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TOOLS FOR INSTALLING CERAMIC TILE
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R+D Department of German s Boada. S.A.• Rubi (Barce lona)

INTROD UCTION

The striving of ceramic tile manufacturers is to reach customers thro ugh a product that
co mpetes in the marketplace. in term s of performance. design and price. with produ cts made by the best
manufactu rers.

In order to obtain better products, manufa cturers invest in laboratories to stud y clay s. glazes.
etc.• in designs for new colours, compositions. shapes. etc. , in marketin g and stud ies on improving
production processes.

However. between a manufacturer and his final customer stands a person , a professional.
quite independent of ceramic tile manufacturers, who is responsible for installing this materia l: this is the
TILE FIXER.

Customer satisfaction as far as ceramic tiles are concerned, wholly depends on the technical
mean s and traini ng of this professional , which is reflected in the quality of the work performed .

It is therefore obvious that the best ceramic products will not satisfy the customer unless they
are correctly insta lled.

Some point s follow. regarding issues to which insufficient attenti on is usua lly paid . but which
are of importance for ceramic tile manufacturers.

I.- ANALYSIS OF CERAMIC MATERI ALS FROM THE TILE FLXER'S POINTOF VIEW.

- Kinds of ceramic materi als:

- Physical characteristics: * weight
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* wall tile (twice fired)
* floor tile (single fired)

* size
* thickness
* glaze thickness
* uniformity



- Kind of cust omer: • private
• industrial
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2.- CERAMIC TILE INSTALLATIO~ PRO CESS, WITH RESPONSIBILITIES AND
OBLIGATIONS

tile fixer

I
~

3.- TILER TRAINING

To date. in Spain, tile fixers have learnt theirtrade as masons, entering the building profe ssion
as unskilled workers and becoming tile fixers after years of continuous contact with the work . These
workers lack a good theoreti cal/practical basis that will allow them to solve the problems that arise, which
their experience d has not provided for.

Besides the initial training of these professionals , the exis tence of a Ti le Fixers Association
would also be very useful. in which ceramic tile manufacturers could participate for greater. direct
communication between tiler fixers and manufacture rs.

There is, in fact . no point improvi ng ceramic quality day by day, whether in performance or
des ign, if the quality of the installati on carried out by the tile fixer does not resembl e that of the materials
used . The best ceramic materials will not show their excellence unless they are suitably installed.

4.- ADVANTAGES OF KNOWI N"G AND USING SUITABLE TOOLS.

- The ARCHlTECTIDECORATOR should know all the available mean s and tools for
perfo rming the work involved. Thu s he will know the tile fixer ' s way of work ing and his means better , and
will also be able to carry out more complex projec ts. knowing they can be fully executed. Designs can thus
be obtained in which combinations of ceramic materials, shapes and colours , will improve classic or less
complicated projects that have been executed. which suffered from constraints as a result of technical
limitations in ex isting tools and materials.

- The TILE FIXER must be acquain ted with the rapid evoluti on that has taken place in too ls
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and methods in his trad e in recent yea rs. The professional tiler needs on-go ing retraining in order to offer
his customers new services, whic h were until recently quite impossible. This has now become possible
through tool s providin g mode m technologies using diamonds. or high preci sion conventional tools. whose
performance involves errors of less than one mill imetre. Examples are electric machines that can make
very spec ial cuts, diamond bits for drilling through stoneware. terrazzo. porce lain tile, etc.

- Fitted piece cut with a diamond disk.

There are, thus, a grea t many new tools and products. whose cost does not justify not using
them. tools that help the tile fixer improve his performance as far as finishes and yie ld are conce rned.

5.- MINIMUM TOOLS NEEDED BY THE TILE FIXER

The professional ceram ic tile fixe r needs to invest very little in orde r to ca rry out his work.
This professional cannot justify lack ofquality as being a consequence of the cost of his tools and utensils.

The tiler does not need to have any special premises of his own to do the work.

The tools used by these professionals are highly wear resistant.

The onl y major expenses are the initialoutlay .A list ofthe minimum ,esse ntia l tools a tile fixer
needs for his work with a maximum assortment of uten sils. has bee n drawn up below. These too ls, and the
tiler ' s professional skill allow assur ing a correct installation .

