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esigning our house takes a lot of time and requires a lot of effort. All of us have to

carefully choose our wallcolour, construction material and lights, amongst other things.

Though most of the people tend to ignore it, flooring is also one of the important aspects

that demand our attention, while planning home decor. To make sure that building looks

beautiful from every aspect, one should need to make sure that appropriate flooring
material has been used.

Talking about flooring, tiles comprises of one of the words that come into mind.
Flooring tiles gives a unique look to any area exposed to eyes. The trend of using them is not
new. In fact, coming up in splendid designs and styles, flooring tiles are increasingly becoming
the choice of people. These tiles have the ability to transform an ordinary room into a fabulously
decorated place. Flooring tiles are available in different materials, like ceramic, linoleum, vinyl,
etc. However, amongst all, vitrified tiles are the most popular.

A tile is a manufactured piece of hard-wearing material such as ceramic, stone, metal, or even
glass. Tiles are generally used for covering roofs, floors, and walls, showers, or other objects
such as tabletops. These are commonly made of ceramic, porcelain, or stone, although recent
technological advances have resulted in glass tiles for floors as well.



Ceramic tiles may be painted and glazed. Small mosaic tiles may be laid in various patterns.
Floor tiles are typically set into mortar consisting of sand, cement and often a latex additive for
extra adhesion. The spaces between the tiles are nowadays filled with sanded or unsanded
floor grout, but traditionally mortar was used.

Natural stone tiles can be beautiful but as a natural product they are less uniform in colour and
pattern, and require more planning for use and installation. Mass produced stone tiles are
uniform in width and length. Granite or marble tiles are sawn on both sides and then polished or
finished on the facing up side, so that they have a uniform thickness. Other natural stone tiles
such as slate are typically "riven" (split) on the facing up side so that the thickness of the tile
varies slightly from one spot on the tile to another and from one tile to another. Variations in tile
thickness can be handled by adjusting the ,

—1 I

"N |

= i

=
amount of mortar under each part of the tile, LT il
by using wide grout lines that "ramp" between
different thicknesses, or by using a cold chisel

to knock off high spots.

Broadly categorizing there are following
types of floors

Ceramic Tiles

The word ‘ceramic’ comes from the Greek
word ‘keramos’ meaning pottery, it is related to
an old Sanskrit root meaning ‘to burn’ but was =~
primarily used to mean ‘burnt stuff’. These are
made from clay or a mixture of organic
materials, ceramic tile is finished by kiln |
firing. They are available in many shapes and ==

sizes and are sold in glazed or unglazed fashion. For floors, tiles are set in cement or mortar
type mixture.

Mosaic Floor
This type of flooring involves embedding small pieces of coloured glass, stone, or ceramic tile
called tessera in a background material such as plaster or mortar. The resulting finish is unique

and a variety of designs can be created.

Most conventional apartments use grey or white mosaic. These are relatively inexpensive.
More affluent variety of mosaic is also available in the market for the deserving people.



Marble Floor

Marble is metamorphosed limestone, composed of fairly pure calcite. It is extensively used for
sculpture, as a building material, and in many other applications which includes flooring.

Marble has a relatively lower abrasion resistance compared to artificial floors. It is calcium
carbonate which is strongly attached by Hydrochloric acid which is commonly used in toilet and
floor cleaning. It yellows over extended time duration whereas man made tiles tend to retain
their colour for decades.

Granite Floor

A common igneous rock composed of quartz, orthoclase, and hornblende, often accompanied
by pyroxene or mica. It is called granite because of the granular surface. Granite is frequently
used for buildings and monuments. It is a popular choice for not only flooring but also for
countertops in kitchen and shelves.

Benefits of flooring tiles

Flooring tiles come in a variety of colours and designs. For instance, one can easily get
designs like white tiles with flower patterns and brown tiles with linear patterns, to
decorate any place. It can be said that you are practically limitless, when designing your
house using tile flooring.

Tile flooring works pretty good in hot weather conditions. The temperature of tiles
normally remains cooler than that of the surrounding environment. On a hot summer
day, you can stay inside the house and walk around barefoot, enjoy the feel of cold tiles
on your feet.

Having tiles in the area where there is a lot of dirt and water is great, as none of the two
can pass through the tiles and damage them. In other words, tile flooring is great where
there is a lot of foot traffic or there are high chances of water spills.

