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[57] ABSTRACT

A process for the production of extmided profiles and shaped
sheets, vurously decorated, especially from sluminium
allow to be used in the building field, for domestic appliances
and the like, comprising the steps of preliminary preparation
of the surfaces of the article (1), the application of prelimi-
nary painting cycles or other surface treatments, the wrap-
ping of the article wilh a wrunsfer sapport (2) carrying the
decorations wished, the covering of the part so wrapped
within & membrane () of rubber or the like and the creation
of vacuum through holes (6) berween the membrane and the
piece covered by the same, on prior interposilion of muwans
{3) suitable to ensure the flow and the exhaust of te air so
as Lo cause (he adhesion of the support to the shape of the
article, as well as the possible imlerposition of yielding
meanz (4), suitahle to equalize the pressure exercifed hy the
membrane and lasily the heating for the wansfer of the
patlern and the polymerization of the colors.

4 Claims, 2 Drawing Shecls
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1
PFROCESS FOR MAKING DECORATED,
EXTRUDED, PROFILED ELEMENTS

T}FSCREFT[UN

Thiz invention relates to a process and the relevant
upparalus for the realization of articles or parts from metal,
painted and/or variously decoraled, particularly from alu-
minfum alloy, comprising extruded or drawn semifinished
products. also of large size, or bent or shuped sheets, cven of
large size, in particular to be used in building and in the field
of the production of domestic appliances, such as
refriperators, washing machines and the like.

More particularly, said process allows to obtain surface
finishings which reproduce accurately the aspect of various
muatenials, such as the rraing of wood and veins of markle or
olher pullems, a5 well as to transfer on the part and/or the
surface of the extruded or drawn profiles or the shaped
sheets any ornuuentyl pallern, cven a complicared one,
without deformations or defects of the same patlemn.

This invention also, relates fo an apparatus which allows
to realize suid decorated articles.

As 15 known, the processcs of the known art for the
realization of the decoration on metals involves realization
difficulties and complexities due to the [ucl thal they require
more or less automatized installations which eperate on the
flat surface of strips or sheets,

Besides, other processes and apparatuses are known for
the realization of one-colour painting of metal articles, for
inslance parls or profiles from aluminium alloy, which
consist, [or inslance, in clectro-colouring processes, very
complicated and expensive. or processes based on the tech-
nique of the ransfer of a multi-colour puttern from a support
carrying the pattern 1o a flat surface, [rom metal or fabric or
other materials, by a contemporanecus aclion of prossure
and emperature, cartied out sometimes continuously by
means of heared calenders.

Processes and associaled apparaluses are also known
which allow the realization of nlti-colow and complivuted
decorations on articles of various type and having also a
surface other than fiat by the technique of the wansfer of a
pattern from a flexible support o the whole surface of the
arlicle by ink sublimation., As is kmown, such technigue
vonsists in wrapping the article with a support comprising
the sublimable decorgtion, wseally [rom paper. in introduc-
ing the article wrapped in the paper supporl inlo & container
made up by two elastically deformable membranes Oxed (o
two substantially rectangular frames hinged 10 one another,
in making the vacuum in said container so that the flexible
membranes adhere to the article, crushing the support
against the surface of the articles. The pressure and the heat
mav be obtaincd also in an oil bath oven, Tn this case, the
article o be decorated, suitably wrapped by the decoration
wansfer support. is introduced in the vil bath oven, protected
by an envelope or bag [rom elastically deformable, high
ternperature resistant material

Processes of this type and the associared apparatuses,
such as [or instance the one descmbed in FIL 2200332]
(VILLEROY), EP 344603 (CLAVEAU), EP 451067
(CLAVTIALT) and EP 606189 (CLAVEALD), allow however
oo realize multi-colour or anvhow complicated decorations
only on small siee arlivles, such ws for instance cans,
canisters, china articles and the like, bul nol on lurge size
articles, such as extruded profiles of a length up to 20 meters,
hent or shaped sheets and the like.

Therefore, ohject of this invention is 1o provide a process
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closed section profiles from aluminium alloy or oiher
metals, of large size. for instance extruded pieces having a
length up to about 20 meters and nigid bent and shaped
sheets, 50 decoraled as to carefully reproduce the assthetic
effect of the various marerials, such as wood, marble or the
like, or anyhow shewing throughoul the surface or part of
the same any oramental pattern (Aoral, geometrical or other
ones), however complicared and elaborated.

