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(57)  Stainless steel surface finishing process, com-
prising electrochemical coloration of the steel sheet or
plate carried out by wet buffing the surface using an elec-
trolytic solution and subsequent passage of electric cur-
rent through the same solution, forming spots, engrav-
ings and marks reproducing the surface unevenness
characteristic of metal laminates previously used in the
applications replaced by stainless steel nowadays, abra-

sion of the surface for further reproducing the opaque-
lead aspect of such disused metal laminates; stainless
steel surfaces obtained through such process, compris-
ing an antique effect surface reproducing the surface as-
pect of the metal laminates previously used in the appli-
cations replaced by stainless steel nowadays.
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Description

DETAILED DESCRIPTION

Field of the art

[0001] Stainless steel has the characteristic of being
protected by a surface layer of chromium oxide, gener-
ated from the chromium contained in steel and from the
oxygen of the atmosphere, hence not requiring any fur-
ther surface protection against corrosion. Should the sur-
face be damaged, the layer is immediately self generat-
ed, in the presence of oxygen.

[0002] The standard steelfinishingandthe mechanical
surface finishing of flat stainless steel, hot and cold lam-
inated, may vary in terms of roughness, reflectivity, col-
our, brightness, slipperiness and they constitute the base
for subsequent surface finishing operations, which mod-
ify the surfaces so as to meet specific requirements.
[0003] The surface finishing operations should obvi-
ously be carried out by selecting - right from the start -
the steel finishing closest to the final desired end result.
[0004] Fundamental stainless steel surface finishing
operations include a first type of finishing constituted by
the mechanical polishing and brushed finishing, which
imply the use of abrasive instruments and/or materials,
which engrave the steel surface up to a given depth.
[0005] Then there are decorated finishing operations,
obtained by pressing or laminating through rollers using
surface patterns, which can also efficiently stiffen the
plate allowing thinner coatings hence reducing costs and
weight.

[0006] Peening produces uniform, non-directional,
surfaces with low reflectivity, which offer a contract with
the extremely shiny surfaces. The materials used for per-
forming peening comprise stainless steel shots, ceramic
grains, aluminium oxides, each of which contribute to
widening the array of surface finishing solutions availa-
ble.

[0007] Electropolishing is an electrochemical process
used to improve the surface of the material by removing
"the peaks and depressions" of the unevenness of the
profile thereof, making it smoother and increasing reflec-
tivity thereof. The degree of smoothness and reflectivity
deriving from this process depend on the roughness of
the initial material.

[0008] In electrolytic coloration, the inert chromium ox-
ide layer on the stainless steel surface, which provides
the characteristic of resistance against corrosion of the
material, through a chemical process assumes a color-
ation which is then fixed through an electrolytic process
in a vat; depending on the time of submersion in the acid
solution, there forms a surface layer and, through the
physical phenomenon produced by the interference with
the light, i.e. the superimposition of the lightin arrival and
the reflected one, there occurs the generation of intense
colour effects.

[0009] In such known field of the art a process for sub-
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jecting the stainless steel surfaces to antique effect, with
the aim of making them similar to the surface aspect of
the metal laminates previously used in the applications
replaced by stainless steel nowadays, especially in the
furnishing industry, such pewter and zinc, is yet to be
provided.

Objects of the invention

[0010] The main object of the present invention, within
the framework outlined above, is to provide an innovative
and functional process for attaining stainless steel sur-
faces, especially in furnishing applications, reproducing
the surface aspect of disused metals previously used in
the industry.

[0011] Another object of the present invention is to at-
tain the previous object through a process that can be
implemented using few and small industrial equipment,
sufficient to attain the result with reference to the rela-
tively small amounts sufficient for the furnishing industry,
without requiring the large equipment used for the sur-
face finishing of steel in the large amounts required for
applications in the building industry and the like.

[0012] Another object of the invention is to attain the
previous objects through a method suitable to attain any
type of antique effect or other finishing solutions not avail-
able in the current array of "industrial products".

[0013] A further object of the present invention is to
attain the previous objects through a simple and efficient
process, safe in operation and relatively inexpensive con-
sidering the results practically obtained therewith.