The cleaning of tiles is much easier, as compared to other types of flooring. When the
tiles get dirty, all you have to do is get a wet mop and clean up the mess.

The installation process of tiles is easy and many homeowners tend to manage the
project themselves also.

When compared with the various other floor options, tile can be the most cost effective
solution, in terms of buying as well as installation cost.

The growth in the floor tiles sector has primarily been driven by the substantial increase in the
upper middle class catchments and increase in the purchasing power of this class. The growing
housing construction and replacement market along with the demand for real estate from retalil
players all over the next couple of years in malls, etc, would create a huge demand for the tile
industry in the country.



The 310 m sgm (million sq meters) Indian tiles market is divided into: upper-end, imported
ceramic tiles of 5 m sgm and upper end ceramic tiles of 100 m sgm and lower end ceramic tiles
of 180 m sgm. The lower end of the market is growing faster than the other segments.

Vitrified tiles: Fit for toughest use

Vitrified tile is a tile which has been processed in such a way that it has very low porosity (and
water absorption) which make it stain resistant and very strong.

Vitrified tiles are generally made by the dust pressed method of a composition (about 60% silica
and 40% clay along with other raw materials) resulting in a tile that is dense, impervious, hard,
strong, and frost resistant. They are fully vitrified tiles, fired at more than 1250° C, having water
absorption less than or equal to 0.05% and are classified.

The process of manufacture makes them extremely hard and non-porous - a great advantage
over natural stones like marble which are porous and hence need a good deal of care. And
there is another huge advantage vitrified tiles have over most other floors. The designs on
vitrified tiles are printed with soluble salts which are essentially penetrating pigments that
penetrate to a depth of 2 to 3 mm below the surface of the tile and that means the design is
present at depths of up to 25% of the tile® thickness! And the high hardness and abrasion
resistance of vitrified tiles essentially means that the design is permanent for all practical
purposes. In contrast, some floor polishes exist over the surface of the floor and have little
abrasion resistance. But on the other hand, vitrified tiles are not currently available in a great
variety of shades - at least not in as many shades as natural stone tiles are.

Advantages of Vitrified tiles

Vitrified tiles hardly expand or contract with changes in moisture and temperature - unlike other
floors like wood for instance. This means that they may be used for a joint free application. But
instead of a joint free application, it may be better to create uniform gaps between tiles by fixing
them using spacers and then filling the space with grout. The manufacturing process of the
vitrified tiles is far more superior to ceramic tiles. They are also homogeneous and consistent in
composition. Ceramic tiles have merely a decorative coat on the top and hence their
composition is not consistent.

Now, there are some interesting technologies available for vitrified tiles, so that they can also be
used the same way as natural stones like marbles or granite. The texture/colour is maintained



across the tile and the tile can be made to slab thickness. This allows the tile to be bull-nosed at
the edges like stone. This kind of vitrified tile can be used for stair-case, kitchen/bathroom table-
tops.

The manufacturing process of fully-vitrified tiles

If you have ever wondered just how ceramic tiles are made, here are just a few steps in the
process. In this universe; there are limited natural sources of clay suitable for ceramic tile
production. They are mined at various parts of India and abroad, supplied to almost all ceramic
tile producers in the world. The clay is shipped in to the factory where it is then analyzed and
tested.

Some factories simply purchase their raw material in biscuit form and then decorate the biscuit
with their own glazes and colours, while others manufacture from raw clays. This obviously
gives them much more control over the manufacturing process especially with quality control.

The process of manufacturing fully-vitrified tiles starts with formulation and formation of the
ceramic bodies, made from a blend of kaolin clays, feldspar, silica, and colouring oxides and a
contraction control agent. To produce unfired ceramic bodies with very low moisture content
(less than 6.5%), these raw materials are expertly blended, particle size graded, and dried then
precision dust-pressed. Kiln-firing them within a very narrow temperature range (1,135°C to
1,200°C), which varies by manufacturer, produces fully-vitrified tiles.

To achieve different degrees of slip resistance, specially designed molds are used to integrally
form a variety of surface textures and patterns protruding from the faces of fully-vitrified tiles.
Because these textures are dust-pressed into the tile faces before they are fired, the resulting
profiled surface is dense and durable. The slip-resistant pattern covers the entire surface of
each tile uniformly.