A further object of this iInvenbon 15 to provide exiruded
profiles [or building, shaped sheels [or domestic appliances,
ele, variouwsly decorated on the swrlaces which remain on
sight, even with complicated patterns, substantially free
from defects, disuniformities of the pattern and the like,

Another object of the invention is to provide a process
comprising particularly simple and highly reliable working
steps, a5 well 4 the associated apparatus, such as 0 lead o
finiched articles suitahle o he widely used in many and
different sectors, particularly in building and in the field of
furniture, in the field of domestic appliances and the like.

These and still other objects, which will appear move
clearly from the following description, we reached by a
process for the realieation of large size articles such as
extmuded or drawn semifinished products, bent and shaped
shears and the ke, having also indentations, recesses and
grooves, painted andior variously decorated, particularly
from aluminium alloy, utilizing the technique of the wansfer
of one-colour or mult-colour patterns or gures, reproduced
om a paper ansfer support or the like, by o combined action
of pressure and lemperature, which process comprises,
according to this invention, the following steps:
submitting the raw article to be decorated, comsisting of

profiles of a length up to 20 meters or of hent or shapad

shears, 10 usual operations of surface prepararion, such as
cleaning, degreasing, chemical and/or electrolytic
conversion, then

submitting it to ome or more preliminary painting cvcles,
realizable with Nuid or powder paints, camying out a first
operation with paints of a prefixed colour and such az
congHme a primer coat, and a possible subsequent opera-
tion with ransparent paints to avoid phenomens of dif-
fusion with the colours of the ransfer support, o, in the
case of uluminium and its wllovs, submitting it to
anodization, either colowless or coloured, then

after the hardening of said paints by polymerization under
said painting cycles or at the end of said anndizaton,
carrying our the wrapping of the article or the covering of
the surfaces of the article to he decorated, with said
transfer support, and then

covering the article already wrapped in said supporl with a
sheath or membrane from elustically vielding imperme-
able malerial, such as rubber or the like, flat or so shaped
a5 to substantially adjust to the shape of the article, then

creating the vacuwm between said article wrapped in said
support and said membrane, so as to cause the ransfer
support to uniformely adhere m the form of the article,
and lastly

submitting the so mreated article to a heating action vaciable

up lo aboul 2807 C., fur a tme ronging from about 30

seconds to 30 mimstes, to perform the transfer of the

colours from the ransfer support o the article and their
hardening by polyterization.

More purticularly, secording to this invention, herween
said article wrapped in said suppor and in said sheath or
membrane from elastcally vielding impermeable muterial, a
means i3 imterposed from flexible, air-permenble material,
such as large weft fabric, gauze or the like, suitable lo creale
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the impermeahle sheath or membrane, allowing in this way
the complele and uniform exhaust of air during the stage of
vacuum creation, avoiding disuniformities in the adhesion of
the sheath to the article, the formation of air bubhles and the
like. !

In fact, it has been noticed that the interposition of the
means from flexible, air permeable material according Lo
this invention allows to realize articles provided with vari-
ous and complicaled decorations, substantially free from
deformations of the partern, presence of non decoraled zones
ot zomes with poorly engraved decorations. also when the
article is of large size, such as for instance an extruded
profile of a length up w 20 meters, a shaped and bent sheet,
such as the door of a refrigerator, etc.