Summary of the concept solution

[0014] These and other objects are attained through
the stainless steel surface finishing process according to
the present invention, comprising electrochemical color-
ation of the steel plate sheet carried out by wet buffing
the surface using an electrolytic solution and subsequent
passage of electric current through the same solution,
forming spots, engravings and marks reproducing the
surface unevenness characteristic of metal laminates
previously used in the applications replaced by stainless
steel nowadays, abrasion of the surface for further re-
producing the opaque-lead aspect of such disused metal
laminates; stainless steel surfaces obtained through
such process, comprising an antique-effect surface re-
producing the surface aspect of the metal laminates pre-
viously used in the applications replaced by stainless
steel nowadays.

Description of the embodiment

[0015] Further characteristics and advantages of the
process and the products implementing the process ac-
cording to the present invention will be more apparent
from the following detailed description of a preferred but
not exclusive embodiment thereof, solely provided by
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way of non-limiting example.

[0016] The steel plate used for making the sheets, pan-
els or variously-shaped structures to be subjected to the
surface treatment process according to the present in-
vention is preferably of the Aisi 304, Aisi 316, Aisi 430,
Aisi 470L type.

[0017] As animplementation of the process according
to the present invention sheets or structures thus made
variously shaped in a stainless steel plate are subjected
to electrochemical coloration, by wet buffing the surface
using an electrolytic solution and subsequent passage
of electric current through the same solution;

such procedure is carried out through passing the sheet
or plate lying on a conveyor, preferably a roller conveyor,
over an electrically polarised electrode, and beneath a
reverse polarity buffer roller, between which the electric
current which activates the coloration process is passed
and fixes the obtained aesthetic effect thereof;
transversely with respect to the direction of advancement
of the sheet, along the entire extension of the aforemen-
tioned buffer roller, the electrolytic solution is poured
through special nozzles distributed along a feeder;

the bufferrolleris constituted by a press, adapted to press
on a face of the sheet a thickness of any spongy absorb-
ent material suitable for the purpose, or suitable to be
soaked with the electrolytic solution and leave it under
compression, spreading it on the sheet when pressed
thereon;

such roller, or relative mechanical equivalent, may be
conceived in any manner;

preferably the thickness of absorbent material is not
wound around the roller, or relative equivalent, forming
a cylindrical shape or however closed on itself, so as to
repeatedly surround the sheet with the same surface,
on the contrary the absorbent material is preferably con-
stituted by a belt unwound upstream of the pinch roller
and wound downstream, or vice versa, through reel
means, or relative equivalent means, in any conceived
manner suitable for the purpose; hence the belt thus
made of spongy absorbent material contacts the surface
to be treated only once.

[0018] Lastly, the plate sheet is mechanically cleaned
of the excess electrolytic solution by using a blade,
washed with water and dried of the remaining washing
water using a further blade unit or the like, thus making
it ready for the subsequent operations.

[0019] Thus, without requiring an electrolytic bath and
expensive, or at least complex and cumbersome relative
equipment, the inert chromium oxide layer on the stain-
less steel surface is made to assume a colour functional
tothe aspect of the metalintended to be attained, wherein
the chromatic variations to be conferred to the panel are
marginal, given the intention of attaining various metal
shades of grey quite close to the colour of stainless steel.
[0020] Given thatthe colouring process does notimply
the presence of pigments, the subsequent operations
can be completed after the treatment without risking to
damage the chromium oxide surface layer.
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[0021] Given that the inert layer is transparent, it is the
substrate that influences the end aspect of the product,
the opaque colour however attained - as regards the as-
pect of the metal intended to be attained - thus requires
an opaque finishing.

[0022] The stainless steel plate sheets thus subjected
to electrochemical colouring depending on the colour of
the metal intended to be imitated, are then subjected to
pressing, under a press or roller, spots, engravings and
marks reproducing the surface unevenness characteris-
tic of metal laminates previously used in the applications
replaced by stainless steel nowadays, in particular such
as pewter and zinc.

[0023] The surface roughness of such disused mate-
rials is thus reproduced by abrasion through abrasive
cloths or papers or brushes.

