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Ce ra m ic tile production technology has undergone impressive devel opment
tha t ha s a lmost wholl y tr ansformed the a p pea rance of th e va rio us p rodu ction
se ctio ns: huge continuous mills instead of batteries of ba tch m ills, s ilen t hydraulic
p resses w ith unimaginable po wer inst ead of batte ries of noi sy fr ictio n presses,
ro ller kilns with firing sc he d ules o nly last ing tens of m in utes in st ead of tunnel
kilns that need d ays, s to res moved by s ilen t au to ma tic vehicl es th at ha ve re p laced
rail s, pu sh ers and transfe r. However, the re is o ne sectio n th a t has neverthe less
remained largel y u nc h anged , and whi ch in s p ite of the introdu cti o n o f
so ph is tica ted technologies h as kept its classical p hysiogno my: th e g la zi ng
section .

How often, during a visit to a manufacturing facility, have the visito rs, impressed
by the level o f au toma tion of kiln s and presses, shown the ir incredulity and surp rise on
coming face to face with the apparent precari ous ness of the glazing lines. It is also quite
evident for even the most inexpert observer that an overall vision ha s been to date been
lacking with rega rd to the glazing line.

Fortunately, at least in the industria l field, substance is of greater importan ce tha n
form. However, in spite of this, the chaotic, d iso rdered, d usty and muddy appea rance of a
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glazing machine is a certain ind ication of an infinite series of issues and problems yet to be
resolved.

THE IDEA

A great imaginative effort is required to visualise what an ideal gla zing facility
might or should be like . This is probably the most recondite, repressed dream of every
ceramist: a clean, ordered, predictable system. Without an y dust, glaze splashes,
flying tubes, electric panels, gloves, levers, pulleys and differentials to be
manipulated.

It is precisely in the great imaginative effort that the idea of a new procedure
is born, wholly redesigned in terms of the end product, quite differen t from the
methods trad itionally used in the ceramic branch . Other ind ustrial sectors
exhibiting similar problems implemented innovative technological solutions time
ago, su ffice it to consider the successes booked in technological advances in paper
printing.

The problem of tile glazing and decorating has ofte n been tack led by a great man y
operators in the sector, who have decisively contributed to the aes thetic and qualitat ive
improvement of the finished product. However, all the techn iques proposed to date for
glaze application stem from craft methods, which are not very suitable for automa tic
control.

The various application methods involve le tting the glaze fall in solid or
liquid form onto the tile surface: what was formerly done with a cup is now
performed by the bell, the effect obta ined manually with a pencil is now achieved
in-line by the disk , etc. However, glaz e not only falls on the surface of the tile, but
al so dirties the edges as well as the conveying system, and requires using
containing booths for application sys tems. The consequences of this requirement
are significant: the glaze that fall s beyond the tile surface can be recycled, though
a part is inexorably lost; tile ed ges must be scraped, thus raising the risk of
damaging the unfired piece; application sys tems need frequent washing, thus
wasting time and water: but ab ove all , the process is itself unreliable and needs
constant adjusting.

Attempts to regulate thi s intrinsically unstable process automatically
have y ie ld ed excessivel y complicated systems. Although it is possible in
gene ra l term s to tackle the problem of developing glaze weighing sys te ms in
the glaze application line o r automatic washing systems for the applicators, the
alread y high complexity of the gla zing line runs the risk of becoming
ove rcom p lica ted.

THE ANALYSIS

A possible solution to the problem requires thoroughly overhauling the process: it
is necessary to remove sources of instability rather than seek au tomatic regu lation. An
intri nsically stable process is surely easier to control. The new glazing line is born of such
a vain conceit: elimi nation of instability, elim ination of causes of scattering, elimination of
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the most com mo n causes of the defects that lead to tiles being scrapped, at their very
source.

The ANALYSIS clearly sho ws that all th e fact ors involved arc closel y
inter twi ned: an unst ab le, dispersive process is by d e fin ition al so ha rdl y
co ntro llable, and is thu s subjec t to un foreseen events tha t pro duce defec ts . It is no t
possible to tackle just one problem at a time: on ly an overall approach ca n yiel d
substantial improvements.

