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A BST RACT

The present work has attempted to understand and identify the variables that
characterise a computer gra phic d ocu ment, as well as its transier to ceramic design to
optimise and control th e developmen t oi tile deco ra tion by the rotog ravu re technique, The
reason ior und e rtaking the s tudy has been th e grea t va riety oi resu lts obtained with th e
same graph ic document and d iiieren t engrav ing characteristics, glazes, in ks, e tc., owing
to not hav ing any sui tab le laborat o ry me thod ior reprod ucing it, and us ing th e tr aditional
ilat screen method during development.

1. BACKGROUND

In the last few years, a new p rin ting technology ca lled ro togravure decoratio n has
been incorporated in th e ceramic sector. This technology is based on th e use oi a silicone
roller, on w hose suriace a series oi incisions a re made bv means oi a laser svstern , w hich
together de iine the design to be transierred to the ceramic piece. The diameter, dep th , as
well as the separation oi these cavities, a re determined by the laser engraving p rog ram.
This p rinting machine is a technology transierred irom the graphiC arts sector. Ho weve r,
there a re big differences in the use oi this tech nology in the two sectors:

GRAP HIC ARTS CERAMIC TILE SCREEN PRINTS
Verv hiuh resolution Low resolution

Inks: solutio ns Inks: suspensions

Table 1 : Dlffen' II(t..>~ betuvvn the graphic arts IIl/d ceramic tile sector»,
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CAVITY SIZE (Jim) DI~'TA.'\"CEBETWEEN CAVITI ES ( 11 m)

0.4 VARIA BLE
I q-: 17U COI' STA1\T

I[H){,~ : 3 10 -HKI

0.3 VARIA BLE
10t : 150 CO:-':STA...'\T

looq: n o 300

TR VARIABLE
I'll': [50-160 CO:\ ST:\:"T
100'1- : ::!70 238

CONSTA~T

I
! lJC : 1000

lID
100

VARIABLE lOOS't: appro x.
toeether

Table 3: Dciinition of tile different types of Laser l'lIgrnuing.

4. - EXPERIMENTAL PROCEDURE AND ANALYSIS OF RESULTS

.+.1. - DESIGN CHARACTERISATIO i\:

4.1.1.- Design selection

Th e se lection of de signs to be stu died was based on the experience of three yea rs'
work w ith this type of decoration system . Th e variables used in selection w ere:

A) Aestheti c appearance of the design, in form and amount of painted surface.

• Vein de signs. • Background designs.

B) Engraving program of the silicone roller.

• 0.4 • 0.3

• TR

C) Natu re of the silicone used.

• Hard

• HD

• Supersoft

All th e selected designs have been used in production lines for a minimum tim e
(50,000 m-) to be abl e to know their real problems, a priori, and thus interpret th e results
with a sm aller margin of erro r.

The following set of designs was chosen w ith all these va riables :

Desien no. Desien tvne Eneravfne Silicone Problems in nroductfon
1 Veins 0 .4 TI No nroblerns

2 Back ground TR Tl ;'\ 0 eroble ms
3 veins 0.4 Tl No nroblcms
4 Veins HD T I No problems

5 Backzroun d HD T l ~o problems
6 Ve ins HD Supersoft Slight difficult v in boldine the co lour
7 Back around HD TI Difficult v in holding the colour
X Backgrou nd HD Supe rsoft Verv proble mat ic

Table 4: Definition of tlle dCS ('\I15 studied..

Throughout the present work, the term "standard way of working" will be used to
refer to production conditions in which all the parameters are close to an optimum, in
which the arising varia tions within the normal work margins do not affec t final product
quali ty, i.e., working w ith no problems.

P. GI- SO



CASTELL6" (SPAI:>: )

4.1.2.- Design churacterisation

.... ~=..uAL1 2002

To ch aracterise the designs, a horizontal line was traced (in each and every channel
making u p the de sign) in an area considered representative of the design, viewed on a
compu ter screen, measuring the dot intensity of each centimetre, with ± 0.1 cm to avoid
point alte ra tions.

