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(54) Process for printing blended fabrics

(57) Process for printing fabrics (1) comprising at
least a synthetic fiber and a natural fiber, made of a weft
(2) with one-fiber yarn, synthetic or natural, and of a
warp (3) or one-fiber yarn, synthetic or natural, said
process comprises the following steps: weaving said

weft (2) and said warp (3) so that the resulting fabric (1)
has a weave where synthetic fiber prevails, appearing
on a side (4); carrying out a thermosetting of said fabric
(1); carrying out a sublimation printing on said side (4)
where synthetic fiber prevails, after said thermosetting.
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Description

[0001] The present invention relates to a process for
printing fabrics comprising at least a synthetic fiber and
a natural fiber.
[0002] More particularly, the present invention relates
to a printing process carried out on mixed fabrics com-
prising both a synthetic fiber, in particular polyester, and
a natural fiber, in particular cotton.
[0003] The invention finds its main - though not exclu-
sive - application in the preparation of fabrics to be used
for making up clothes, such as for instance overalls for
personnel working in the field of industry, transport and
the like.
[0004] It is known about some printing techniques for
dyeing fabrics, such as for instance direct printing or
printing by application, discharge printing, reserve print-
ing, both physical and chemical.
[0005] When used on fabrics made of mixed fibers -
polyester and cotton for instance - these traditional print-
ing techniques create some problems, such as for in-
stance an imperfect resistance of colors to washings
carried out on the printed fabric and a lack of brightness.
[0006] Other printing techniques have then been in-
troduced into the market during the following years, and
among these sublimation printing has given particularly
satisfying results.
[0007] As is generally known, sublimation printing is
a printing process carried out by sublimation of colored
gas which is hot-imprinted on materials, in particular on
some types of synthetic material.
[0008] Techniques exploiting sublimation printing
have been largely used in the decoration of clothes or
fabrics. Essential requirements for such techniques are
the previous printing of the pattern, by conventional
printing techniques or by digitalizing the image (scanner,
camera, CD), on a support sheet impregnated with sub-
limation inks, and then the transfer of the pattern onto
the clothes or fabrics to be printed using heat and pres-
sure.
[0009] The decoration of fabrics and clothes, for in-
stance T-shirts, which are 100% polyester, carried out
using sublimation printing techniques, has been extraor-
dinarily successful. Sublimation inks, though weak and
quite faded when printed on the support sheet, result in
patterns with brilliant and light colors when transferred
with heat and pressure onto these 100% polyester fab-
rics or clothes.
[0010] However, when patterns with sublimation inks
were transferred onto 100% cotton fabrics or onto fab-
rics made of cotton- polyester combinations, the pat-
terns sublimated on the latter types of fabrics were dis-
torted and colors faded.
[0011] Various techniques have been suggested in
order to overcome the problems associated with the
decoration of fabrics containing cotton using sublima-
tion technique. Some techniques comprise a change in
the composition of the inks used, others the application

of particular diluents on the fabrics, others the use of
particular support sheet for the images to be then trans-
ferred onto the fabric. The methods known at the state
of the art further include pre-treatments or coatings of
the fabric or of a conventional transfer sheet by subli-
mation with various chemicals so as to allow the fabrics
containing cotton or other natural fibers to accept subli-
mating colored substances.
[0012] Unfortunately, it has been found that most of
the sublimation printing techniques previously disclosed
are unsatisfying since the colors of the transferred pat-
tern fade after a relatively short time.
[0013] For instance, printing involving the transfer of
sublimation colors onto fabrics made of mixed fibers
with a ratio cotton-polyester of 35:65, is wholly unsatis-
fying, with evident areas which are not covered by the
color. If the cotton content in the fabric is lower, with a
ratio of 20:80, the coloring of the fabric is still granulous.
Even though the ratio is changed to 10:90, so that only
a small portion of the fabric is made of cotton fibers, the
color resistance to repeated washings of the printed fab-
ric is not yet attained.
[0014] Therefore, all these methods suffer from vari-
ous disadvantages and in particular by a low-quality re-
production of colors and by an unacceptably low resist-
ance of colors to frequent washings.
[0015] The present invention aims at solving the
aforesaid problems, which are typical of the processes
known at the state of the art when applied to mixed fab-
rics, and therefore at providing a process for dyeing
mixed fabrics, natural fiber/synthetic fiber, which can be
easily applied, which does not require particular modifi-
cations to the tools used in sublimation printing, which
is cheap and reliable.
[0016] This is obtained by means of a process for
printing fabrics comprising at least a synthetic fiber and
a natural fiber, having the characteristics contained in
claim 1.
[0017] The dependent claims outline particularly ad-
vantageous embodiments of the process for printing
fabrics according to the invention.
[0018] Other characteristics and advantages of the in-
vention will be evident from reading the following de-
scription, provided by way of mere non-limiting example,
together with the figures shown in the attached table,
where:

- Figure 1 shows a perspective view of a detail of a
woven fabric with a four-harness satin weave, on
which a printing process according to the invention
can be carried out;

- Figure 2 shows a perspective view of a detail of a
woven fabric with a five-harness satin weave, on
which a printing process according to the invention
can be carried out.

[0019] With reference to the aforesaid figures, the nu-
meral 1 generally indicates a mixed fabric, synthetic fib-
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er/natural fiber, made of a weft with one-fiber yarn and
of a warp with one-fiber yarn, on which a printing proc-
ess according to the present invention can be carried
out.
[0020] The printing process according to the present
invention comprises the following steps:

- weaving weft 2 and warp 3 so that the resulting fab-
ric 1 has a weave where synthetic fiber prevails, ap-
pearing on a side 4 ;

- carrying out a thermosetting of said fabric 1;
- carrying out a sublimation printing on said side (4)

where synthetic fiber prevails, after said thermoset-
ting.

[0021] With the sole purpose to simplify the disclosure
of the present invention the following description will re-
fer in a non-limiting way to polyester and cotton, thus
intending to make reference to any synthetic and natural
fiber, respectively.
[0022] Moreover, yarn with one natural fiber refers to
any yarn without synthetic fibers, thus comprising also
a composition of natural fibers. The same applies to yarn
with one synthetic fiber.
[0023] In particular, synthetic fiber refers to an organic
resin containing one or more of the following materials:
epoxypolyester resins, polyester resins, polyamide res-
ins, polyurethane resins, acrylic resins, methacrylates,
etc.
[0024] In the embodiment shown in the figures the
fabric 1 to be printed has a cotton weft 2 and a polyester
warp 3. The warp 3 is made of 68 yarns by centimeter
of 100% polyester, with count 167, made of 48 glossy
or semi-opaque or opaque filaments, and there are 18
weft yarns by centimeter with count NE 10 of 100% cot-
ton.
[0025] As shown in Fig. 1, the fabric 1 has a four-har-
ness satin weave, of the type known as "Turkish". This
means that the warp 3 makes with respect to the weft 2
three turns above and one below, meaning by "above"
the side to be printed. Therefore, the cotton is mainly on
the reverse 5 of the fabric 1. As an alternative and as
shown in Fig. 2, the fabric 1 can be made using the tra-
ditional five-harness satin, i.e. four turns above and one
below.
[0026] Nevertheless, other weaves of the fabric can
be used, as already known to the person skilled in the
art, such as for instance twill or herringbone, canvas,
etc., though without changing the description referring
to the only weave shown.
[0027] It is further possible to modify counts, yarns by
centimeter and number of shots without changing the
results of the printing process according to the invention.
[0028] This step in which the fabric 1 is provided with
a weave mainly of polyester on the side 4 to be printed
is followed by a finishing operation, a sort of preliminary
thermosetting, aiming at improving the stability of the
fabric before sublimation printing.

