EP 1 685 970 A1

Européisches Patentamt
European Patent Office

(19) p)

Office européen des brevets

(11) EP 1685 970 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
02.08.2006 Bulletin 2006/31

(21) Application number: 06008732.7

(22) Date of filing: 28.05.2002

(51) IntCl.:
B41M 5/035 (2006.01)

(84) Designated Contracting States:
ATBECHCYDEDKESFIFRGBGRIEITLILU
MC NL PT SE TR
Designated Extension States:
ALLTLV MK RO SI

(30) Priority: 07.06.2001 IT MI20011198

(62) Document number(s) of the earlier application(s) in
accordance with Art. 76 EPC:
02011821.2 /1 264 706

(71) Applicant: Menphis S.p.A.
22070 Casnate con Bernate (Como) (IT)

(72) Inventor: Menin, Gilberto
22070 Montano Lucino
Como (IT)

(74) Representative: Sama, Daniele
Sama Patents
Via Morgagni, 2
20129 Milano (IT)

Remarks:

This application was filed on 27 - 04 - 2006 as a
divisional application to the application mentioned
under INID code 62.

(54) Composite sheet for a tranfer printing process

(57)  Transfer printing process through colour subli-
mation by the bag technology, comprising the following
steps:

a) coating of the article surface to be printed with a
composite comprising a film with mated surfaces, an
aluminum layer, a drawing, with the respective col-
ours, printed on the aluminum layer in contact with
the surface of the article to be printed;

b) closing of the case formed by the composite and

application of vacuum;
c¢) heating at temperatures from 170°C to 240°C;
d) cooling and recovery of the printed article.
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Description

[0001] The presentinvnetion relates to a transfer print-
ing process employing a particular composite which can
be used in the bag tecnique, as described hereafter, to
obtain a drawing reproduction wuth a very good picture
definition, very good chromatic yield and substantially
defect free, such as bubbles, dots, uncompactness, etc.
[0002] More specifically in the transfer printing of the
invention the colour transfer is made by sublimation and
a particular composite film is used comprising a mated
polymer film having a metallized surface on which adraw-
ing, preferably coloured, is printed.

[0003] More in particular said process is applied to flat
surfaces and tridimensional articles and is carried out
under reduced pressure, optionally by treating the com-
posite, before the printing, with conventional techniques
so that the composite results electrostatically charged.
[0004] Stillmorein particularthe process ofthe present
invention uses a composite comprising a basic polymer
film having one or both the surfaces mated, i.e., opaque
and rough, wherein a mated surface is metallized and on
the metal layer a drawing, preferably coloured, is printed
by sublimable inks at the temperatures of the transfer
printing process.

[0005] The transfer printing is a consolidated and dif-
fused printing technique in the industries of this field.
[0006] Compared with the conventional printing, the
transfer printing shows the following advantages:

- more faithful reproduction also of high complexity
drawings (four-colour process);

- lower printing costs, since less sophisticated colour
transfer plants are required;

- reduced environmental impact, the total amount of
colours dispersed in the environment being very low;

- asregards the printing on textiles, elimination of the
vaporization, washing and finishing phases used in
the conventional printing, and therefore elimination
also of the respective processing recycling.

[0007] By using the transfer printing technique the
drawing is first printed, for example by rotogravure print-
ing, on a suitable support; subsequently the drawing
transfer is carried out on the manufactured article, for
example by calendering for textiles or by heating in an
oven for aluminum profiles or articles of various shapes,
at temperatures in the range 170°C -240°C. At said tem-
peratures the transfer step is complited in some minutes.
[0008] In European patent application EP 921,014 in
the name of the Applicant, a composite for transfer print-
ing is described, formed by a basis polymer layer on
which a thin aluminum layer is deposited. On the alumi-
num surface the drawingis printed by sublimable colours.
[0009] The composite canbe used to printflat surfaces
or tridimensional articles such as aluminum profiles,
doors and windows or others. In the patent application it
is described that in the tridimensional article printing the
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so called "membrane" technique can be used, consists-
ing in coating the article wrapped in the composite in an
external membrane. Inside the pocket formed by the
membrane, hermetically sealed, vacuum is made. With
this printing technique of tridimensional articles, using
the above described composite, printed manufactured
articles are obtained having a very good chromatic yield
and definition of the transferred drawing.

