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(37 ABSTRACT

A process for prnong and decorating an amhcle by the use of
sublimable inks, includes providing preformed images ona
substrare, these pretormed images are obrained using the
sublimable inks; applying the substrate on surfaces of the
article; applving o pressuee 0 the preformed images for
pressing the preformed images against the swiaces, provid-
ing a heat thermoreractable material and heating the heut
thermoretractable marterial at a emperamre suitable for
causing o lthermoremacdon of the heat thermoremaciable
material for generating the pressure; heuling the preformed
imapes until the sublimable inks are wansferred by subli-
manon ont the surfaces. The thermoretractable marerial can
be polyethylene terephthalate (PET) or polvethylene naph-
thalate (PEN), An apparatus for printing and decorating an
artcle by the wse of sublimable mks has compression parrs
for applyving & pressure W images provided on a subsmare
applied o surfuces of the articles, The images are obtained
using the sublimabde inks. o bewter [or heating the images at
4 temperature suitable for obtaining o wansfer ol these
images on the surfaces by sublimation of the sublimable
inks. The compression parts include a heat thermoretractable
maternadd, and the thermoratractable material which is PET or
PEN.

17 Claims, 2 Drawing Sheets
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PROCESS AND APPARATUS FOR PRINTING
AND DECORATING BY MEANS OF
SUBLIMABLE INKS

BACKGROUND OF THE INVENTION

1. Figld of the Invention

The invention relates o 3 process and an apparatus for
prineing and decoraring various articles by means of inks of
the tvpe applicable by sublimarion,

2. The Prior Aut

At 18 known, many articles, even of common wse, ane at
present printed or decorated by processes ulilising special
inks that can be transferred and applied by sublimation:

Sublimuton iz a direct bunsfonoaten rem the solid w
the vapour state and the special sublimable inks, prepared on
supprts ur sheets [rom fubric, puper ur the like, wansfer by
sublimution from the sheets to the articles 1o be printed or
decorated when said supports or sheets ave kept closely
adhering to the articles and heated.

Sublimarion prinOong or decoraton has many advantages
compared to other decoration means.

In fact, ink vapours penetrate the pnnted material and
eenerate vivid and very agreeable, resistant, no-thickness
decomations, i.e. such gy W supporl even o beavy wear or
wbrusion, with a high resistance also to the aggression of
many acids and bases,

The best results we achieved with some plastic materials
fior the penetration in the same of sublimahble inks, but all
marerials may he sublimation-printad if’ a an adherent paint
layer is previously apphed on the same.

Suhlimation printing of subsrannally flat amcles is easily
realizable and i= generally carmed out with hot presscs,
which press sublimable-ink-bearing sheets on the articles w
be decorated.

The temperature w be reached 18 compnsed between
gbour 130 and 215° C., depending on the inks and colours
ualised, and the presswe owst soffice to ensure a direct
{ouch belween the plates and the articles. Sublimarion print-
ing of amicles of varous shape and size is mwuch more
complex.

In this case, special apparamses are generally employed
thar are provided with silicone elastic membranes, very soll
and thm, between which the articles to be printed are
inserted,

The supporis or sheels currving the sublimable ink are
interposed between the articles and the membranes. Suction
puungs create vacuum berween the membranes, so that they
adhere to the articles, smerching and pressing the inked
shears. Then hear iz apphied to reach smd ink-sublimulivn
tEmperatures.

Thiz known mechnique has many drawbacks, There has
hes realised a process [or (he production of large-size,
vanously decoraied sections. which was the subject marter
of the Imernativnal Patent applicaton PCT/EPS6/MN6I6,
filed on Feb. 2, 19%6; the process comprises the seps of
winding of the arefact, previously subject to a surface
treatment of pre-paintng, anodic vxidation and the like, in
a mransfer support carrying (e wished decoration: covering
the section wrapped in the support with a membrane from
rubber or the like; vacoum formadon by means of suitable
duets between the membrane and the section wrapped in the
SUpQOTT, an prior inlerpositon of means suitable to ensure air
flow and ourler, =0 as to cause the support w closaly adhere
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obtain the uniformity of the presswe exercised by the
metibrang; and lastly heating the whole 50 as to obtain the
transfer of the pattern and the polymerisation of colowrs.