4.1.3.- Data plots and curve 0 11 0 lysis

The dot intensity va lues found were p lotted on a sy stem of Cartesian co-ord inates,
as a fu nc tio n of the distance in centimetres along th e transve rse line traced previously.
The rela tions h ip of the resul tin g curves w as analysed (together w ith the inks used) w ith
th e previously encou nte red problem, to thus relate the problems to the va riables being
stud ied .

Table nomenclature in this section is as follows :

./ D: Definition of th e design of ea ch ch an ne l

- Background: Channel in w hich the design percentage covering the tile su rface
is ap p rox ima tely more than 70%.

- Vein: Channe l in which the design percentage cove rin g the tile surface is less
than 30%.

./ I: Ink colouring in tens ity, measured as uni ts of colo uring ox ide per hundred
units of transparent base fri t.

./ N: redomina nt nature of th e colouring ox ides used .

Th e resulting graphs are sho w n below for ea ch selected de sign cha nnel, as well as
the square of the cha rac teristics of the va riables entering into the characterisa tion of th e
models.

MODEL 1: M ADE UP O F ONE CHANNEL

Table 5: A1odl'l1 chnractcristice.

Figure 1: Design 1. First duntncl. \leil/. 0.4 t' llgrall i llg .

Thi s design gave rise to no problem s
in prod uc tion in all the manufactured
met res, s ince as Figure 1 and Tabl e 5
show, its graphic design involves only
one low in tensity vein, with a reduce d
conce ntratio n of ink of an in tense colour,
eng raved on a hard si licone roller w ith a
non-demanding engraving definiti on.
Thi s a II means that in thi s design , even
w ith a low con centration ink, all the o ther
parameters a re op timum, and w ith in
what we have defined as the "siandtm!
!/'ay of icorking", as a result of the expe­
rience acc u mu la te d over three vears,
w hich is just a definition for a "way ~fwor­
killg un thoni problems".
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MODEL 2: MADE UP OF THREE CHANNELS
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Fig.2: De::;igll 2. First cITmmel. Bnckgrollluf. TR ellsra"uillg. Fig. 3: Desigll 2. Sl'colld channel. Bnckgrolllld. TR CIlgnruing.
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CH:\:"NEL
D I SSo.

I Backz round 20 Zircon s.
2 Background 40 Snincl
3 Vein 80 Sem el

Fig. 4: Design 2. Th ird channel, Veill. TR eng ravillg . Table 6: A10del 2. characteristics.

This design gave rise to no p roblems in design production. Thi s can be exp lained
taking into account the combina tion of the intensity in the background cha nne ls, and the
d ot pattern p rogram engravi ng on h ard silicone, together w ith some inks w ith med iu m
concentrations . Thi s combination allows perfect ink release, an d thus enables decorating
most ceramic tile. These types of ba ckgrounds are within the optimum ra nge of the
"standard way of working ".

MODEL 3: MADE UP OF THREE CHANNELS
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Fig. 5: Design 3. First channel. Veill. 0.4 engratnng. Fig. 6: Desig n 3. Second channe l. Veil l. 0.4 t'llgraPillg.
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IJlli r ..., n . lO THf: I.U T " XIS .'

CHA.."-;NEL
D I N

No.
1 Vein 15 Zircons
2 Vein 5 Zircons
3 Vei n 2 Suinc l

Fig . 7: Design 3. Thi rd channel. Vt'ill. 0.4 m gral' il lg. Table 7: A1odel.3 characteris tics.
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Thi s d esign gave rise to no problems in production in all the manufactured metres,
sin ce, as can be observed in Figures 5, 6 and 7, dot in tensity exhibits low va lues and the
colour perce ntages u sed in the in ks are small (see Table 7). Mo reover, the engraving
p rog ram was 0.4 an d the silicone w as hard . In thi s case, it can be concl uded that in th is
design no variable is in a very demanding situ ation. Th is set of conditions also lies w ith in
the p reviously defined "stan dard wny oi morking",

M ODEL 4: M ADE UP OF TWO CHANNELS

,.
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rn ~G .,.. .....

lJIST\W"[ TO THE LEFT .\X IS
;0) ", ... _I"

DlST\" {'[ TO THE l U, AXIS

Fig. s: D6(~11 4. Fivet dwn nel. Veil!. HO clIgrm:illg. Fig. 9: DC5(,? '1 4. Second cnannet. Veil/. HD cllgrapillg.