Machinery for manufacturing fully vitrified flat extruded
Ceramic titles of a desired shape

A ball mill means for grinding raw material to a required specification;

A conveyer means cooperative with said ball mill means for feeding the raw material
along with water as slurry;

A weighing hopper means cooperative with said conveyer means for weighing the raw
material and water prior to passing to s aid ball mill means;

A magnetic separator means connected to said ball mill means for separating iron
particles from the slurry;

A vat means connected to said ball mill means, said vat means for constantly moving
the slurry so as to prevent sedimentation;

A mechanical filter press means connected to said vat means for obtaining a filter cake
of clay;

A cake shredder means connected to said filter press means for shredding the filter
cake into a noodle-shape;



A moister regulator means cooperative with said cake shredder means for controlling an
amount of moisture of the noodle-shape;

A de-airing pug mill means connected to said cake shredder means for removing air
bubbles from the noodle-shape by evacuation so as to control a workability or elasticity
of the clay of the noodle-shape;

An extruder means connected to said de-air pug mill means, said extruder means
having a pair of dies for drawing the clay of noodle-shape into a clay column;

A cutting means connected to said extruder means for cutting the clay column into
required sizes by a punching system;

A three-layer horizontal drier means connected to said cutting means for drying flat
products from the cut clay column into a constant density;

A chamber drier means connected to said cutting means for drying shapes and profiles
of the cut clay columns;

A glazing line means connected to said three-layer horizontal drier means and said
chamber drier means for glazing the flat products and the shapes and profiles;

A conveyor line means connected to said three-layer horizontal drier means and said
chamber drier means for passing unglazed tiles to a kiln;

A single layer fast roller kiln means connected to said glazing line means and said
conveyor line means for firing the glazed flat products and shapes and profiles and for
firing the unglazed tiles;

A squaring and chamfering means connected to said fast roller kiln means for forming a
rectangularity of tiles;

A slide adjustment and feather means cooperative with said squaring and chamfering
means for cleaning sides of the shapes and profiles of tiles;

A sorting conveyor means cooperative with said squaring and chamfering means for
sorting the shapes and profiles of tiles in order to palletize the sorted shapes and
profiles of tiles;

A liner and planner means connected to said sorting conveyor means for checking
dimensional defects and planarity of the shapes and profiles of tiles;

And a saw and gluing means cooperative with said fast roller kiln means for forming
border tiles and square pieces.




New technology of making vitrified tiles

Double charge vitrified tile making is one of the latest technology for vitrified tiles. In this
technology, design is brought on a tile by using dry colour powders while the tile body is being
pressed in atile press. This is also called random powder technology which is considered as the
latest method of manufacturing vitrified tiles. Here designs are found throughout the tile body.

An entrepreneur can produce vitrified tiles in a wide range, size, colour and designs under its
current and latest available technologies, such as full mass products, double charged, double
charged with soluble salts printing, and double charged with dry glaze application.

Basic Differences and Comparison between Vitrified and Double Charge Vitrified

Vitrified Tiles Technology.
(Liquid oxide/colour-screen print technology).

Double Charge Vitrified Tiles Technology. Double
charge, Roll Feed, Double Charge with soluble Dry
Powder oxide/colour mix Technology.

Liquid oxide or colours are used to screen print
the tile from top, after the tile body or green tile
is made/ pressed from a tile making press.

Dry powder or colours are used to bring design in
these tiles during the tile body or green tile is being
made in a tile press.

Once the tile body is made, these tiles are sent
for printing by soluble salt screen printing
technology and then for firing.

Tile body or green tile made/ pressed, has already
been given dry powder/ oxide colours in its body. Tiles
are sent directly for firing after the press.

Porosity found more in these tiles due to the
Soluble Salt technology used for
manufacturing/ printing.

Direct coloured powders/ oxides are used to get better
non-porous surface and designs.

Limited choices of
available.

design and patterns

Unlimited design choices and patterns availably along
with various manufacturing systems.

Dull appearance of tiles in due course of time.

Brighter appearance for much longer time.

Tile gloss and tile print is more prone to wear
and tear on abrasion resistance during its use.

Less prone to wear and tear on abrasion.

Low cost of production as technology needs
less investment and production time.