A first deawback is due Lo the very luct thol the approuch-
ing of two membranes to the aticles determines connection
zones betwesn the membranes in whose correspondence
adhesion is lower, There exist therefore zone whersin print
ing does not rake place or rakes place with a quality lower
with respect w ather zonas. Besides, if the surfaces to be
decorated are very irregular, the membranes poorly adhere
in any case to these surtaces.

It ix aor possible o obviare thiz drawback by increaging
the pressure exercised on the membranes, which remains
limited {0 the atmospheric pressure, W0 cause the same o
adbere W wll peints of swid surfuces.

Neither is it possible to vy presswe according bo sites,
[or instance w nuancy the impressed decorstion. The number
of articles that cun be printed each e 5 also reduced and
depend on the sie and the weight of said articles, The
weight is inportant a5 it is supported by the membranes,

On each working cvele, the membranes are submitted to
a marked stretching: said membranes deform many time
gach day o adjust o rhe wrapped articles, and in these
conditions thev undarmn a high emperamre heaong,

Theretore, thev lonse their elasticity m 4 short Gme and
udbers wiath an increasingly lower precision o the most
wregular shapes, Tlus drawback is lmportant as the mem-
brames in question are very expensive and cannot e imme-
diately replaced if onlv a partial lnss of elasdcity has taken
place.

Morcuver, the artivles W be decoruled must be fee Irom
holes or sharp edges, to prevent membranes from slitting or
breaking.

Therefore, it is indispensable o carry our a soarmng work
of prepararion of the articles o be printed, with a provisional
closing of holes.

The preparaton work must be curmed owt olso for the
wderposilion of the supports or sheets bearing the sublimakble
ink: actually, the same require great preparation ability, as
the blind membranes cover the support, preventing a clear
perceplion of teir posidoning,

Neither is it possible to keep for a long time the articles
between the membranes. once ink sublimarion has taken

© place, as the apparatuses must be uged uninermupedly, w

reduce the incidence of the cost of the same on decuration
Operations.

Az a vonseguence of the above, when lbe printed articles
are gollected. the stll hot ink solvents give off in the
enviromment, affecting the operatars adverselv and polluning
the armosphere.

Lasely, it must he smessed that the colours that bave
undergone (e sublimation chenueal process deposit partdy
on e membanes and that these colours may partly pollute
the subsaquent printing operations,

Thus, it is also necessary to provide for a contnuous
cleaning of the membranes, with an increase in globul costs.

SUMMARY OF THE INVENTION

In this simatien, it is an object of the present myention W
provide a process and a sublimation printing apparatus able
o substanoally obviate the aforesaid druwbacks, Object of
this invention is also w provide u process allowing to obtain

i large sive seclions having uw length of up o 20 m. variously

decoratrzd, o he used for the production of doors and
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guality, weatherproofing and resistance to ageing, provided
for by the different international norms and by quality
muacks.

A farther object of this invention is 1o provide a process
for the realisation of sectuens. n particular from metal,
alyminium and aluminium alloys, plasoc materials, com-
pusite materials (such as resins reinforced with carbon and
or glass fibres and the ike} provided with devorations in vne
ar more colours, such as geometric, Aoral, imirarion wood,
imitution marble decorations, and alsn decorations COMPriE-
ing very complex parterns, exempl from defects such us
Jeformatons of partern edges, smeurs, diffusion and super
posirion of colours and the like, and using a process with a
low manpower nead.

Sill 2 further ahject of the invenuen is to provide an
appurams suitable for realising said process for the decora-
don of said seclions.

The specified technical rask is yubstantially achieved by a
process and an apparafis tor peinting and devorating by
means of sublimuble inks characterised in thal they comprisc
any of the new Lechnical solutions described hereunder and
claimed, or auy combination of the sume.

BRIEF DESCRIFTION OF THE DREAWINGS

There is now reported hereunder, by way of o luniting:
example. the deseription of preferred embodiments of a
process and an apparanis acvording o the invention, ilus-
{ruted in the witached drawings, wherein;

FIG5. 1 shows by a hlock diagram the exgeution srages of
the process accurding to e Lvention.