- Electric cutter for specia l cuts

- Hand cutter for large sizes

- Electric percuss ion dr ill

- Diam ond bit kit

- Widia bit kit

- Stee l float

- Rub ber float

- Notched trowel

69 .000

39.900

7.000

29.080

4.700

840

1.250

840
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- T rowel and poin ting trowel

- Bucket and mortar box

- Mallet and chisel

- Rulers

- Level and plumb line

- Abrasive block

- Pliers for mosaic

- Knee guards

- Rubber pounder

- Mixer for ready -mix cement

- Spatula for wall tiling

- Tile spacers

- Adjustable bench

- Cleaning utensils and products

TOTAL Ptas.

5.400

2.000

4.500

I.500

2.800

990

1.850

1.850

670

2.000

620

225

9.900

5.000

19 1.9 15
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Prices have been taken from different ca talogues .

The maintenance required for these tools only invo lves replacing wo rn out pieces like scoring
wheel s, floats, chisels, etc. and the cleaning materi als on ending the work .

Mai ntenance costs will depend on the amount of work performed . However, it is assessed at
less than 5% of the profit obtained from the work.

As may be observed, the outlay involved in carrying out work in perfect conditions, offering
maxi mum quality in perform ance, is quit e reasonable.

6,· DEFICI ENCIES:

- When the tile is being fixed

- After tile has been install ed

- In maintenance

Th e leve l of performance ex pected by the buyer, and those offered by the manufacturer are
the dec isive fac tors at the purchase. However, it must be taken into account that ce ramic materials require
a link between manu facturer and consumer.

In the case of ceramic materials, the consumer does not immediately perceive the quality
offe red by the manufacturer, who only supplies the material, but it is thro ugh a professiona l of the building
trade who install s it, that the user starts becomi ng aware of this quali ty.

Th is is di rectly affected by the quality of the installati on. A defecti ve installation will entail
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rejection of that ceramic material by the user, be it of the highest qual ity, and he may even come to distrust
the trademark, although it is possibly far from being responsible for the deficiencies observed.

The most important factors to be taken into account in installing tile are:

- the adhesives and ceramic materials used,

- the tools used to assure suitable installation, above all in special finishes,

- planning and design of the installation, which must be conceived in function of the use to which

it will be put, and

- preparat ion of the background, respecting the optimum conditions for professional installation.

When it comes to choosing the tile to be installed, it is necessary to select suitable material,
as a mistaken choice could lead to subsequent problems.

It is currently possible to choose suitable material for each of the multiple, different
installations being executed, whether in wall or floor tiling, residential interiors or exteriors, public
buildings or urban decorations.

It is also necessary tochoose sizes and materialscorrectly, when putting togethercombinations
that must match the function of the installation.

Ceramic tiling possesses qualities that allow us, besides benefiting from their aesthetic
beauty, to also enjoy functional characteristics such as resistance to physica lly and chem ically aggressive
products and substances, thermal and acoustic insulation, and easy maintenance.

It may in summary be stated that selecting materials requires taking into account :

- function of the installation

- location of the installation

- special service conditions

- nature of the background material

- climate of the area

The defects arising from unsuitable installation of the material are usually detected after the
tiling has been in service for some time. It is difficult to detect these defects on installing the tile, unless
surface flaws are involved as a result of not using suitable tools in cutting or preparing special adaptations.

The most frequent, serious defects appearing after some time stem from defective bending
or rupture owing to lacking expansion joints. It is also common for pieces to become darker as a result of
unsuitable joi nting material or because of defective maintenance.

This kind of deficiencies in ceramic installation could be avoided by suitable tiler training,
while at the same time avoiding harming the reputation of ceramic mater ials.

On suitably installing the material, it is important that it be used correctly , without any other
performance being requ ired than was foreseen, as there is otherwise a risk of spoiling it.

It is also necessary to mention possible restorations, modifications or amplifications of the
work, which may affect the material, modifying bonding conditions, expansion joints, initial stress or
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elasticity . The initial conditions must be respected so as to lengthen the service life of this material.

The deficiencies owing to inappropriate maintenance are mostly due to the co nsumer or
perso n in charge of maintenance not being aware of the material' s specific characteristics - information
that should be provided by the manufacturer. He should supply directions for the maintenance of his
material , as he will be aware of the class of products that are most suited better than anyone else.

As this is not always the case, the customer must worry about looking for and purchasing
suitable products for maintenance or cleaning, which do not alter the characteristics of the material.