Always according to this mvenlion, between said article
wrapped in sald support and said elastically wielding
membrane, a means is interposed from flexible permanantly
yielding material, such as crepe paper or the like, suirahle w
unify and equalize the pressure exercized by said membrane
on the surtaces of the arlicle under the action of the vacuum,
In fact, it has been noticed that the interposidon of suwid
permanently yielding means, such as crepe paper or the Like,
allows 1o realize subsmantally withewt delormations, twists,
fadings or the like, any pattern and decoration, however
complicated andf/or with nuances, contrasts, e1c,, even on the
must difficult points of the surface of the amicle, such as
those in correspomdence of the edges. Besides, always
according to this invention, to ensure the adhesion of the
inked support o the article o be decorated andfor to prevent
detormations of the open profile articles, counter-mouldings
or puds e applied within said indentarions or recesses,
between said wansfer support and sald membrane before
creating the vacimm, if ome wishes o decorale also the
internal surface of said indentations, or directly in touch with
the surface of said recesses, if one does not wish o decorate
the internal suface of said recesses, ag for instance in the
case of the internal surface of a bent sheet to be used fur o
refrigerator door, in which case, as is obvious, it is useless
1o decorate the internal face of the sheet, as the latter will be
entirely coversd by insulanng material and the counler-doo,
In the above case, the counter-moulding is ulilized for the
purpusé of countering the srresses ensuing from the creation
of vacuum, preventing in this way deformations in the parts
to he decorated. The counter-moulding or pad may be
realized from any migid or semi-rigid material thar can
withstant the working temperarures, Marerials such as sili-
cone rubber, wood, aluminium, steel, erc., can he advanta-
geously utilized. More particularly, said final heating action
is carried out by means of several infrared lamps or said
heating is carried out within 8 tunnel-oven or the like with
hot air circulation oblained by any enerzy source, Besides,
said final heating lemperature is preferahly maneained for a
time comprised between 30 seconds and 30 minutes.

The process subject matter of the invention utilizes for the
application on profilas inks suitable also [or outdoor expo-
sure,

Atter the suitable and known operations of prépararion of
the surfaces 1o be decorated, ome or more preliminary
painting cvcles are performed, which are obtainable with
either fluid or powder paints, with the aim of obtaimny a coal
of primer and a pnssible transparent layer to prevent phe-
nomena of diffusion with the colours of transfer [rom the
support, Besides, for the practical relization of the process
according to this invention, various apparafuses can be used
which allow o decorate open or closed section profiles of
lengths up to about 20 meters, as well as bent and shaped
sheets whose size is fit for constituling parts of furninire,
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An apparams for the realization of profiles and variously
decorated shaped sheel according to this invention com-
prises:

g beneh of o length up to 20 m, on which the article rests
which has to be decorated, suitably preweated (cleaned,
degrensed and already rreated with one or more prelimi-
nary paint coats or submined to anodizution, either cou-
lourless or coloured), and on which suid article is prepared
by wrapping it with the transfer suppodt, the permeable
means and possibly the permanently yielding means;

a table of a length equal to the length of said bench, provided
with a plurality of through-holes, on which said wrapped
article is transferred and positioned;

a cOVerng means comprising at least a sheath or membrans
from clustivally yielding impermeable malerial 1o be
pusilioned on said wrapped article resting on said tahle;

a device to create the vecuum berween said membrane and
suid drilled twble through said holes, su Lhat said mem-
brame adheres and exerts a pressurc on said wrapped
article;

heaters located shove said drilled table, associated to ven-
tilation and air circulation means, positioned in & special
hood.

More partculurly, said hearers may advautageously
cormprise, for instance, a hartery of infrured lamps in a room
with ventilatad air.

Besides, said drilled table may be horizontally translable
andfor said hood liftable su as 1o make easier the access to
the zone concemed by the drilled table in case of particularly
debivate workings.

The elastically vielding membrane is substantially formed
by a hlanket from rubber or other elastic and heat-resistant
material, which is laid on the wrapped article to be decorated
and which adheres to the same thanks to the vacuum created
through the holes. The membrane may be entirely free, or,
for the sake of convenience, it may be fixed to the table
along one of its sides, or along an edge of the hood, etc.

According to a variant of this invention. said covering
means may he formed by a hurizontally translable base,
comprising a first rigid frame tw which an elastic or semi-
rigid table is fixed. om which Lable the wrapped article rests,
and an upper elastically yielding cnvelope fixed m a sevond
frame, liftahle or hook-like openable above said base, e
vacuum creation being obtained between said buse and said
upper envelope through throngh-holes cblwined in said first
or said second frame and connected Lo said device for the
creation of vacuum.

Said covering means may be constituted by 2 tubular
flexible bag of a length skightly longer than the length of the
article to be decuraled, within which there is wrapped the
article covered with the support to be decorated, the vacuum
being obtained from the end of said tubular bag by means of
the vacimim creation device.