FIGS. 2 4 show an apparamns whershy the process of F1G,
1 iz gootnuous-realised, and

Fi:. § smesses the way the uleeady decoruted article
appears.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

With reference w the aforementioned figures, the subli-
mation printing process provides for the preformed 1mages
L. ohraingd with sublimable inks, to be compressed on the
curfaces 1o be printed and also submitted to heating, until
thare is obtained, by effect of pressure and temperamre, the
ransfer and penetation of the images on swinces 2a of
articles 2 o be decorated.

The pressure mUsT SNSAre onlv a close louch hetween the
inks and surfoces 2o

The remperarre must be at least compuised hetween 130
and 215° C.. depending on the inks and colours utilised.
However, ui a temperature from about T3P C. w 250° C.
one i swre to obiuin in any cuse sufficient thermal condi-
Hins.

Furthermore, af the highest temperafures, such as for
example 250° C., it is possible 0 reduce substaniially the
duragon of the operations 0 increasing conswlerably the
produstivity.

Accurding  the inventdon, the preformed images are
compressed by thermoretroaction of thermoretractable
material 3.

In detail, as Ogures show, preformed images 1 are pref-
erably arranged on sheets 4 from paper or fabric or wilwer
fAlesible material, and these sheews 4 are inserted betwesen
susfaces. 20 and the thermeretriciable materiat 3, before
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hefore its application on surfaces Za. Images 1 muy be also
directly printed on e (hermoreractable material 3.

Onee the thermoretractable material 3 1s applied on
articles 2. with the mierposition of wnages 1, hermonsmac-
rion muy take plage weoording to two disnnel methods.

In the first method, a special prehearing stage 4 -
peraure of about 100° C. i exvcuted as a [irst step. 1o these
conditions, material 3 reracts 1n o few seconds. pressing the
sublimable ink on the amicles (o be printd.

Prehearing may be carmied out by any heat aource. for
instance with hot air Jers which may be advantageously so
oriented as to uct on chosen points of muterial 3. In this way,
it is possible to locally vary the affevt of printing, even it
suhlimable inks are uniformly arranged.

After thermoretraction. parts of material 3 ghtly wrap-
ping articles 2 may be removed, for instance by o simple cut,
50 a8 1o prepure posfible zones clearly unprinted, sven in the
presence of diffuse images on all articles 2.

Aferward. the usual beating 1o abuut 220 C. is carried
oml To obiain sublimation.

According w oa viiant of this process, (he preheating
stage is nor carmed out and thermorerraction takes place
spontanecusly al the S1art of Ihe heanng stage in view of
sublimarion.

Avcording m a futher vanant. Defore the prehearing sluge
ur before the healing stAge, un air suction slage is carried out
petween the (hermoremactuble material 3 and surfuces 2a.

This has the mim of further mcreasing pressure and
preventing the shrinkage of the thermoretractable material 3
[rom heing hindered by ain if no vents exist for the same.

Besides, the pressurs exercised may he varied by varying
the thiclkness and the mumber of layers of the thermaretract-
ahle material. After said preheating stage. if any. artictes 2 Lo
be printed may also been stored if, for any reason whalever,
the printing cannet be carmied out immediately. In this way,
the (hermoretractuble materiul 3 is utilsed as a casc i the
wicles,

In the same way, after the sublimation printing the ther-
moreiractable material 3 may be urilized a5 a packing oo
protection material. Hence. tha same is not directly removed
from the decorated wiicles.

This has also the aim of sllowing inks w© cool, in order 10
prevent the dispersion of solvent vapours in the environ-
fMant

EIG. 1 shows a block dingram of all the stages ol the
procass as described hereinabnve.

In particuiar, voe notces that by 5 and 6 there we
respectively indicared the preparation stages of sheet 4 with
image 1 to be printed, in sublimable ink, and ui the ther-
maretraciable material 3. The two slages may be correlated
and united to each other, by asseciating immediately shaet 4
or (he same image 1 to materiod 3.

By 7 there is indicared the wrapping and preparalion stage
of an article 2, which in 9 is direcrely exposed to heating 10
ohtain sublimation prinking, which heuting causes al thie start
the thermoretraction of matenal 3.