[0010] Another technique to print tridimensional arti-
cles with drawings having sublimable colours is the so
called "bag" technique. Said technique is industrially
cheaper than the "membrane" technique, since the print-
ing preparation steps are simpler and the whole cycle is
carried out in shorter times. The external pocket, which
constitutes the bag, is formed in this case by the same
composite film. During the printing step the vacuum is
kept by connecting the pocket to a vacuum pump.
[0011] The Applicant has found that the transfer print-
ing by the bag technique on tridimensional articles and
non, carried out by the composite of the above European
patent application, has a lower quality in comparison with
the printing obtained in the same conditions by the mem-
brane technique. See the Examples.

[0012] The need was therefore felt to have available a
transfer printing process by colour sublimation on tridi-
mensional articles and flat surfaces, carried outby means
of the bag technology as above defined, such to allow to
obtain a manufactured article having the following prop-
erty combination:

- defectfree (bubbles, blurrings in the printed drawing,
etc.),

- very good imagine definition and chromatic yield
comparable with that obtainable by the membrane
transfer printing technique by using the composite
of the above European patent application,

- easy transfer with high definition of complex draw-
ings, such for example the drawing of the pinewood
grain.

[0013] The Applicant has surprisingly and unexpect-
edly found a process wherein the bag transfer printing
technology is used which solves said technical problem.
[0014] An object of the present invention is a transfer
printing process by colour sublimation by means of the
bag technology, comprising the following steps:

a) coating of the article surface to be printed with a
composite comprising:

- a polymer film or sheet, which forms the com-
posite basis and is capable to resist without de-
composing and without being deformed at the
temperatures used in the colour transfer phase
by sublimation, said polymer film or sheet having
a thickness ranging from 6 to 100 micron and
having one or both the surfaces mated, therefore
rough and opaque, characterized by a gloss <
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60%, determined by the DIN 67530 method with
measurement angle of 85°;

- analuminum layer, having a thickness from 5 to
400 A, preferably from 10 to 200 A preferably
having an optical density in the range 0.05-3.0,
preferably 0.1-0.5, measured by TD 932 - Mac-
beth densitometer, the aluminum layer being de-
posited on a mated surface of the polymer com-
pound film;

- adrawing, with the respective colours, printed
on the aluminum layer and put into contact with
the surface of the article to be printed;

b) longitudinal closing of the case formed by the com-
posite and vacuum application or pressure reduction
between the composite film and the article to be print-
ed, using a residual pressure from 0.05 bar (5X103
Pa)to 0.2 bar (2X105Pa), preferably 0.1 bar (104 Pa);
c) heating at temperatures from 170°C to 240°C,
preferably from 190°C to 210°C, keeping the residual
pressure within the previous limits, for a time from 1
minute to 5 minutes;

d) cooling and recovery of the printed article.

[0015] The longitudinal closing of the case formed by
the composite can be carried out for example by adhesive
tape, or by ultrasound welding, using known techniques.
[0016] The vacuum is applied to the two ends of the
case formed by the composite by a pump.

[0017] Optionally, the composite can be treated by
conventional techniques so thatit results electrostatically
charged when used in the process according to the
present invention. In this way the adhesion of the com-
posite to the article is easier and therefore the bag for-
mation and the vacuum application is simpler.

[0018] To carry out the printing process, for example
an oven suitable to this purpose or any other equivalent
equipment can be used.

[0019] The thickness of the polymer compound film is
preferably from 10 to 25 micron and the optical density
of the aluminum film, determined as above, is preferably
from 0.1 to 0.5.

[0020] Preferably the gloss of the rough surface of the
polymer film forming the basis composite film, is > 10%,
measured by the above method, but with contact angle
of 60°, stillmore preferably it ranges from 15%, measured
with angle of 60° to 55°s, measured with angle of 85°,
extremes included.

[0021] The polymer forming the film or sheet is select-
ed from polyesters, fluorinated resins, polyamides, poly-
imides, polyethers and polyurethane resins.

[0022] Preferably a polymer film of polyester, in par-
ticularl polyethylene terephthalate, polybutylene tereph-
thalate, glycol terephthalate is used.

[0023] Also polymer films stretched in one or both the
directions, longitudinal and/or transversal, can be used.
[0024] The results obtained with the composite of the
present invention are surprising since tests carried out
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by the Applicant have shown that by using only the basis
polymer film, with the mated surface, the transferred im-
agine definition and the chromatic yield are not satisfac-
tory.

[0025] Furthermore the use of the composite of the
present invention allows a significant time reduction of
the transfer printing process, contemporaneously using
lower temperatures and lower times with respect to non
metallized mated films.

[0026] The preparation process of the composite film
used in the process of the present invention takes place
in two steps.