In the case of cleaning, it is necessary to know the origin of the stain, and use a product
containing inhibitors to neutral ize the effect of its application on the material. Choosing the wrong product
can give rise to deteriorations or reactions that change the material's surface quality, whether in its
appearance or its physical propert ies.This cancause it to become dirtiermore easily, or give rise to changes
in co lours or shades. Thus, secondary, unwanted effects can arise by applying unsuitable products.

7,·l\IANUFACTURING DEFECTS AFFECTING THE TILE FIXER.

Most ceramic tile manufacturers prevent defective ceramic materials from reachin g the
consumer, by destroying these materials. However, it is always possible that some batch may get through
the contro ls.

There may therefore be certain defects in the material, which make the tile fixer perform
certain act ions in an attempt to disguise them, or they may simply not allow him to do the job properl y.

The defects leading to these courses of action can stem from shape, with tiles exhibiting
wedging, differences in dimensions, warpage, lack of straightness in sides, curvature, etc. Some of these
defects can be disguised by using a wider joint, giving rise to incongruence between tile size and joi nt.

The lack of calibration between the pieces is also a defect that is found in the market 
diffe rences of 2 or 3 rnm, which means performing more measurements than should be necessary, losing
more pieces during cutting, and especially, requiring more complex cutting equipment to be purchased in
order to mitigate these circumstances.

Other defects that are harder to disguise are difference s in colours and shades among the
pieces. Thi s irregularity means the tile fixer must make a great effort to combine the pieces in such a way
as to attenuate this defect as best he can.

Excessively porous materials require applying protection before proceed ing to fix the tile, in
order to be able to clean the stains arising during tile installation, as well as subsequent protective
applicat ions for ease of maintenance of the cera mic material.

If the hardness of the material is not uniform, or if the ratio between body and glaze is not
correct, or if there is any kind ofcompo nent that favours a bad cut in the ceramic piece, the tile fixer must
devote more time, tools, and ceramic materials to the work than he would with suitable ceramic material.

8.· MAINTENANCE OF CERAMIC MATERIALS.

The subject of mainten ance of ceramic materials is usually a matter for the customer to look
after. On the one hand, he faces a floor or wall stained by pollution, time, occas ional accidents, or
vandalism, painting or graffi ti, etc.. and on the other hand, an abundance of cleaning agents in the
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marketplace to solve these problems.

At times a product is chosen to clean or protect a surface, which on being applied react s with
it, forming pastes or stains that are hard to neutralize.

On other occasions, products are app lied that do not solve the problem s, lea ving everything
ju st as it was.

The issue of the matter is not really knowing which produ ct to use, owing to a lack of
awareness of the characteristics of the material and the nature of the stain.

A simple classification would be as follows:

Source of thc stain

inorganic (dust from building activities, plaster, etc.)

organi c (dust from polluti on,oi l, etc .)

Cleaning product

acid

basic

There are other kinds of specific stains like tar, paint , etc. that require spec ialcleaning age nts.

When the basic material is delicate, as in the case of polished marble, it is necessary to use
produ cts containing inhibit ors to protect the materia l from reacting with the product.

There are protective products available on the marke t for installati ons, which protect porous
materi als like rust ic tiles whenjointing these, so that the materi al will not become sta ined, makin g thorough
clean ing of the material easy.

Surface protection has a doub le function :

- it serves to make it water-repellent, sealing pores and at the same time, as a result of the sealant,

- makes cleaning the mater ial easy if it should become stained.

There are also cleaners for efflorescence in rustic tile, and some products a lso help keep it
from reappearing.

It should be highlighted that it is polished ceramic materials which give the fewest problems
as far as maintenance is concerned, espec ially if they are resistant to chemical attack .

It would be advisable for cerami c tile manufacturers to provide their customers with a list of
products and advice on maintenance for their material s, as they can really best advise as to the most suitable
produ cts to be used for eac h kind of stain, protection, or effect, without lea ving this task to the customer.

9,- OFFIC IAL I'RESENTAnON OF THE STRESS MACHINE

As a result of the evolution in recent years in the developm ent of ceramic materi als, we have
at its di sposal a test laboratory, at which all the possible innovative needs or improve ments in its produ cts
are studied, in order to assure their correct response to market dem ands.
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With this striving, one of the main topics for study has been the behaviourofceramic materials
that appear on the market. In general, all the characteristics that can influence a correc t separa tion of the
piece, such as hardness, brittleness, homogeneity, etc., are studied.