Alternarively, in 8 there is first carried out a preheatdng
purpasive 1o ubtaining thermoreracton. A sucking stage.
auziliary and optional, may be carried our in Ta, directly
after smge 7 and befor: stage 8 and/or 9.

The [inal stage 10 concarmns (e mreamil of articles 2.
already printed but st wrupped by the thermoretracied
magerial 3.

Fhe inventionalsy provides for the realisation of an
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Appararus 11 comprises the already mencdoned elements
14, and the thermorctracteble mateial 3 realises means fo
pressing imames 1 on surfaces 2o of articles 2 represenred—
by way of example, a5 shown in partdeular by FIGS, 2 and
S—Dby a handle for kilchen wols.

Ihe selected thermoretractable matenial 3 15 polyvethylene
terephithalate in e form of a waospavent filu thermoretract-
abie in one only or hoth direcrions. This marenal, commonly
called also polyetyiene-terephthalate or polyethylene wereph-
thalate or polvethylenglvcol terephthalate, is commonly
indicated by the initals PETP or PET. It is comprised of a
pulvester of ethylens glyool with erephthalic acid, baving
the formula:

Ho—+Ci— cu:—o—coA@—m—o'—,.cnf-CH_.-r:.H

Polyelhiylens terephiliadale is o thermoplastic marerial that

mefrs ar ahour 265° €. and which has a glass mansition 2

wmperadure comprised belwesn 70 and 30" C _

At emperatures higher than che glass transition
remperature, the material may be so “smretched” or “drawn”
s to obtan filmes baving molecular chains orented wwwands
nne directon or two directions mransversal o each other. In
fact. al swid lempersture, the stressed molecular chains
mtangle and orient.

Once cooled, said films keep the enenlation of the mac-
romolecules and crvstallise in orienred lamices, acquiring in
this way excellent mechamcal churactenstics, as cobesion
strengths between oriented macromolecules are much higher
than those bertween non-onented or tangled macromol-
erules.

Acmally, films from polyethylene erephthalace axially or
braxially vriented and crystalised are at present known in
the art as being the ransparent films from plasnc maerial
having the best physical und mechanical characteristics.

If polyethylens terephthalare i not onlv drawn at a
temperature higher than glass wansitdon lemperature © o-
ent the molecular chains, bur is also cooled very quickly—
while drawing is snll heing carried on—i0 3 Emperamre
lower than said emperamre, drawing siruins remain Toeen
in the marerial, which does not shnnk anvy more (o the
stamting size and keeps the shape imposed during the drow-
mg,

A further heating causes macromolecules o regain a
certain degree of freedom and polvethyiene terephthalae o
return oo the starnang shape. before the druwing, even though
with the macromolecules stll vriented. This is the thermore
racton phenomenon

Advantugeously, the so weated polvethylene terephrhalare
shows, when it is heated again fo a high iemperamire, by way
of example to substandally 100° ., a spontanecus shrinkage
equal to substantially 504% the original size.

Particularly advanrapeous and sunable 15 o material
known and sald by DUPONT wath the name “MYLAR HS™.
Ciiven the excellent physical und mechanicul churacteristics
af this plastic material, the same cun exercise, by shrinking,
1 pressure more than sulicient for the sublimation printing
needs Therefore, it is not necessary fo suck air berween
mulerial 3 and article 2 to be printed, in order w exploit the
atmosphieric pressure, even though an auxiliary air suction
may always he carried our

However, air vents must be provided fur in any cose, for
instance through small holes in material 3 or through the use
of mbular shupe thermoretractable material 3.