[0029] This thermosetting step is carried out by wind-
ing the fabric 1 on calendering rollers heated at a tem-
perature of 150 to 220°C for 30 to 50 seconds, according
to the compositions of the fabric 1, thus allowing the fib-
ers to obtain a variation in weft 2 and warp 3 of 3-8%.
[0030] Such thermosetting step allows causing an ex-
cellent dimensional stability to the synthetic fibers,
which can thus receive and fix homogeneously the color
of the following printing process.
[0031] Once the thermosetting on the fabric 1 has
been carried out, the printing process according to the
present invention provides for a final step of sublimation
printing.
[0032] This final step of sublimating printing first com-
prises the printing, split up on different color levels, on
a film support, not shown, of the image to be then trans-
ferred onto the fabric 1.
[0033] The printing of the film support is carried out
with methods which are usual for the skilled person, i.e.
with such systems as for instance offset, rotogravure,
screen printing, digital plotter.
[0034] This film support for the transfer of sublimation
colors can be made of any sheet comprising for instance
paper, glass fiber cloth, plastic film, thin metal layer, or
woven or non-woven fabric.
[0035] The colors used are made of sublimation pig-
ments dispersed and mixed with vehiculating substanc-
es which can transfer the pigment into the fibers of the
fabric.
[0036] After obtaining the colored image on the film
support, the latter is then applied on the surface of the
fabric 1 to be printed so as to allow the sublimation pig-
ments to migrate into said fabric 1, on which the image
previously obtained on the film support will thus form.
[0037] This step of sublimation printing is carried out
by heating at a temperature ranging from 180 to 220°C
and by pressing the film support on the fabric 1 by
means of calenders for continuously printed fabrics, or
by means of presses for set fabrics, for about 40-60 sec-
onds.
[0038] The printing process described above is par-
ticularly suitable for mixed cotton-polyester fabrics with
a greater amount of polyester fiber with respect to cotton
fiber on the side to be printed. In particular, the printing
according to the present invention carried out on the fab-
ric 1 having a weave as shown in the figures, i.e. carried
out mainly on the warp 3 of 100% polyester, allows to
obtain a precise, clear and defined image.
[0039] It has thus been ascertained that the process
for printing fabrics according to the present invention
wholly solves the problems known at the state of the art,
with evident advantages with respect to prior art.
[0040] As a matter of fact, the process for printing fab-
rics according to the present invention allows to obtain
on the fabric with a weave, for instance the satin weave
as shown in the figures, where the synthetic fiber pre-
vails on the side to be printed, images whose colors
have a high resistance to frequent washings even at
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high temperatures and which are highly bright.
[0041] Furthermore, the transferred pattern does not
fade and its colors are resistant even after repeated
washings of the printed fabric.
[0042] An important feature is also the possibility to
carry out the described process on fabrics for overalls
which often carry the firm logo or other patterns and
which require continuous washings at high temperature.
[0043] More to the point, the present invention pro-
vides on the one hand for a high-quality printed fabric
and on the other hand a fabric where natural fiber, cotton
for instance, prevails on the reverse of the fabric, there-
fore in direct contact with the body of the person wearing
it, giving a high comfort similar to fabrics which are 100%
natural fiber.
[0044] The invention has been previously described
making reference to a preferred embodiment.
[0045] However, the invention is not limited to the only
embodiment previously described, but indeed compris-
es several embodiments, all falling within the spirit and
scope of the invention as claimed hereafter.

Claims

1. Process for printing fabrics (1) comprising at least
a synthetic fiber and a natural fiber, made of a weft
(2) with one-fiber yarn, synthetic or natural, and of
a warp (3) or one-fiber yarn, synthetic or natural,
characterized in that it comprises the following
steps:

- weaving said weft (2) and said warp (3) so that
the resulting fabric (1) has a weave where syn-
thetic fiber prevails, appearing on a side (4);

- carrying out a thermosetting of said fabric (1);
- carrying out a sublimation printing on said side

(4) where synthetic fiber prevails, after said
thermosetting.

2. Printing process according to claim 1, wherein said
sublimation printing is carried out at a temperature
of 180 to 220°C for 40-60 seconds.

3. Printing process according to claim 1 or 2, wherein
said thermosetting is carried out at a temperature
within a range of 150 to 220°C for 30-50 seconds.

4. Printing process according to any of the claims 1 to
3, wherein said synthetic fiber on the side (4) to be
printed is present on at least 2/3 of the whole sur-
face to be printed.

5. Printing process according to any of the claims 1 to
4, wherein said synthetic fiber comprises polyester
fiber.

6. Printing process according to any of the claims 1 to

4, wherein said natural fiber comprises cotton fiber.

7. Printing process according to any of the claims 4 to
6, wherein said weave is a four-harness satin.

8. Printing process according to any of the claims 4 to
6, wherein said weave is a five-harness satin.

9. Printed fabric (1) obtained with the process accord-
ing to one or more of the preceding claims.
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