[0024] This allows obtaining stainless steel panels of
any dimensions, having all the aesthetic characteristics
of the zinc or pewter panels, suitable to be shaped for
any application and in particular for coating the surfaces
of furnishing furniture and the like.

Alternative embodiment

[0025] It is obvious that in further alternative embodi-
ments still falling within the concept solution under the
embodiment illustrated above and claimed hereinafter,
the stainless steel surface finishing process according to
the present invention may be obtained using equivalent
technical materials and process , i.e. provided with fur-
ther supplementary solutions, same case applying to all
configurations of the respective components which may
vary to suit the purpose;

in particular, as already indicated in some steps, the
stainless steel elements that can be subjected to the
process according to the present invention are not nec-
essarily panels or sheets, but the surfaces subjected to
the treatment may belong to variously shaped structures.

Advantages of the invention

[0026] As clear from the detailed description of a pre-
ferred embodiment above, the stainless steel surface fin-
ishing process according to the present invention offers
the advantages corresponding to the attainment of the
preset objects as well as other objects:

actually, it integrates a functional, modular, polyva-
lent and economic automatic solution adapted to ob-
tain stainless steel panels and shaped structures,
with all the known advantages related to hygiene,
robustness and resistance to corrosion of such ma-
terial, with the surface aspect of disused metal ma-
terials with which work surfaces in particular furnish-
ing furniture for example in kitchens and public busi-
ness counters used to be covered with, so as to be
able to reproduce furnishing furniture similar to those
of the past whose metal laminated surfaces do not
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reveal the relative modern design or however match
the aesthetic quality of the model they are used to
supplement

Claims

Stainless steel surface finishing process, character-
ised in that it comprises electrochemical coloration
of the face of the steel structure carried out by wet
buffing the surface using an electrolytic solution and
subsequent passage of electric current through the
same solution, forming spots, engravings and marks
for reproducing the surface unevenness, abrasion
of the surface to confer it opaque-lead aspect for
subjecting the surface aspect thereof to an antique
effect.

Process according to claim one, characterised in
that said wet buffing of the surface using an electro-
lytic solution is carried out through passing the sheet
or plate or shaped structure lying on conveyor means
over an electrically polarised electrode and beneath
pressure means covered with reverse polarity ab-
sorbent material with respect to that of said electrode
along whose extension pressure means is made to
pour through a plurality of nozzles the electrolytic
solution through which the electric current which ac-
tivates the coloration process is made to pass and
fixes the obtained antique effect thereof.

Process come according to claim two, character-
ised in that said wet buffing the surface using an
electrolytic solution is carried out through passing
the sheet or plate or shaped structure lying on aroller
conveyor, over an electrically polarised electrode,
and beneath a pressure buffer roller covered with
reverse polarity absorbent material with respect to
that of said electrode along whose extension there
is made to pour, through nozzles distributed on a
feeder, the electrolytic solution through which the
electric current which activates the coloration proc-
ess is made to pass and fixes the obtained aesthetic
effect thereof.

Process according to the preceding claim, charac-
terised in that said absorbent materialiis constituted
configured as a belt unwound upstream of the pinch
rollerand wound downstream, or vice versa, through
reel means hence the belt thus made of spongy ab-
sorbent material contacts the surface to be treated
only once.

Process according to claim one, characterised in
that said pressing of the surface is performed
through a press or roller reproducing the spots, en-
gravings and marks reproducing the surface une-
venness characteristic of metal laminates of pewter
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or zinc.

Process according to any one of the preceding
claims, characterised in that said abrasion of the
surface is carried out through abrasive cloths or pa-
pers or brushes.

Stainless steel panels and shaped structures ob-
tained through the process according to any one of
claims 110 6, characterised in thatthe antique steel
surface effects reproduce the surface effects of the
antique zinc products.

Stainless steel panels and shaped structures ob-
tained through the process according to any one of
claims 110 6, characterised in thatthe antique steel
surface effects reproduce the surface effects of an-
tique pewter products.

Stainless steel surface finishing process and stain-
less steel surfaces with such process obtained ac-
cording to any one of the preceding claims and sub-
stantially as described and illustrated in the attached
drawings as well as for the specified purposes.
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