I‘rei‘i:rabiv material 3 is wbular and smnrable w0 feguen-
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shown in FIG, 3. In thiz way, all printing operarions may be
continuously camied out. (Yhviously, material 3 mav be also
consttuted by shects or bags or zacks or Amps, S0 45 (0 wTap
the articles o be pnoted in the most convenient way. The
refractable material 3 may also have vanouws thicknesses and
various lavers.
Besides, 1t may advantageously incorporate means suit-
ahle o facilitate itz removal atter the sublimation pontng:
for imstance, it may mcorporate pulling out throads,
The prefvrmed nages 1 ane prepared on sheets, possibly
coupled by gluing or the like w the internal face of the
retractable material 3 and the same material 3 may have
images 1 on its internal face.
There are alto prondded prehearing means 12 and heating
means 13, that can obmin thermoreraction respectovely
rransfer of images 1 on surfaces 2o,
Prehearing means 12 are, tor instance, hot air jets, [or
instance at abour 10K C., so arientable as o possibly select
thermoretracoon zones. Heating means 13 are for instance
consotued by an air oven at about 2207 C,
Preheating meuns 12 and beating means 13 mayv substan-
tally comcide: in such case, the air oven performs initially
thermoretractiom and rhen ink-sublimation.
In F1G5. 3 a convesor belt 14 wansports continuously the
arneles Lo be printed or decorated, wnserted in a wbular shape
thermoreractable material,
The process aceording to the present invention is particu-
lacly advantageous for decorating profiles, of a length up to
20 merers and the like, or plates also of large dimensions
variously shaped by means of peomemical design, Oural
decorations, imitaton of wood and the like.
More purideulurly, the process for puinting wed/or deco
rudng prodiles of metal constituled by semifinished extruded
or drawn profiles of lwninjum alloys and the like, or
varivusly shaped plates atilising the technigue of the manster
of one-colour or mult-colour parems or decorations in
sublimabie colours from a suppor by means of the com-
hined action of pressure and temperature, characterised in
thar It CONSISE 1M
submirting the raw profile or the plate to usual preliminary
operations of reatment (cleaming, degreasing, chemical
andfor elecmolvtic conversion. anodizaton, ele.), then

submirting it m one or more preliminary painong cycles,
realizable with fluid or powder paints, carrying vul 4
first operztion with paunls of o prefixed colowr and such
as 1o constitute a coat of primer, and a possible subse-
quent operation with transparent paints o avoid phe-
nomena of diffusion with the colours of the wansfer
support, then
after the complete polymerisarion of said painong cyeles
carrying out the wrapping or the covering of the profile
or the plae, with zmd ransfer support, wnd then

wrapping up the profile or the platz already wrapped in
said support with a sheet or a smip from thermereiract-
abie marenal, then

submirting the so meated profile or plare o a heatng
action variable in function of the dimension of the
profile up o about 280° C., for 4 e ranging from
aboul 30 seconds w 30 punues, o perform the ther-
moretruction of said thermoretractable material and the
wausfer and the polymerisation of the final colours
from the ransfer support w the profile or the plate.
Alernatively, as already suid, the drwing or decoration
b be ransfermed i realised divectly upon said sheer or swip
from thermorctructuble malerial, which so acts also as
tranciie dnnnrt and Fhie ac it e annarenr. aliows o avoad
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the process step comsisting of the wrapping the wticle to be
decarated with the mansfer support made of paper, fabric or
the like.
The applicarion af the decorstivn made of sublimable
colours upon the sip mads of thermoretractable materiul
can be advanlageously realised for example by means of a
process of the 1vpe as described and claimed in the Turopean
Parant application Mo, 981009756 comprising e skeps:
preparation of an engruved metal marix carrying an
impression egual to said decoration by meuns of known
lechnigues such a8 photoengruving and the like;

application of said decoranon reulised with sublimable
inks on 2 sheet or u strip from flexible non extensible
material such as polyethylens or pulypropylene accord-
ing to known inking lwchoiques, by means of said matal
TATLE;

wussfer of said decoration from said flexible non exten-
sible sheet or strip to a sheet or stip fom thermore-
tractabie material such as polyerhylene rerephtalate, by
heal compression of said fexible non extensible sheet

ar steip azainst suid sheet or seip from thermoretuct- -

able material, ohraining a thermerstractable wansfer
support carrving suid sublimable colour decoration,

Lastly, it must be sressed thar the invention teaches also
4 fiew use of the thermeremactable marerial, which is utlised
ariginally a5 4 pressing umit in PrinOng processes based omn
sublimalion ransferable nks.

Most particularly, there is taught a new use of a pulveth-
viene terephtbalate film thermoreiractable in one only or
both directions, utihsed us a pressing unit in said printing
ProCesses.

The invention achicves several advantages.