[0027] In the first step the mated polymer film is pre-
pared.

[0028] This step can be carried out according to known

methods, for example by extrusion of the polymer con-
taining inorganic fillers, or by chemically or mechanically
treating, for example by embossing or by applying aresin
layer on one or both the film surfaces, or by the "crown"
treatment using well known methods to the skilled man
in this field.

[0029] Mated polymer films are easily available both
by the plastic compound manufacturers and on the mar-
ket.

[0030] The mated films are indeed largely used for the
flexible packages.

[0031] The metallization of the mated surface of the
polymer film is carried out by deposition of an aluminum
layer under high vacuum conditions, using the usual tech-
niques well known to the skilled man in this field.
[0032] The film is printed with the drawing to be trans-
ferred on the side coated with aluminum, by using offset,
flexo, rotogravure, serigraphy printing machines, prefer-
ably a rotogravure printing machine is used.

[0033] The used inks are those usually available on
the market and that can be emulsifiable or disperseable
in water or in solvent and must preferably be of the type
having high resistance to light.

[0034] Withthe composite film according tothe present
invention both flat surfaces and tridimensional articles,
even with irregular surfaces, can be printed.

[0035] As said, the colour transfer on the final support
according to the process of the present invention is car-
ried out by the colour sublimation technique at tempera-
tures preferably from 190°C to 210°C.

[0036] The contact time is generally from 1 minute to
5 minutes, and varies depending on the article mass and
on the thermal exchange process conditions during the
transfer step.

[0037] The transferred colour amount is of the order
of 90% or higher.

[0038] Assaid, in the printing of tridimensional articles
orflat surfaces, the imagine definition results comparable
with that obtained by using the metallized composite of
the prior art in the membrane transfer printing technique
under vacuum.

[0039] Generally the invention films can be used for
the transfer printing by applying them to any article to be
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printed formed by a compound resistant to the tempera-
tures used in the printing process by sublimation and
having surfaces capable to absorb the sublimable col-
ours which are transferred from the metallized composite
surface.

[0040] According to a preferred embodiment of the
present invention process the surfaces of the support to
be printed are previously coated, for example by electro-
static painting, with a layer of polymer compound, for
example polyester or polyurethane thermosetting pow-
ders, formulated so to favour the sublimable ink maxi-
mum penenetration.

[0041] The composite films of the present invention
can be used for the transfer printing technique for the
application to supports formed by different materials, for
example metals (aluminum, iron, zinc, steel, cast iron),
or glass, ceramic, or polymer compound manufactured
articles.

[0042] The materials can have the form of both flat
surfaces and tridimensional articles.

[0043] Ithas beenfound by the Applicant that by using
the invention composite at the temperatures used in the
transfer printing process, the drawing does not result de-
formed when it is printed on the manufactured article.
This represents a remarkable advantage since the arti-
cles to be discarded for said printing defect are practically
absent.

[0044] The process according to the present invention
is much more unexpected if one considers that the use
of the only mated film in the transfer printing by colour
sublimation does not allow to obtain a very good imagine
definition. See the comparative Examples.

[0045] Another object of the present invention is the
composite used in the printing process which has been
described above.

[0046] The following Examples have the purpose to
illustrate the invention and are not to be intended as lim-
itative of the scope of the same.

EXAMPLE 1 (comparative)

[0047] Use of the composite according to the Europe-
an patent application EP 921,014 in the transfer printing
by means of the bag technology

[0048] An unmated polyethyelenterephthalate film
(gloss = 100%) having a thickness of 23 micron metal-
lized on one side with aluminum having a thickness of
125 Amstrong, corresponding to an optical density de-
termined by densitometry of 2.1 (metallized film A) is
printed with a colour drawing reproducing the pinewood
grain.

[0049] The receiving supportis an aluminum profile for
door and windows, having sizes of about 7 meters x 10
cm x 5 cm, pretreated by electrostatic painting with pol-
yester thermosetting powdered paint having a thickness
of 75 micron.

[0050] The composite film is wrapped around the pro-
file, so that folds do not form, and hermetically sealed on
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the longest side. By a pump a vacuum of 0.1 bar (104
Pa) is made, taking care that folds or bubbles between
the composite and the article do not form. The transfer
printing is effected by transferring the wrapping wrapped
onthe aluminum profile in an oven at 205°C for 4 minutes,
keeping the vacuum at the above indicated value by
means of the pump.

[0051] Attheenditis cooled, the atmospheric pressure
is restored and the composite film is taken away from the
article.