CHAN!\'EL
D I N

1\0.

I Backeround 10 Suinel
2 Vein 20 Spinel

Table S: Model 4 characteristics.

Th is design ga ve rise to no problems in p rod uction in a ll the manuf actured metres.
The explanatio n is related to the wide area of low dot in ten sities in the d esign, toge ther
wi th a more than accep table ink in tensity and engraving on hard silicone. Th is se t of
variables m in imi ses the possib le risk of using a high defin ition program, which is very
ap pro priate for the vein channels owing to the optical and aesthetic sensa tion that they
p rodure. .

MODEL 5: MADE UP OF THREE CHANNELS
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Fig. 10: De~ igll 5. Fir:.' t cJWllIl CI. Backgroulld. HD CllgnH1i Hg. Fig. 11: Desigll 5. Second cltannct. Background. HD t'lls ral'illS .
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Fig. 12: Dt':.' igll 5. Thi rd channel. Vei" . HD t' /IXrJl tJillg.

CASTELL6 N (SPAIN)

CHMI~EL
D I NNo.

I Backg roun d l OO Zirco ns
2 Hackuround 150 Sninc l
J Vein 40 Soine l

TaMt' 9: A1t1dd 5 characteristics.

Thi s design ga ve rise to no problem s in production in all the manu factured metres.
This is becau se, as Figures 10 and 11 show, dot intensity presents medium va lues in the
first two channels (background ), altho ug h the colour concent ra tion is very high and lies
outside the ranges th at cou ld be conside red standard (Table 9). The vein (Figure 12) is
inside standa rd working cond itions, in the "form of the design " and in colour concen tra tion.
All this, together with a design engraved on hard silicone, even with a high-definition
engraving, ena bles its wo rking vari abl es to be cons idered standard, thou gh not all are in
the optimum band.

MODEL 6: MADE UP OF TWO CHANNELS

"

" ~ .• •.
OIST.,..-n: TO TH[ I.HT ' "(IS

Fig. 13: DCS(~ll 6. Fi rst ctunntcl. Backgnl/l ll d. 1'10 t' /Igrapi llg. Fig. 14: Design 6. SC((lIId d ll11l11d. Vcil/. HD CIlgYlli'illg.

CHANNEL D I NNo.
I Back ground I Sninel
2 Vein 2 Sp ine l

Taille 10: A'todc! 6 characteristics.

Observation of Figures 13, 14 and of Table 10 would lead to exp ect th is design not to
pose any typ e of problem s, since the d ot in tensity values keep to medium-low va lues, and
the colou r percentage is very small. However, thi s design caused slight diffi cu lties, d u ring
the different productions, in keeping a cons tant colour. Th is is related with the nature of
the silicone, since havin g medium values in the gra ph and suc h a weak ink conce ntra tion,
a situation of high sens iti vity to deformation and wear of the cavity in production arises,
and also to the adjustment and regulation of machine wo rking cond itions, which have
impo rta nt repercussions on the qu antity of colour deposited on the piece, and th erefore
on the final op tical effect.
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MODELO 7: MADE UP OF THREE CHANNELS.
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Fig. 15: Dc~jgll I . First cnannel. Backgro ul1d. HD fllgra ': i llg. Fig. 16: Dt'::. igll 7. Second ctmnnel . BllCkgrOllll d. HD t'llgr.11'illg .
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CHANSEL
D I N

No.