Th is A ALYSIS also highligh ts the enormous economic value associated with
enhancing process stability, reducing scattering and eliminating ma ny types of defects,
and precisely this justifies the great research and developmen t wo rk needed to tackle the
overall problem.

The crucia l qu estion then becom es: how to tran sfer the glaze on to the tile su rface in
a per fectly controlled way, witho ut d irty ing tile edges or con veyin g systems. The answer
also automa tically so lves a grea t man y other problem s: the scatter disappears, with a
drastic cut in supe rvision requirements. However, th is mach ine only represents the first
step in redesigning the glazing section.
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The firs t ind ustrial resu lt of th is innovative approach was the ROTOCOLOR
decorating machine. In thi s machine we can already find all the analysis and
redesign clements of a printing process yield ing a totally novel prod uct that has
become a world-wide success: ab so lute p rocess control, el imina ting print ing defects
and scatte ring, with a drastic drop in superv ision requiremen ts . However the
machine on ly constitutes a first step in the wo rk involved in redesigning the g lazi ng
sec tion.

The hardest function is to design a machine capable of glazing a tile, while ass uring
the same advantages obta ined in decora ting with ROTOCOLOR.

ROTOGLAZETECH NOLOGY

We can now proudl y say that the result was based on a full y innovative
g laz ing sys tem, which brings together all th e above characteristics . The new glaz ing
sys tem, ca lled ROTO GLAZE, is quite unlike any traditional method, and ma y be
defined as a lamination or glaze printing method on the tile surface. Gla ze is only
transferred onto the tile su rface, in a mechan icall y pre-set fashion . The machine
memorise s o ptim um parameters and find s th em automatically, minimising hu man
error.

The gla ze does not d irty tile edges or the means of conveya nce, eliminating most of
the scatter and suppress ing the need for freq uent washing. Transport can take place in an
unbroken carpet instead of peaking belts. Tiles no longer need scraping or being kept in
line by side guides, thu s drastically lowering dust production along the line and the risk
of unfired pieces knockin g together or breaking.

The highl y ambitious objectives set at the outset of the project were ach ieved one
after the other. Moreover, new, and more interesting possibiliti es arose during the
resea rch and experimentation: possibilities that go far beyo nd the most fervent
imagination, but which have opened up new horizon s for tile production.

N EW PRODUCTS

One of the fir st resu lts, for instance, which wa s im medi a tely put int o
ind ustria l p ractice was the possibility of prod ucing mosaic ti le wi th full y
asymmetrical patterns, having spacings void of glaze between the patterns, to allow
effective grouting.

Tile of thi s kind cannot be produced by traditional technologies, not even by
transferring th e gla ze onto the patterns by scre en printing . In d eed , th e
ir regul a rit y of the unfired tile ed ge makes it imposs ible to ce n tre the ti le under
the screen, and the stru ctu ra l va riety of the pa tte rns would req uire a di ffe ren t
screen fo r each die.

We can pro ud ly say that some of the most ad mired mosaic designs exhibited in
recent intern at ion al trade fairs were produced thanks to ROTOGLAZE.

Con - 60



CASTELI .6r-: (SPAI:")

VERY SHORT LIN ES

Ho we ve r, the su rp rises d o not end here . Duri ng the developmen t of
suitab le g la zes for application by ROTO GL AZ E technology, a nothe r enormous
ad van ta ge was found, rela tin g to g laze lamination on the til e su rface . Suitab le
g lazes for thi s type of application sh o u ld be mi xed with a mi nimum amount of
wa ter: g laze sp read o ver the t ile is assured by the roll er's mech ani cal laminating
act ion.

j 0 othe r type of applicator is capable of usin g g lazes wit h suc h a low water content.
The direct conseque nces of this fact are much sho rte r d ryin g times for the glaze layers in
the production line. Distances of tens of metres between g laze and decorati on
applicat ions are no longer necessa ry: a few metres are enough. No d ry ing lamps o r
vertical line extens ions are needed : the glaze d ries so quickly that no glazing line covers
are required .

The introduction of ROTOCOLOR has led to a substantial reduction in the space
requi red for decoration, goi ng from 6-7 metres spacings between tradition al screen
pri ntin g machines to littl e more tha n one me tre between ROTOCO LOR hea ds.
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Implementing the ROTOGLAZE sys tem will also drastically allow reducing the distance
between decorating glaze applications.