[0052] The drawing printed on the aluminum bar (Fig.
1) shows printing defects attributable to air bubbles or
non evacuated vapors, which have prevented the film
from contacting the paint layer on the profile. Besides,
some particulars of the printed grains result blurred.
Therefore the reproduction of the printed drawing is not
good. Itis observed that on the used composite only trac-
es of the sublimable inks remain. Therefore the colour
transfer on the aluminum bar has been substantially
quantitative.

EXAMPLE 2

[0053] Transfer printing by the bag technology using
a composite wherein the basis polymer film surface is
mated and has a gloss of 45%

[0054] Example 1isrepeated butby using a composite
film in which one of the basis film surfaces is mated and
then it has been metallized with aluminum.

[0055] The mated surface has a gloss of 45% deter-
mined by the DIN 67530 method, by using a measure-
ment angle of 85°.

[0056] The drawing printed on the aluminum bar (Fig.
2) does not show defects (no air bubbles or blurrings)
and it is of a very good quality. It is observed that on the
used composite only traces of the sublimable inks re-
main. Therefore the colour transfer on the aluminum bar
has been substantially quantitative.

[0057] If Figures 1 and 2 are compared, one clearly
sees that the drawing reproduction in the case of Figure
2 is evidently higher than that obtained in Figure 1.

EXAMPLE 3 (comparative)

[0058] Printing with the bag technology using only the
mated basis film.

[0059] Example 2 is repeated but by using only the
mated basis polymer film (not metallized with the alumi-
num layer) on which the same colour drawing is printed.
[0060] The drawing printed on the aluminum profile
(Figure 3) in this case shows a lower definition than that
obtained in Example 2. At the visual observation it is no-
ticed that the lines reproducing the grains are discontin-
uous, mostly formed by a sequence of points: the drawing
shows the printing defect known as "uncompactness"
and it is not of an acceptable quality.

[0061] It is noticed that on the polymer film recovered
at the end of the process an evident amount of inks re-
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mains, such that the original drawing is easily recogniz-
able. Therefore by using only the mated polymer film in
the transfer printing process with the above mentioned
technique, the colours are only partially transferred to the
support.

EXAMPLE 4

[0062] Transferprinting by the bag technology by using
a composite in which the basis polymer film surface is
mated with a gloss of 20%.

[0063] One proceeds as in Example 1 but by using a
composite film wherein one of the basic film surfaces is
mated and has then been metallized with aluminum.
[0064] The mated surface has a 20% gloss, deter-
mined by the DIN 67530 method, by using a measure-
ment angle of 60°.

[0065] The drawing printed on the aluminum bar (Fig.
4) does not show defects.

[0066] The definition of the printed drawing results
slightly lower than that obtained in Example 2.

[0067] On the whole the obtained print results of good
quality and it is therefore acceptable.

Claims

1. A composite for use in transfer printing process by
colour sublimation by the sachet technology, com-
prising:

- afilm or a sheet of polymeric material, said film
or sheet of polymeric material having a thickness
ranging from 6 to 100 um and having one or
both surfaces matted, characterized by a gloss
< 60%, determined by the DIN 67530 method at
an angle of 85°;

- an aluminum layer, having a thickness from
0,5 to 40 nm, preferably from 1 to 20 nm, having
an optical density in the range 0.05 and 3.0, pref-
erably 0.1 and 0.5, the aluminum layer being
deposited on a mated or rough surface of the
polymeric film;

- a drawing, with the respective colours, printed
on the aluminum layer which is put into contact
with the surface of the object to be printed.

2. A composite according to claim 1 wherein the thick-
ness of the film of polymeric material film ranges from
10 to 25 um and the optical density of the aluminum
film ranges from 0.1 to 0.5.

3. A composite according to claims 1-2 wherein the
gloss of the mated of the polymeric film which forms
the basic composite is > 10%, measured by contact
angle of 60°, preferably it ranges from 15%, meas-
ured with angle of 60° to 55%, measured with angle
of 85°, extremes included.
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4.

A composite according to claims 1-3 wherein the ma-
terial of the polymeric film is selected from the fol-
lowing: polyesters, fluorinated resins, polyamides,
polyimides, polyethers and polyurethane resins.

A composite according to claim 4 wherein the mate-
rial of the polymeric film is selected from polyester,
preferably polyethylene terephthalate, polybutylene
terephthalate, glycol terephthalate.

A composite according to claims 4-5 wherein the pol-
ymeric film is stretched in one or both the directions,
longitudinal and/or transversal.

An object to be printed coated with the composite of
claims 1-6.
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