I Background 70
50Sf Zircons
50 9(- Spinel

2 Backeround 70 Zircon s
3 Vein 70 Soin el

Fig. 17: DesiSIl 7. Third clumnei, Veill. HD Cl lg m i'illS. TaMe 11: A-fodd 7 chnmcteristics.

This design has presented a hi gh d egree of diffi cu lty in its industrialisation. Many
lots h ave been made in w h ich variab les such as in k colour concen tration, density and
viscosity, as well as m achi ne regulati on cond itions have had to be modified every time.
Wit h this model, at no tim e have working cond itio ns been reprod u cible, although in each
lo t it has been possible to sta ndard ise and m anufacture the model. Ho wever cond itions
neve r stabilised adequately in produ ction to be good enough to serve for a follo wing
production lot. It has been necessary to re-est ab lish working conditions, in order to h old
th e p roduct w ith in the aesthetics of the m odel. A ll thi s has meant downtimes, shades, an d
uncertain ty, etc.

The reason for the problem lies in th e situa tio n of th e four variab les analysed in th is
work. The first and second channel, w hich form the background of the design, h ave
maximum demand regarding d ot intensity, and the inks a lready ex h ib it h igh
concen trations. Together w ith thi s grea t d em and for intensity with regard to the
background, there is high -defin ition engra v ing, w hich by its charac teristics (ve ry small
ca vity size, with very litt le in k deposition), is not th e m ost appropria te w he n the w hole
ti le su rface needs to be covered .

As a res u lt o f the above, the only so lu tio n in these cases would be to act u pon on the
design engraving, making th e correspond ing adjustmen ts so that the final aesthetics of
the product w ill not vary compared to the s tandard model.
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MODELO 8: MADE UP OF FOUR CHANNELS.
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Fig. 18: Dcs(I,J1I 8. Firs t channel. Background. HD t'llgrm'lllg. Fig. 19: Desig l1 8. Second channel. \leil/. HD t'lIg raI' i llg .
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Fig . 20: D esig ll 8. n lird channel . BackgrOlmd. HD t'J1graI'il lg. Fig. 21: Des(r;: 11 8. Fourtb clutnnei, Vel/I. HD Cllgra i'll/g.

In thi s design th ere were a grea t number of problems d u ring th e va rious
productions, which can be explaine d by the fact th at most of the va riab les are in extremely
demanding situations. In the firs t place , when analys ing the d ot intensity plots of the
background ch annels, they are observed to present ex tremely high va lues; ad ded to this
there is high colo ur intensity (mainly in channel number 3) and high- definition engraving
on su pe rsoft silicone.

CHANJIo'EL
D I NNo.

) Background 10 Zircons
2 Vein 20 Zircons
3 Background 100 Sninel
4 Vein 40 Soinel

Table 12:lvfodel 8 characteristics.

The grea t p rob lem has been rela ted to the striving to produce backgrounds almos t
totally covered w ith h igh colour intensity using a hi gh -d efini tion engraving (i.e., wi th
small size cavities) on a weaker silicone w ith regard to wear, and more sens itive to the
ease of release owing to d ot d eformati on .

The follow ing synoptic table presen ts a general summary of all the ana lyses of the
variables stu d ied in the eight d esigns, to enable com paring the prob lematic with the
no n-problem at ic combinations, ba sed on experience .
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Des la n 1'0. Deslan Tvpe En~ra\' ine Silicone Difficult \'
I Vein s O.~ Hard Xonc
2 Back ~mund TR Hard Xone

-' Vei ns OA Hard X one
~ Veins HD Hard None
5 Backcro und IlD Hard None

HD Supe rsoft
Certain difficuhv

6 Veins
C lear ink + Supersoft ~ i lil'one

7 Background HD Hard
Mediu m difficulty

Backuroun d channel + HD cncravi ne
High difficulty

8 Background HD Supersoft Background channel + HD engraving
+ Supe rso ft si lico ne + hieh ink inren sitv

Chart 1:S1//1111Illr.\f t~f fll t' re50l/lt:;; obtained from the plot~.