In fact, the process and the apparatus muy be applied with
the wunest precision on articles of any shape, without Ziving
Tise [0 poor of imprecise prinUng zones:

Printing mav be controlled easily as concerns the pressure
exercised, varying also—for instance with the thicknesses of
the thermererractable maierial - the pressure from zooe LW
ZOme.

The process and the apparatus may be realised m various
ways, bul always economically, and (hey may he adaped to
bath small production or mass production.

Among other things, the normal transparency of polyeth-
ylene terephthalate facilitawes remarkably the positioning ol
the sheers bearing the sublimahle ink. and it is not necessary
w prepare the parts to be printed. for instance by closing the
hiles, given the resistance of polyvethylene terephthalate.

With the simple measure of not removing inunediately the
thermoretracled material, any envirenment pollution due
the presence of solvent vapours is avoided. Indeed, it is
useful ti keep the thermoremactable material as a protective
sheath,

It st alss be smessed that the marerial in queston does
not couses disposal problems, being chemically clugyified as
nem reactive and bivlegically inert. The invention is suscep-
rhle of many mudifications and variants, wll of which fall
within the scupe of the inventive concepl.

For instance, it is possible w replace polyethylena there-
phthalate (PET) with polyethylens naphthalate, commonly
called PEN, which may be considered as a sorl of PET
having improved churacteristics in many cuses.

The two malerials in question show sctually o rather
zimilar behaviour, even though polyethyvlene terephrhalate,
at present more expensive, bas for instance a higher
mechanical resistance and a higher zlass trunsition
temperature, equal W about 1227 C.

The later requires a higher heating wmperature to obrain
s AAR which femneranire 15 nowever lower than
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Whar is clmimed 1s:

1. A process for painting and decorating an article com-
prising the following swps:

submitting said article o ar least yne preliminary meat-

ment operation selecled from the group consisting of
cleaning, degreasing, chemical conversion, elevtrolytic
comversion and ancdization;
submitting said article to at leas| une preliminary painang
vycle comprising applying acoat of primer using a fluid
yr powder paint of a given culor and cptienally apply-
ing a layer of ransparent puint on said primer cout:

wrapping ur covering said armicle with u transfer support
on which images ohrainad using sublimable inks are
provided:

further wrapping suid wticle with a sheet or swip of beat

thermoreiraciable marerial, said thermoretactable
material being sclevted from the proup consistng of
polvethylene lerephthalare (PET} and pulyethylene
naphibalate (PENY;

heating said article ul u temperature up o about 280° C.

for tme from wbout 30 seconds o about 30 minutes in
arder (o vuuse reraction of said heat thermoretractable
materyl and transfer of said mmages from said ransfer
suppurt to surfaces of said armcle,

2. A process for decoraning an arlicle according 1o claim
1, wherein said arficle 15 selected [rom the group consisdng
ol semifinished extruded metal profiles, drawn profiles of
aluminum aflovs, and variously shaped plares.

3. A process for painting and decorating an artich: com-
prising the following sieps.

submitling said article o at least vne preliminary oeat-

ment operation selected from U group consisting of
cleqning, degreasing, chemical conversion, electrolyuc
conversion and unodization;
submilting said artficle 1o at least one preliminary painting
uycle comprising applying a coat of primer using a fhud
or powder paint of a given coler and optionally apply-
ing a laver of wrunsparent painf on said primer coat;

wrapping or covering said artcle with a wansfer support
on which images obtained using sublimable colors we
provided, said ranster support comprising a heat ther-
woretractable marerial, suid thermorerractahle material
being selected from the group consistng of pelvethyl
ene terephthulute (PET) and poiyethyleny nuphthalare
{PEN)

heating said aricle at a emperatwe up to about 250° C,
for o time from about 30 seconds to abour 30 minules
in order v cause metraction of said hear thermoretract-
ahle material and ransfer of said images from said
transfer suppurt Lo swfaces of said artcle.