Each tile is produced to bring the natural
impact through powder technology having extra value
addition in these products and extra time consumption.

Tiles have lesser life span as design keeps
fading.

Much better life span.

Colour, design glow, top brightness may be
lesser compared to other technologies.

Colour, design glow, top brightness will be much better
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Conversion of Industrial vitrified tiles into commercial vitrified tiles

Industrial vitrified tiles are largely used in the industrial floor or wall construction. In the industrial
verification process tiles are not completely vitrified or properly heat soaked in the oven or in the
kiln. Industrial vitrified tiles can be further used for good finishing and glossiness with colouring
by using special oven treatment. Specific chemicals are used like chromium salt, nickel salt,
cobalt salt etc. for getting deferent colours.

These tiles are suitable for places subject to heavy wear and tear like Industrial and chemical
plants, hotel lobbies, banks and special pavements. The export is rising at the rate of 8%. In the
last five financial years, tiles have registered an average growth of about 12% per year.

Plant capacity: 1, 00,000 Sq. ft./day
Plant & machinery: Rs. 235.00 Lakhs
T.C.I: 2666 lakh

Return: 48.72%

Breakeven: 68.12%




Raw Material Inspection and Storage

Quality assurance begins when raw materials enter the factory.
Entrepreneur should carry out physical inspection and residue
checking before unloading. In certain cases, he should even check
the raw materials by firing the slab.

Batching and Grinding

Raw materials (i.e. various clays and minerals) are mixed in a pre-
determined composition by weight, which is controlled by most-
modern computerized weighing system. And, then the raw materials
are ground by adding water into large, rotating cylindrical mills.

The extreme grinding action pulverizes the clay and minerals into uniform and homogenous
particles. This substrate is called “body slip”. Before unloading body slip from Ball Mills, its
rheological properties are checked.

Spray Dryer

Body-slip is dried in closed tower called Spray Dryer creating fine particles of
uniform size and shape called “Powder”.

Pressing and Drying

The powder is then fed into multi-cavity moulds mounted in computerized
heavy-duty sophisticated PLC controlled hydraulic presses, where it is
moulded under heavy specific pressure. This process is commonly known as
pressing, to form “green ware” (what the tile is called prior to being fired). The
green ware is then dried again to further reduce the moisture content and is
sent for fast firing in to the kiln.

Biscuit and Firing

The tiles now formed after firing are called Biscuit Tiles, which are loaded
on to the conveyor belts, and travels down to “glaze lines” where various
types of decorations and glazes are applied to the surface.

Glazing and Screening

Each tile passes through brushing and surface humidification take place
prior to glaze application to be replaced.




Glaze Line

The next stage in the process involves decoration to add beauty and natural look to the tiles.
This is done using a number of (usually very expensive) screens. This point of the process is
highly artistic and creative which needs high skills with a deep imagination. The colour
combinations, patterns and various designs need fine arts and skills. Every design has a
different set of screens, colour preparations and technique whether it is geometrical, natural
stone or aerographic.

Also, the colour on the screen usually bears little
resemblance to the finished colour on the tile. All
this needs to be calculated before the process
begins using various chemical compounds and,
of course, years of experience in tile industry.

Technology of screen making and development
of designs are constantly up-graded to produce
tiles that were only dreamt about a number of
years ago.

Kiln Glaze Firing

After decoration, tiles are again sent for firing. This is in case of existing technology. Single fast
fire technology, in which tiles are fired once, is also known as ‘Monoporosa©(wall tiles) and
‘Monocottura&floor tiles). This is the most modern, fuel-efficient and state-of-the-art technology.

The tiles are constantly monitored and tested
during the manufacturing process. Depending
upon the type of tiles, kiln temperature is kept
between 1100°C and 1200° C, to get the final
desired colours and design. Higher temperature
produces denser tiles with harder glazes and the
tile that emerges from this process is very hard,

durable and impact resistant.

Ceramic floor tiles require only one firing to achieve low porosity and become vitrified and
abrasive resistant, but some, especially highly decorated wall tiles, are fired more than once.
Non-vitreous (porous) and semi-vitreous tiles are fired at lower temperatures compared to fully
vitreous tiles.