...2. - TRIALS WITH TEST ROLLERS

After extensi ve analysis of the designs and thei r characteristics, test ro ller s were
designed to establish th e correspondence between the graphic design observed on the
sc reen and the gradations actua lly eng raved on the roller, since the lase r program used is
a va riable th at decisively affects the aesthetic part of the d esign, as had been noticed in the
work made by flat screens, which it was la ter at tempted to reproduce in laser-engraved
rollers.

Th e designed test roll er cons ists of uniform dot patterns with different dot densi ties,
be tween 5% and 1 00 ~ :;' , differentiating between 0... and 0.3 engraving. On the other hand,
a Hat test scree n was designed to ena ble com paring the difference in the evol u tion of the
grad ations in bo th technologies . Thus, with the sa me patterns as in the rotogravure test
d ocument , a photolitho was filmed at 20 dots / cm, w ith which a 68 = screen w as made,
an d another photolitho at 2.. dots / em to make a 90 =screen.

Th e first thing one no tices is the great di sparity be tween the theoretical d ocu ment
observed on sc reen and the results on the ceramic tile, by screen printing wi th a Hat scre­
en and by rotogravure roller, mainly with regard to the p rogress ion of the grada tions. Th e
theoretical grada tions on the screen are logical; int ensity increases in ea ch sq uare as dot
patter n d ensity rises . How ever, in the other two cases this d oes no t occur, as Figu res 22,
23 and 2.. show.

I I I ]

Fig llrl' 22: Tltcorctical d tlClItIIt'"t.
r--,---.---,---__

Figure 23: 0.4 rotogmrure. Figure 1-1: 68 =p at ::'CJ'CCII.
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It can be observed that between the theoret ical document and the flat screen, there
is a certa in d ifference, which is however minima l. On the othe r hand, in the 0..1
rotog ravure resol ut ion seque nce, i.e. 25 pixel / cm, there is an important leap in intensit y
between 90% and 100%. The other jumps from ten to ten are grad ual but not logical. From
5%-30% the colour variations are minimal, with very smoo th steps . The same occurs from
40-70% and 70-90%; there are prac tically three pla teau x, but there is not a grad ua l increase
as should be found. At 0.3 resoluti on, i.e. 33 pixel / ern, the re is also this im portant leap
between 90% and 100%, bu t it is mu ch smoother. Therefore, as definition increases on
engraving the document, the practical results approach theoretical conditions more
closely, bu t at the same time it becomes more di fficult to work in production.

To be able to visualise these observations gra phically, the p ieces obtained were
scanned, then measuring the whiten ess index (L) of each of the dot patt ern percentages
on the computer. (Figu res 25 and 26). The three most noteworthy points of these
discrepancies can be di vided into th ree areas: from 0-30% the grada tions are very similar,
in rotograv ure and in the flat screen. From 30-80%, the di fference is quite considerable,
since while the flat screen curve progressively descends, in rotogravure the cu rve appears
almost parallel to the abscissa axis. From 80-100%, there is a great divergen ce in the
behaviour of both curves, sin ce the flat screen follows the same type of descent, while in
rotogravure it presents a sha rp drop, with a ve ry steep jump in the 90-100% range,
departing excessively from the theoretical evolution .

- - - 011.1(;'" \I.
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Fig. 25: Comparison (~f black and matt ink: colorimetries.
0.4 rotograllll Yt· prill! - 68 :: flat scrCt'll.

Fig. 26: (01111'I1r ;5011 o.f Nack llIzd matt ink colorimetries.
0.3 rvfograpurt' pr int - 90 :: flat scm."I .

In view of the prev ious variations between the flat screen and rotogravure, it was
consi dered convenient to also analyse the grada tions between 1%and 5%, since in all the
rotogravure engravings the ph enomenon known as dot gain appears, i.e., coverage of the
whole tile background. Test screens and roller were therefore prepared with uniform dot
intensity patterns of 1%, 2%, 3%, 4% and 5%.

I I I
! , .

Fig. 27: 0.4 rotogrmrure.