Further characteristics and advantages of this invention
will he better stressed by the following detailed description,
made with reference to the amached drawings, which have
only an indicative and non lmitative purpose, wherein:

FIGS. 1 and 2 show schemarically the section of an article
wrapped in the various preparation means and covered by
the elastically yielding membrane, ready 1o he submilted to
the heating action;

FIG. 3. shows schematically the section of another tvpe of
covered article resting on the translable base, according to
the varant of this invention and ready Lo be submirted to
heating

FIG. 4 shows schematically the secden of an apparams

e men sl Aarmnaan Sneesss accnedine (0 the
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invention on various articles, such as exmuded rods or
profiles or shaped sheets of different sizes and of a length up
to 2{) meters:

FIG. 5, alwavs schematically and in sectiom, shows a
variant of the apparatus of FIG, 4.

With reference 1o FIG., 1, article 1. constituted by a
“C-shaped eatruded profile fmom alumiwm alloy, to be
generically utilized in the building field. is wrapped in the
transfer support 2, in the large weft cloth 3 suitable to crente
the channels for the flow and exhaust of air, and in the
permuanently vielding means 4, formed by crepe paper.
particularly suitable, as said, when one wishes to decorare
adjmining edge surfaces, as are in this case surface 1a, 1 and
1.

The article iz then covered with the elastically vielding
membrane 5 which adberes perfecily o all the parts of the
articles which are to be decorated, thunks to the vacuum
created between membrane 5 and table 7 through holes 6
obtained in table 7 and connected to the device for the
creation of vacuum & A counter-moulding % may be insered
in the recess of the hollow profile, wherein the vacium
creation may cause deformations in the piece to be
decorated, acling in s cese uy o relnforcement.

FIG. 2 shows the “C"-shaped profile 1, provided with
conmter-moulding 9 applied in the recess of the same profils,
when one wishes to decorate also its internal faces; in this
case, the counter-moulding 9 acts as a pad hesides as a
reinforcement.

FIG. 3 shows a varant of the invention: the cvlindrical
extruded profile 10, wrapped in the transfer support 11 and
in the lurge well cloth 12 i3 pluced on the clastic lable L3
fixed to the first hollow frame 16; the upper envelops 14,
fixed to the hollow frame 15 covers the profile wrapped in
the support and the cloth and adheres to the same support
thanks to the vacuum created through holes 17, which,
through recess 17a of the frame and holes 1764, are con-
nected with the deviee for the creation of vacuum 8, through
channels 18, In this way, tanks W recess 17 provided in the
frame. a perfect uniformity is obtained in the creation of
vacuum, which also comtributes to prevent defects in the
mansfer of the decoration. when the article is complicated or
lomg. Tn the example of FIG. 3, the interposition of crepe
paper, i.e. of a permanentlv vielding means, is not necessary,
us the surface of the profile has no edges.

FIG. 4 shows un sppalus suitable W realize the devo-
rated wticle according to e mvention, Such apparatus
comprizes bench 19 on which article 1 is wrapped in he
transler supporl, the cloth, ele.. the latter being nol repre-
semted, From bench 19, the wrapped article is transferred ro

table 7 and coverad with the membrane or sheath 5. Then, :

through device B, formed by a pump or the like, and through
holes &, the vacunm is created, so that membrane 5 adheres
to the wrapped article for its whole length. The heat neces-
sury for the transfer of the decoration from the support to the
arlicle 18 supplicd by heaters 20 located above the table, in
hood 21, Thers are also provided means 22, formed by fans
or the like, which ensure the circulation of air for the whole
Iength of the hood and uniformly along the whole anicle.
For more use easiness, hood 21 may be liftable and also the
table on which the artcle rests may be honzontally rns-
latode.

