copies/recordings of the work, such as via compact discs, cassettes, etc.
Ÿ Broadcast it in various forms
Ÿ Translate the same to other languages
What is the term of copyright?
The term of copyright is, in most cases, is the lifetime of the author plus 60 years thereafter.
Infringement of a copyright
A copyright is infringed if a person without an appropriate license does anything that the owner of the
copyright has an exclusive right to do. However, there are certain exceptions to the above rule (e.g., fair
dealing). The Copyright Act provides for both civil and criminal remedies for copyright infringement.
When an infringement is proved, the copyright owner is entitled to remedies by way of injunction,
damages, and order for seizure and destruction of infringing articles.
Importation of infringing copies
The amendment in the copyright law has introduced a revised Section 53, which provides a detailed
procedure whereby the owner of the copyright can make an application to the Commissioner of
Customs (or any other authorised officer) for seizing of infringing copies of works that are imported
into India.
Rules and Acts related to Copyrights:
Copyright Act, 1958
Copyright Act, 1987
International Copyright Order, 1999
The Copyright (Amendment) Act, 2012

Ÿ
Ÿ
Ÿ
Ÿ
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9.1.3 Confidential Information and Trade Secrets
Confidential information and trade secrets are protected under the common law and there are no
statutes that specifically govern the protection of the same. In order to protect trade secrets and
confidential information, watertight agreements are signed between the employee and the
owner/management supported by sound policies and procedures.
Non-Disclosure Agreements

Ÿ

Sound and concise company policies and
nondisclosure agreements with the employees
protect confidential information and trade secrets
of the company. Such agreements should define
“confidential information” and the exceptions to
confidentiality.

Ÿ

Non-compete clauses, afford an organisation
added protection with respect to its confidential
information. Such provisions must have a clear
purpose, which is to restrict the use of confidential
information and trade secrets obtained during
employment.

Ÿ

In order to ensure that the rights of third parties are
not violated, the non-disclosure/employment
agreement imposes an obligation on the
employee not to integrate into the organisation's
data or intellectual property, any confidential
information of a third party. Organisations execute
such agreements at the time of employment,
subsequently executed agreements should
expressly cover the confidential information
obtained by the employee from the date of his
employment.

Internal Processes
Internal processes of the company must be kept
confidential. You should be able to identify
information that is confidential and the trade secrets
of your company. Data that is confidential and
tradesecrets should be clearly be not shared with any
one. Third-party interaction and disclosures should be
channeled only through specified personnel.
Confidential information should only be shared with
those employees who have a legitimate need to know
such information, in order to enable them perform the
assigned tasks.
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Tips

!

Find out from your supervisor
What information is considered confidential for the company?
What type of customer/third party information is confidential?

Notes
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Unit 9.2: Respect Customer's Copyright
Unit Objectives
At the end of this unit, you will be able to:
1. List out the do's and don'ts related to confidential information and copyright of your company
2. List out the do's and don'ts related to confidential information of the customers

9.2.1 Organisation Information to be Kept Confidential
Organisation's information regarding the following should be kept confidential at all times. It
should not be disclosed to anyone other than the immediate supervisor and employees who need
to know the information legitimately.
Process adopted including equipment/s used
Production volume
Cost of the product
SOP of the company
The new product design and application process gives the
company a competitive advantage in the market. Any
leakage of the new design and its launch plans will reduce
the competitive advantage as competitors can also
launch new designs simultaneously. Any information on
this should be passed on to the immediate supervisor
only. Report any infringement of the brand and/ or logo
observed in the market, to the immediate supervisor. It
takes only one employee to commit the mistake and the
entire company suffers.
Ÿ
Ÿ
Ÿ
Ÿ
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9.2.2 Customer Information to be Kept Confidential
Customer's information regarding the following should be kept confidential. It should not be
disclosed to any other customer or outside agency other than the immediate supervisor or people
who have the legitimate right to have the information within and outside the company.
Ÿ
Ÿ
Ÿ
Ÿ

Process adopted
Equipment/s and products used
Line design, component/ parts design, its loading pattern
Production volume/ day/ month/ annual

Why is confidentiality important?
Failure to protect confidential customer and business information can lead to the loss of
business/clients.
Ÿ Confidential information in wrong hands can be misused to commit illegal activity e.g.,
fraud which can result in costly lawsuits for the employer.
Ÿ

What type of information of your company should be protected?
Employee information – personal information of your colleagues and superiors like personal
phone number, email id, etc.
Ÿ Confidential management information includes disciplinary actions, employee relations
issues, impending layoffs/reductions-in-force, terminations, workplace investigations of
employee misconduct, etc. While disclosure of this information is not “illegal,” it can seriously
damage the image of the company.
Ÿ Trade secrets like business plans, manufacturing processes and methods, computer program
and data compilation, financial data, budgets and forecasts, client/customer lists, ingredient
Ÿ
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Tips

!

Do not share confidential information of the company with people outside your organisation
Do not take photographs of components, parts, SOP or any other company documents
If anyone other than the employee of the company wants to take photographs of components or
parts or any document, you must not allow them and immediately inform your supervisor
Do not upload confidential information on social media
Remember sharing secret and confidential information and documents can result in customer
withdrawing the project / business from your company and may also be punishable under law.

Notes
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