I,.
I

I.. . ,~

Figura 28: 68= flat.
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As the previous figures show, in this d ot intens ity range there is a great d iffe rence
between both technologies, which is largely respon sible for the lack of agreement on an
aesthetic level between products made with flat screens and those p roduced w ith
rotogravure rollers, based on the same computer design docu ment As the pieces
decorated by the test roller in Figure 27 show, in tensity is practically constant from 1%­
10%, really dirtying the background just as with the 10% pattern, so th at the background
is practically covered . In contrast, in the fla t tes t screen, the 1%-3% grad ations are not
obse rved; between 4%-5% background colouring commences lightly, and it is fro m 10%
on w hen the pattern already has considera ble colour consistency.

4.3. - GLAZE CHARACTERISATION

Th roughout the experience of these three years' work wi th rotogravure decoration,
the importance has been noticed of appropriately selecti ng the gla ze on which the design
is to be app lied, w ith all its fixed characteristics, since in ce rtain circumstances u nd esi red
technical and aesthetic defects can arise . For the reasons set out above, three base glazes
w ere chosen and characterised, which are used in most floor and wall tile production , and
w hose nature differs con siderabl y (TABLE 13).

TRANSPARENT ZrWHITE ZnMATI
T shrinkage start (OC ) 860 890 830
T shrinkage end (OC) 1010 1030 1110
Softeni ne r 'C) 1050 1070 1140
Sph ere ("0 111 0 11 10 1180
Scrnisohcre (OC ) 1220 1140 1220
Meltin s C'C) 1140 1160 1140
« ,,1.:;<1(1 (Oe- I )* I O 63 62 60
'T '< ' U(~ ' ("e -I )""107 189 186 180
Cl ::,m .'« M1(OC -l)* 10 ' 66 65 69
'T ~IMI. " I X I ( OC -

l )* 10 ' 198 194 107
T transforma tion ("e ) 661 636 608
T softening (OC) 845 826 1()I0

L' 91.0 94.4 92.5
a * -U 6 -0.56 -0.52
h* 1.88 0 .11 0.93

Table 13: Dciinition {~( the d1lfacll t gla:es tested.

To be abl e to relate the influence of the glaze to the group of variab les in p oint 4.1,
the test ro ller previously defined w ith 0.4 resolution was used with three standard inks
(black, lea ther colour, and light grey). This roller was placed in the printi ng machine and
tried on the th ree reference gla zes , to see wh ich dot d ensities were lost and which were
not, in te rm s of the physico-chemica l characteristics of the glaze s, type of engraving and
inks.

The following chart su mmarises the d efect-free dot intensity ranges with the
different inks on the three glazes chosen and characterised for this study, where TN is a
black ink (high colour percen tage), TC is a lea ther-coloured in k (medium colour
percentage) and TG is a grey in k (low colour percentage) . By concen tr at ion and nature of
the colou r, the most re fractory ink was TN, and the most fluxing one was TG .

1'. Ct - 89
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Enaravlna TRMSPARENT MATI WHITE

OA TG TC TN TG TC TX TG TC TN
1- 100% 1-70% 1- 60% 1- 90Ck 1- 80% 1-70% 1- 80% 1- 50 ck 1- 20'k

0.3
TG TC T~ TG TC TI\' TG TC TN

1- 100% 1- 90% 1- 70% 1- 100% 1- 90% 1- 80% 1- 90% 1- 60% 1- 30%

Chart 2: Relation of gla:e l'ariablt':' ;{'jtll tire non-problematic dot illfc ll..-ity area.

It can be in ferred from the foregoing, that if the glaze is se lected pri or to use, it is
necessary to keep in mind the dot in ten sities in the design to be used in the development;
however, if a certain design has been chosen first , it is necessary to use the most
approp riate glaze to avoid technically incorrect areas (segregation, matting, etc.), since
developments can be approached from both standpoints.