The apparatus shown in FIG. 5 comprises a semi-rigid
haze 13 anchored o frama 16, tranglable in the positon 13,
of a length prearer than the length of the profile or the sheet,
and with an upper envelope 14 fixed to a hollow frame 15,
liftahle or hook-like openabie, made from a flaxible marerial
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the pieces on prior creation of the vacuum with the special
device 8. This part of the apparatus slides on rails and is
placed inside hot-air aven 21, to carry out the ransfer of the
colours from the support to the article, FIG. 5 indicates the
position for the preparation of the pieces and 13a shows the
working position within the appuratus.
Fans 22 provide to the ventilation and air circulation. Sad
flexihle membrane may be constituled by  flexible mbular
bug of a length slightly greater than the length of the article
r be decorared, within which there is enclozed the wticle
wrapped in the transfer support, the vacuum being crearad
from the end of said tubular bag by means of device 8,
through channel 1H.
In practice, it has been noticed that the ahove described
process allows to perfectly transter the decorations obtained
on the support to all the zones, even 1o the non flar ones, of
the profile, which allows to perlectly decorate also profiles
having a complicated section and profiles of any size.
Whal 15 clumed is:
1. A process for producing a large size meral article (1}
including exrmded profiles of aluminum alloy of a length up
to 20 maters or bent and shaped sheets even provided with
indentations, recesses, grooves, which are painted or vari-
ouslyadecurated by the wansler of decorations reproduced on
a wansfer support (23 by means of the combined action of
pressure and remperamre, said meral article having been
preliminarily submitted to operations of surface prepaation
selectad from the group consisting of clesning, degreasing,
chemical conversion and electolytic conversion, comprising
the steps of:
submmitting said article (1) to a first painting cycle or to
first and to second painting cvcles, using a pant
selected from the group consisting of fluid paint and
powder paint, carrying our said first cycle with a puint
of a prefixed color to constitute a coating of primer. and
said subsequent second cyvcle with a ransparent paint b
avoid phenomena of diffusion with the colors of the
transfer support; and in the case of aluminum alloys,
submitting said article to anodization, either colurless
or colored and not to painting cvcles;
after hardening of said paints by polymerization during
said painting cyeles or at the end of said anadization,
wrapping the article or covering surfaces of the article
to be decorated with said wansfer support (2);

covering the article wrapped in suid suppot (2) with a
membrane (5) of claslically vielding impermeable
mialerial which i so shaped as to substantially adjust to
e shape of said article;

interposing berween said membrane (5) and the article
wrapped in said support a meuns of air-permeable
flexible non-viclding nol elastically deformable
material, suilable o create thin channels berween the
article wrapped in the support and said membrane;

applying counter-moulding ot pads (9) within said inden-
tatons and recesses, herween said transfer suppout (2)
and said membrane (5) prior to the vacuum creation, 5o
as to decorate also an internal surface of said recesses:
or applying suid pads (9 directly in touch with the
surface of said recesses, 0 as not to decorate the
internal surface of said recesses;

causing the complete and uniform exhoust of air in a

vacuum creation stage, avoiding disuniformities in Lhe
adhesion of the membrane to the wrapped article, and
avolding the formation of air bubbles;

creating the vacuumn under said membrane (5), 50 as W

cause the transfer supporl o uniformly adhere w the
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submitting the whole to a variable heating action up to
about 280° C., for a time ranging from 30 seconds to 30
minutes. to wansfer the colors from the wansfer suppont
to the arricle and to harden the calors by palymeriza-
2. A process for producing a large size metal article (1)
including extruded profiles of aluminwm alloy of alength up
to 20 meters or benr and shaped sheets even provided with
indentations, recesses, grooves, which are painted or vari-
vusly decorated by the transfer of decorations reproduced on
a wansfer support (2) by means of the combined action of
pressure and lemperature, said metal article having been
preliminarily submimed to operations of surface preparation
selected from the group consisting of cleaning, degrepsing,
chemical conversion and electolytic conversion, comprizing
the steps of;
submitting said article (1) 1o a first painting cycle or m
first and to second paintng cvcles, using a paint
selected from the group consisting of a fluid paint and
powder paint, camving our said Arst cyvele with a puint
of a prefixed color wo constitute a coating of primer, and
said subseguent sevond eyele with & lrunsparent paint
avoid phenomena of diffusion with the colors of the
transfer suppon: and in the case of aluminum alloys,
submitting soid article to anodization, either colorless
or eolored and not to painting cycles;
alter hardening of said paints by polymerization during
sald painting cvcles or at the end of said anodization,
wrapping the article or covering surfaces of the article
o he decorated with said transter support (2);

covering the article wrapped in said support (2) with a -

membrane (3) of elastically yielding impermeable
material which is 5o shaped as to substantially adjust ro
the share of suid article;

interposing herween said memhbrane and the article
wrapped in said support a means of flexible perma-
nently yielding material comprising crepe paper, suit-
ahle to unify and ecqualize pressure cxermcised by saul
membrane (5) on the surfaces of the article under an
action of vacuum;