The tiles are then taken to the sorting section where these are classified in various categories,
which could be a Premium, Commercial or Economy class based upon the surface faults and
the prescribed standards. The photoelectric camera also detects the unmatched size and the
curvature of the tiles and does not allow a single tile, which is beyond standard norms.



Nothing is left to chance. Mathematical probabilities are worked out, even with the stacking of
boxes on pallets. Everything is within specified parameters and speeds that are calculated
exactly to eliminate breakages and yet provide maximum production volume.

Due to better packaging Indian companies are able to minimize the loss due to breakage in
transportation. Each box of tiles is packed in a Cartoon and then each box is shrink wrapped to
ensure safety of the material. These boxes are then loaded on the pre-designed euro pallets,
secured heavily with plastic straps.

The international standardized quantity, which can be stuffed in a container, is as following:-

Piece/Box(No.) Wt./Sq.Mt.
Coverage |(Kg.) Loadability |boxes

Dimensions|Thickness

17145 Sq. |,

300X 300 F 7.7 15 1.35 15.65 e

400 x 400 E 9.0 8 1.28 19.50 1331.20 1040
Sq.Mt.

395 x 395 F 9.0 8 1248 195 1297.92 1449
Sq.Mt.

300 x 200 W 7.0 15 0.90 12.6 e 2290
Sq.Mt.

200 x 200 W 6.6 25 1.00 12.20 fﬂlfo SA: 5150

250 x 400 W 8.1 10 1.00 15.3 1680 Sq. ) 4q

Mt.



Market for vitrified tiles

Fully-vitrified industrial floor tiles are an excellent choice for food, beverage, and pharmaceutical
plants. A popular choice for kitchens and bathrooms, impervious, non-absorbent, fully-vitrified
tiles do not support bacterial or fungal growth. Industrial architects can choose from a variety of
surface textures to optimize slip-resistance and clean ability, while numerous colour options
offer design versatility. These highly chemical and stain-resistant tiles can stand up to
aggressive sanitizing and processing chemicals, as well as day-to-day wear and tear.

Indian companies are exporting some of its Indian production to countries like Australia, Taiwan,
Israel and a few European nations. The Indian ceramic market is estimated to be 200 million sq.
m. a year and it would go up to 500 million sg. m. in five years from now.

Indian companies are exporting their products to more than 20 countries round the Globe. The
International Marketing operations are organized by specialists that manage a network of
international agents and distributors in various countries.

Indian brands have today become synonym of quality, service and innovation not only in the
domestic market but even in the international market. Indian products are also well accepted in
European market. With increased capacity, increase in turnover and a growing domestic and
exports market.

The Rs 1,800-crore domestic vitrified tile market is growing at 30 per cent and the trend is likely
to continue due to the construction boom in the country, according to a report by Keynote
Capital Research. Six large players, four producers and two importers control about 45 per cent
of the market, while around 20 unorganised sector players share the rest, the report said.
Growing disposable income among the middle class has also prompted customers to shell out
more money for vitrified tiles, which are three times as costly as ceramic tiles. As vitrified tiles
require no renovation for life and maintenance is easy compared to ceramic tiles, the demand is
likely to grow leaps and bounds.

The ceramic tile market, however, lags behind with a growth rate of 18 per cent and market size
of Rs 3,000 crore. India ranks among the top seven tile producers in the world, with a
contribution of 2.7 per cent. Under group Bla of the International standard for ceramic tiles ISO
9001:2000. Vitrified Tiles are considered to be the most up market and glamorous flooring
material today.

Therefore, substantial scope exists for the growth of the organised sector, given the growth rate
of the industry and the unorganised sector's huge market share. In India, the per capita
consumption of ceramic tiles is a meager 0.15 square meters per annum (SMPA) compared
with 3 SMPA in China and 5-6 SMPA in Europe. With government support ceramic tiles
manufacturers have managed to face Chinese import with aplomb. According to Secretary of
the Indian Council of Ceramic Tiles and Sanitary Ware (ICCTAS), “Demand from the upper
middle class has been the primary driving force for the growth.” Increasing demand for use in



residences and malls over the next couple of years would create a huge market for tiles across
the country.

For further information entrepreneurs can contact following Training Institutes:

Central Glass & Ceramic Research Institute (CGCRI), 196 Raja S C Mullick Road,
Kolkata-700032

£ Raman Gujral
e-mail: gujralraman@Yahoo.com