The color ime tries found for eac h d ot pattern accord ing to the glaze on wh ich the
decorat ion was applied, kee ping the ink cons ta nt, were then compa red. The black ink was
chosen to perform thi s compa rison .
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FiS_ 29: COIllpari:,oll of Nack ink: colorimetries 01' d~fft'rc" t

gla:cs. Rotogrm'ure roller. O..lllefi"ifioll .
Fig . 30: Comparieon cfblack ink: colorimetric:, 011 d~fft'n'llt

gla: es. Rctugrarure roller. 0.3 d({illithlll.

It can be observed in Figure 29, that at low dot inten sities (u p to 20%), the value of
L behaves as expec ted, i.e., the val ues of the zirconium w hite and matt glaze lie close
together, while the transpa rent glaze produces lower L values, since the colour is
in teg ra ted better in the glassy structure of th e glaze (it melts). For high d ot inten sities
(over 60%), th e opposite happens, i.e., the matt and transparent glazes p resent sim ila r
val ues and the white glaze produces darker colours, (lowe r values of L); th is is because in
the transparent and in the matt glaze, the colour integrates in the base glaze and
diminishes its yield; however, this does not happen in the white glaze sin ce segreg ation
occurs, so that what is reallv measured is colour dot s that have not been able to melt in
the base glaze . The sa me eff~ct can be observed in Figure 30, though more smoothed. The
transparen t-matt curves se parate from the wh ite glaze curve at higher dot in tensi ties
(app roximately 80%). Th is is because on being sm aller dots, this effect is slowed .
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5. CONCLUSIONS.

a QUALI 2002

./ There is a great di ffere nce be tween the dot inten sit v curves tha t deiine th e vein
and background channels; these d iffer en ces se t th e framework for choos ing the
engra ving variables an d nature of the silico ne.

./ Prior to the developmen t of a model with th is technology, it is necessa ry to
carefullv analvse the aesthetic contribu tion of each channel, because on most
occasions their number ca n be red uced com pared wi th the flat sc reens. Thi s ca n
be done af te r establishi ng the in flu en ce of all the variables consi dered in thi s
work.

./ There are man v more combina tions of these variables, whic h have not been
selected in thiswork DIving to lack o f time for th eir presentation, but thev h ave
in fact been studied and reflect an d confirm the general observations made.

./ The features commented show tha t on p rocessing th e aesthetic effect of the
design in one w ay (flat screen ) or ano ther (rotogra vure) in the d ecorating
process. the res ult will be d ifferent if a ll the foregoing characterist ics are not
cons idered during development. However, in view of these points, the in itially
sough t theoretical resu lt can be im proved and the previously se lec ted aesthet ic
qua lities achieved .

./ The w hole study has shown that as work sol u t ions a re enhanced , the grap hic
ar ts theorv is more closely approach ed . However. we are narrowing the working
margins in s tand ard p roduction sys tems at th e moment, so that it is necess ary
to adopt a com m itted approach in rotogravure development. It is ne cessa ry to
try and keep aesthetic losses to a min imum w ithou t m aking it ne cessary to work
ou ts ide reasonable production constrai nts, since th is can only lead to non­
u niform productions, as a resu lt of not being abl e to hold the prin ting va riables.
It has been proven that wi th good adaptation of the variables , it is possible to
work within the variables of rotogravure technology wi thout any p roblem s.

./ It is recommended to use intense colours in ink formula tion in rotog ravure
(where the coat is thin ) which yield a simila r colour to the colours th at are pa stel
by structure, since they allow an importan t red uction in colour percentage,
producing a similar tone by a smaller ink depositi on w ith th is p rinting sys tem
on the tile . This wou ld enable entering more readily in to standard working
cond itions.

Th is whole stu dy has been based on practical experience an d on meth odica l d ata
collec tion over th ree vears, which leaves the door ajar for comment. At no time h as it been
so ught to establish a w ay of ac ting, bu t it has been sim p ly so ught to trans mit the
conclusions of experience. It has been attempted to crea te a sy stem of work , to make the
selectio n of the variables in developmen ts w ith th is technology in cera m ic d eco ration
more method ical.
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