4. A provess according to claim 3, further comprising:

preparing an engraved metad matrix carrying an mmpres-

sion corresponding to said images:

printng suid images on a sheet or strp of flexible non-

gxtensible material using smd metal manix and sub-
limable inks. said materal being selecred from the
group consisung of pulyethylene and polyprupylens;
mransferring said images from sad sheet or strip of Hexble
non-extensible material to u shest or smip of heat
{hermeretractable materiyl, said hear thermoreuactable
material being selected from the group consisting of
polyethylens terephthalate (PET), nud polvethvien:
nuphithalate (PEN), said oanslering being obtaned by
heat pressing said sheel or stmip of flexible non-
exlonsible material agmnst woid sheer or smip ol heat
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5 A process for printing and decorating  an article by
meanz of sublimable inks, comprising

providing preformed images on g substrate, smd pre-

formed images being obtained wing suid sublimabie
inks;

applying sa1d subsirate on surfaces of said article:

applying a pressure 10 said preformed images for pressing

said preformed images against sald surfaces;
providing & heal henuoretractuble materinl and bheadng
said beal (Bermorewactable muteral a8 Wwmperature
sullable [or cawsing a thermoretmwtion of smd bheat
thermoretractable material for generating said pressuee;
heatng sud preformed inuges wntil sad sublimable mnks
are wansferred by sublimation oolo said surluces;
swd ermuoretnctoble materiol being seleced [rom the
group ¢consisting of polyethvienc terephthalate (PET)
or polyethylene saphthalate (PEN), and

wherein sad pressure 13 controlicd by varving the thick-

ness and oumber of lavers of smd thermoretractable
material.

6. A process according o claim 5, compeising coupling
said substrate to said thermoretractable marerial.

7. A process according to claim §, wherein said thermore-
ractable material constiniees said substrate.

8. A process according fo claim 5, wherein said heat
thermoretractable material is heared ar said emperanme
hefore heanng said images.

9. A process according o clum 5. further comprising
sucking wir in u region comprised berween said bheot ther-
moremactable material and said mirfaces,

10, & process according 1o claim 5§, comprising storing
raid articies afier hearing said thermoreractable marerial;
and utlizing sad heat thermoretractable matenial as o case
[or suid articles woiting for o further treatment.

11. A process gccording to claim 5, comprising utilizing
said heat thermoretractable marerial as a packing marerial
foor 2aid arricles when said images have been mansterred on
Aaid surfaces.

3
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12. An apparams for prinong and decoraring an article by
means of sublimable inks comprsing

compression memns for applying o pressure o images

provided on a substrate applied on swfaces of said
article;

sl images being obmined using sublimable inks;

heating mesns for heating sard ¥mages ar a temperatne

suitable for obraining o transfer of said images on said
surfaces by suhlimartion of said sublimahle inks;

£aid coOMpression means comprising a hear thermoreract-

able material;

said thermoretractahle marerial being selected from the

group consisting of polyethviene terephthalate (PET)
and polyvethylene naphthalate (PENY; and

wheretn faid heat thermoretracrable marerial has 2 thick

ness and a mumber of lavers depending on said pres-
suge,

13, An apparatus according Lo claim 12, [urther comprs-
ing prehearing means for prehearing zaid hear thermorerracs-
able material at a temperature suitable for caunsing a ther-
moretraction of said heat thermoretractable material.

14, An apparatus gceording W claim 12, wherein said heat
thermoreractable material is mbular in shape 20 a8 © he
capable of housing a sequence of said articles,

15, A apparatus according to clain 13, wherein said henat
thermuneraetable matenal incorpurates removal means [or
removing smd heat thermoremactable matenial from said
articies.

I6. An apparams according w claim 12, wherein said
preformed images are pranted on sheers steadily coupled o
said hear thermoretractable materdal,

17. An apparatus according to claim 12, wherein szaid
preformed bnages wee printed oo swid heat thermorerractablbe
materiul.
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1571 ABSTRACT

Process for the production of a flexible support for snblim-
ahle colour transfer for decorating various metal items with
the transfer technique, comprizing the sleps of preparation of
a metal matrix by photoengraving or the like. spplication of
a sublimable colour decoration by means of said matrix on
a support from flexible non exiensible material such as
polythene or the like according to knowa rotogravure tech-
niques or the like; and transfer from said polythene suppart
to a Jexible support such as fabric. non-woven fabric, and
the like, by causing the contact of the Two supports by heat
compression; flexible support so obtained and apparatus for
the realizarion of the same.

5 Claims, No Drawings