applying counler-moulding of pads (9) within said inden-
tarions and recesses. betwesn said manster support (23
and said membrane (5) prior to the vacuum creaticn, 50
a5 10 decorate also the internal surface of said recesses.
or applying faid pads (9 directly in touch with the
surfuce of said recesses, s0 a3 not to decorate the
internal surface of said recesses;

creating the vacuum under suid membrane (5], 50 a3 W
couse the wansfer support 1o uniformly adhere o the
shape of the article (1); and

submirting the whole o a variable hearng action up to -

aboul 230" C., for a time ranging from 30 seconds o 3
minues, w ransfer the colors from the ansfer support
o the article and to harden the colors by polymeriza-
tion.

3. A process for producing a larpe size meral arricle (1)
including extruded profiles of alumindm alloy of 4 length up
w 20 meters or bent and shaped sheets even provided with
indentarions, recesses, grooves, which are puinled or vari-
vusly decorated by the wansfer of decorations reproduced on
a transfer support (2) by means of the combined aclion or

-pressure and lemperature, said metal article having been
preliminarily submined to operations of surface preparation
selected from the group consisting of cleaning, degreasing,
chemical conversion and electolytic conversion, comprising
the steps of:

submitting said article (1) to a first painting cyele or W

first and to second painting cycles, using & punt

55
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powder paint, carrving out said firsr cvcle with a painl
of a prefixed color to constitute a coating of prnmer,
zand zaid subsequent second cycle with a wansparent
paint 1 aveid phenomena of diffusion with the colors
of the transfer support; and in the case of aluiminum
allovs, submitting said aricle 10 anodization, cither
calorless or colored and not to painting cycles:

after hardening of said painis by polymerication during
said painting cyeles or al the end of said anodization,
wrapping (he wticle or covering surfaces of the urlicle
to be decorared with said ransfer support (2

covering the article wrapped in said supporl (2 with a
membrane (5) of clustically yielding impermeable
material which is so shaped as o substantially adjust to
the shape of said article;

interposing between said membrane (5) and the armicle
wrupped in said support a means of air-permealble
flexible neon-vielding not elastically deformable
material, suitable o create thin channels herween the
article wrapped in the support and said membrane;

causing the complets and unitorm exhaust of air in a
vacuum creation stuge, avoiding disuniformities in the
adhesion of the membrane o the wrapped aticle, and
avniding the formation of air bubbles:

interposing berween sald membrune and the article
wrapped in said suppoct a further means of fexibl
permanently yielding material comprising creape paper;

apply counter-moulding or pads (%) within suid indenta-
tions and recesses, between said transfer support (2)
and said membrane (8) prior to the vavuwm creation, so
as o decorste also the internal surface of said recesses;
or applying said pads (9) direelly in touch with the
surface of said recesses, so as not to decorate Lhe
incernal surface of said recesses,

creating the vacuum under said membrane (8], 8o a5 o
cause the tansfer support 1o unitormly adbere to the
shape of the arricle (1); and

submitting the whole to a variable bealing action up to
about 2807 C., for a time ranging from 3 seconds to 30
minutes, to transfer the colors from the Lrunsfer support
1o the article and w harden the colors by polymeriza-
i,

4, An apparams for the decoration of a large size metal

article {1) comprising

a banch (19) on which an article (1) rests which iz to be
decorated, protrested and on which said article is pre-
pared by wrapping it with the transfer support,

a table (7) of a length equal to the length of said bench
(19), on which said wrapped article is mansferred and
pusitioned;

& covering mesns of elastically yielding impermeable
marerial;

a device (8) o create the vacuum,

heaters (20} locared above swd table (7) connected In
ventilation and air civeulation means (22), positioned in
a hood (21);

said table (7) it provided with a plurality of drilled
through holes (6) and that said covering impermeable
means is comprised by a membrane (5) (o be positionad
over zaid wrapped article resting entrely frecly on
drilled table (7

the vacuum being created berween said membrane ($) and
said table (7) through said holes (6), so that sad
membrane adheres and exerts a pressure ono said
wrapped article; and

suid drilled table (7) being horizontally wanslatable 1o and
from said heaters and said hood.
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