For this purpose, we have built a testing machine designated the "Stress Mach ine», to enable
the d ifferent kinds and classes of ceramic materials to be monitored, allowing it to continue modifying,
improvi ng and adapting the machines to the needs of the professio nals in the trade .

- STRESS MACHINE

The Stress Machine has two important functions :

- studying the our CUllers, using a standard cera mic tile as a constant, and

- studying the ceramic materials by the most representative hand separators , suc h as the TS, TM

and TX range.

For this reason, the Stress Machine can perform two basic kinds of measurement :

I ) Determin ing the multiplication factor

Force exerted by the dolly
Fm =

Force applied to the driving lever

The variables being:

- thickness of the piece,

- angle of the driving lever and

- posit ion of the separating lever.

2) obtaining plots of the break ing of different kinds of ceramic materials, determining the
maximum forces exerted by the driving lever and the dolly.

- Instrumentation inserted in the hand cullers .

The whole system which will be described in detail below, has been applied to a TS-40 and
TM-50 in a commuted form .Thus, verifications can be performed using two kinds of machines, wh ich on
carrying out the same functions, yield varying performances.
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TS or TM machine
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Two strain gauges were located on the bottom lever, which quanti fy the stress tran smitted in
~E (micro-deformations), by the driving lever, through a signal amplifier.

The same kind of gauge was also located on the driving lever, however using a different
calibration at the amplifier entrance, so that the ~E exerted on the lever by the worker can be quan tified ,

The places chosen to locate the gauges are the points where the maximum stress is applied,
by the worke r (on the lever), as well as by the separator (on the dolly), so that information is prov ided from
the first minimum stress found .

Two gauges were fitted to the assembly, in an intent to add up the effects of each, and obta in
greater sensitivity and reliability when the information is provided in the display.

The signal produced by the cutte r at the moment of separation, goes through two amplifiers
that transform it from IlE to mY. This signal is picked up by an oscillosco pe with a storage capabi lity,
which, aftertransformin g the mV to kgf, shows graphically how the stresses are transmitted, allowing the
stress applied by the worker on the lever to be compared with that exerted by the dolly on the ceramic tile.
The kgf requi red to cause the piece to break are also determined, as well as the evo lution of the energy
dissipation transmitted to the tile by the dolly.

The Tigge r of the oscilloscope allows the evolution to be observed from the moment the
ope ration is started, to the complete dissipation of the energy produced by the lever, that is, the return to
a state of rest. The cycle is as follows:

Period

0- 1 : rest situation, no force is applied.

1-2 : commencement of force application.

2-3 : maximum force withstood before breakin g.

3-4 : breaki ng of the piece, the force decreases instantly with such inertia that deformation

arises in the opposite direction.

4-5 : oscillation period. Total dissipation of energy in the form of vibrations.

5-6 : rest, energy is totally dissipated .

The time that elapses in the interval between period a to 6 is 150 ms. Only sufficiently
sophisticated equipment, with a very finely tuned ca libration will enable all the informati on detailed below
to be obtained, as this kind of graph remains in storage, to be extracted via the printer that is also part of
the assembl y.

The following data can be obtained by means of these graphs and repea ted tests:

• maximum force required by the worker to cause separation

• critical force beyond which separation of the ceramic piece takes place,

• study of the evolution of the fissure throughout the ceramic piece,

• homogeneity of the material throughout the piece,

• homogeneity of the material among different pieces,

* percent age assurance of correct separat ion,
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* number of travels needed with the scoring wheel for correc t separa tion.

* effic iency of the machine.

* etc.

.QUAlJ~94

Summing up. this procedure yields all the data requi red to decide if the material will be well
or badly received by professional tile fixers. who are directly affected by the difficulty involved in cutting
tile for correct insta llation .

With ourexperien ce in matters involving fixing and tools . we invite all ceramic manufacturers
that wish to do so. to use our laboratory for this free service. only the cos t of the material used to perform
the test will be charged. It has been functioning regul arly and has the confidence of the ce ramic tile
manufacturers that have used it. in Italy and Spain.

The report that is drawn up is wholly confidential. nor is any copy kept. It is submitted to the
manufacturer reque sting it. together with the pieces forwarded for testing. so that this service remains
strictly co nfidential.
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