It is cu rrent ly already possible to manufacture p roducts with a level of qua lity equa l
to large-size porous sing le-fired tile with a glazing and decorating sys tem tak ing up less
than 20 metres.

Th is until recent ly quite un imaginabl e res ult is today an industrial rea lity th at
will change th e appeara nce of ceramic tile manufacturing facilities. The im pact on
th e p roduction system is enormo us because it co mple tely revamps tradi tional
layouts.

PARALLEL GLAZING

From an ins talla tion point of view, there may be furthe r repe rcussions, associated
wit h the intrinsic characteristics of this new glazing system. Suffice it to mention pa ralle l
glazing of different flanking pieces. The glazing ope ration is cond ucted over the whole
roller surface and since tile edges are clean, no scraping is required . Thus the exis ting
obs tacles to parallel glazing of small sizes have been suppressed .
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The con cept of parallel g laz ing and decoration is loaded with meanings and
possibilities, in as much as it allows eliminating a constraint on decoration: pa rallel
glazed tiles with ROTOGLAZE can be para llel-decora ted by ROTOCOLOR on
receivin g different portions of a decoration that can lie across the whole decorat ing
roller surface.

Besides the aes the tic intere st in a so lutio n of thi s na tu re, a g rea t
in st all ati on adva ntage becomes conce ivab le : a lin e ca pable of g laz ing tw o rows
of module thi rt y prod uct s, o r th ree rows of mod u le twe nty p rodu ct s, ca n
ac h ieve tw ice o r th ree times the prod uctiv ity of a tradi tional lin e w ith th e same
ra te of advance.

A line designed with ROTOGLAZE and ROTOCOLOR technology can also
functi on perfectly at a high ad vance rate, nam ely twice or three times that of traditional
lines, as the tiles are carried on a band, untouched by metal guides . Furthermore still to
be consid ered is the fact that current storing sys tems for unfired products or firing kiln
feeders may exhibit importan t limitations, which arc not to be underest imated , with
regard to the number of pieces that can be ha ndled per minu te.

The grea t increase in productivity in a glazing line of this type can be turned to grea t
advantage in logist ic and organisationa l term s, as production lots can be run in ve ry short
times compa red to the tradit ional line.

MULTI-SIZE GLAZING

On freein g the spring of creat ivity our imagination can soa r to flight s in which
differently sized tiles for puzzle-type flooring de signs, or pieces wi th totally irregular
edges for mosaic designs can be glazed and decorated at the sa me time. The only
constraint in th is sense is thickness, whi ch mu st be the same for eve ry size, however the
system ensures that all pieces are glazed with the same glaze and are perfect ly consistent
in colour.

Without be ing ove r-imaginative, an enormous technological and installation
advantage can immed iately be had by implementing a glazing and decorating line
witho ut size constrain ts, capable of g lazing different sizes without moving a sing le guide.
A line of th is type, provided wit h a standby press, can chan ge sizes witho ut a minute's
production dow ntim e.

NEW HORIZONS

This new extrao rd inary technology ope ns up new hor izons for ceramic tile
production as it allow s view ing the glazing stage from a completely di fferent perspective.

The fact of being able to th ink of a glazing section as a clean, o rde red section, in
which a pe rfectly predictable and controlled process is run, makes efficient control of the
work env ironment perfectly feasible. On ly by working in d ust-free su rro und ings can the
ba ttle be un dertaken against the smallest defects, thus always ensuring pe rfect glaze
production.
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ROTOGLAZE technology is ideally suited to designing highly compact lines, where
room temperature and relative humid ity can be efficiently con troll ed .

Imagining an air-conditioned environment in which glaze rheological pa rameters
are no longer subject to a tmospheric variations might have appea red quite un th inkable
up to yes terday. But remember that ena melling car bod yw ork, undou btedl y exhibi ting
many more problem s than tiles, has been already done for yea rs in dust-free, air
cond itioned env ironmen ts.

The ceramic techni cian can now effectively benefit form the possibility of keeping
stea dy all the parame ters associa ted wi th glazing , and can finally con centra te on the most
gra tifying aspect of the work: the product's aesthetic crea tion.
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