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Description

[0001] The invention relates to the corona treatment
technique.

[0002] Itis well known that the corona treatment basi-
cally consists in applying an high intensity electric dis-
charge to the surface of a certain substrate, in order to
increase the active tension and consequently to improve
the fixing power of printing inks, stickers or coatings..
[0003] The substrate can be eitherafilm oran extruded
item, sheets or plates, wires, tubes, metal plates etc.
[0004] For example, the corona treatment is widely
used to increase the wettability of plastic, metal or paper
films, and to help the adhesion of inks, stickers,
lacquers... ; it is often used for polyethylene, polypropyl-
ene, PVC or polyester films, but it is suitable for almost
any plastic material and also for some non-plastic mate-
rials such as paper and aluminium.

[0005] A corona treater, as known from prior art, basi-
cally comprises a high frequency generator, a step-up
transformer connected with one or more metal elec-
trodes, and a roll (or a sheet) electrically connected to
the ground and acting as a counter electrode. Said roll
can be coated with insulating material (silicon, ceramic
or others).

[0006] The substrate is inserted between the elec-
trodes and the roll, with known dragging means. This
way, the surface of the substrate is activated by the elec-
tric discharge generated between the electrodes in ten-
sion and the roll connected to the ground.

[0007] With reference to the known corona treaters,
the enclosed schemes from a) to e) in Fig. 1 show the
currently used techniques.

a) For the treatment of a non conductive substrate
S, itis known a treater basically comprises a metallic
electrode 1 and a metallic roll 2 acting as a counter
electrode. Roll 2 is coated with a layer of a non-con-
ductive material 3 and connected to the ground.
When operating, a discharge E between electrode
1 and roll 2 is generated. As shown in the figure,
substrate S is placed between the electrode and the
roll, so that it is hit by the aforesaid discharge E.

b) As in the previous case, but using a naked roll (i.e.
not coated with dielectric material). This solution is
chosen when the non-conductive substrate S,
thanks to its thickness, can act as an insulator.

c) The treater comprises many ceramic tube elec-
trodes 4 (or another kind of insulating material) with
conductive material inside them. In this case, sub-
strate S can be conductive or non-conductive. As in
the previous cases, the counter electrode comprises
a metallic roll 2, placed on the opposite side of the
substrate and connected to the ground.

d) As in the previous case, with a counter electrode
comprising a metallic sheet 5 connected to the
ground replacing roll 2.

e) The treater uses an electrode 6 comprising a ce-
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ramic tube (or another kind of insulator) filled with
conductive material, and nextto electrode 6 is placed
a counter electrode 7 comprising a similar ceramic
tube filled with conductive material and connected
to the ground. The corona effect develops between
the sides of electrode 6 and counter electrode 7 and
is directed towards substrate S by a forced air flow
F. This method is suitable only for small surfaces or
section bars in general.

[0008] Following those schemes, a large number of
devices for the treatment of extruded, sheets, plates,
tubes and so on can be produced. Machines can be de-
vised to work on their own or connected to another unit,
for example an extruder, a flexo printer, a rotogravure, a
coupling machines, a sheets production line, etc.
[0009] To trigger the corona effect in devices from a)
to d) a very high voltage is required. Moreover, such volt-
age mustbeincreased if the dielectric substrate is thicker.
[0010] This disadvantage is the direct consequence of
the treatment method used. According to such method,
the electrode and the counter electrode (roll or sheet) are
placed in the opposite parts of the substrate (on the upper
and on the lower side), so that the discharge has to pass
through the whole substrate. Therefore, the distance be-
tween the live electrodes and the counter electrode con-
nected to the ground must not be lower than the sum of
the thickness of the substrate, the air gap that must exist
between the electrodes and the surface to treat, and the
thickness of the non-conductive layer covering the roll
(in case there is one).

[0011] As an example, we can take into consideration
atypical device, in which the substrate comprises a sheet
or an extruded 10 mm thick; the air gap should be 1,5
mm, and the dielectric roll covering is usually 3 mm thick.
The total distance between the electrodes and the con-
ductive part of the roll is more or less 15 mm, and con-
sidering an average dielectric rigidity of a substrate of
2.000 V/mm, the resulting trigger tension is equal to
30.000 V. So high tensions can be a problem for safety
and can damage and/or burn some materials. Moreover,
such tensions require a proper design of the insulation
and protection means of the device, which cause overall
dimensions of the machine.

[0012] In addition, the above mentioned prior art is not
suitable for certain applications, in particular for the treat-
ment of curved surfaces such as the tubes sides. These
applications are not that uncommon, for example for ink-
jet printing of the name of the producer, nominal data...
on polyethylene tubes.

[0013] More in detail, the surface to treat is basically
a narrow band along the external surface of the tube, and
so the prior art turns out to be not really suitable. As a
matter of fact, it is difficult to produce the desired effect,
i.e. the corona discharge, on said band, due to the lack
of a counter electrode in the tube in extrusion.

[0014] Device e)in Fig. 1, in which the electrodes are
one beside the other, partially solves this problem since
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the discharge does not have to pass through the sub-
strate layer. Nevertheless, the discharge tends to devel-
op between the sides of the electrodes, being said elec-
trodes totally filled with conductive material, and it is not
directed towards the underneath substrate. (see also US-
A-3376208)

[0015] For this reason it is necessary to introduce the
forced air flow F; anyway, the discharge still remains lo-
calized in the space between the electrodes where it does
not have any useful effect. Moreover, as previously stat-
ed, this known art can be used only for small surfaces or
section bars in general and does not solve the above
mentioned problems related to the tubes treatment. The
corona treatment device disclosed in EP-A-1047165 is
of the type wherein the active electrode is arranged op-
posite the counter-electrode, said active electrode in-
cluding high voltage conductor in the portion facing said
counter electrode.

[0016] The prior art turns out to be inadequate or un-
satisfactory for the treatment of three-dimensional ob-
jects plane sides.

[0017] The object of the invention is to overcome all
these problems.
[0018] In greater detail, the scope of the invention is

to reduce the tension necessary for the trigger of the dis-
charge and to direct it towards the substrate, without the
use of a forced air flow even if the electrode and the
counter electrode are one beside the other, as in the prior
art.

[0019] A further aim of the invention is to treat more
easily the sides of tubes or other curved surfaces, as well
as complex three-dimensional objects surfaces.

[0020] Such aims are achieved using the device of
claim 1. Preferred embodiments of the invention are char-
acterised in the remaining claims.

[0021] With "hollow inner part" we mean that the inner
volume created by the tubular body is not filled with con-
ductive material, since the only conductive part is said
internal coating layer. Typically, the interior is filled with
air.

[0022] Advantageously, the invention enable to avoid
the use of rolls or plates connected to the ground, due
to the fact that the electrodes are placed on the same
side of the substrate (i.e. next to it, or over it), and to the
fact that the electric discharge is produced directly be-
tween the active and passive electrode/s. The discharge
does not have to pass through neither the whole layer of
the substrate, nor the insulating layer of the roll. It follows
that the trigging tension required is much lower than with
the method in which electrode and counter electrode are
on opposite parts of the substrate, with the same effect.
[0023] In addition, the described structure of the elec-
trode with hollow interior and lined with conductive ma-
terial only in the inner part near the substrate, produces
an arch discharge projecting towards the substrate in-
stead of concentrating in the space between the sides of
the electrodes, as in the known systems shown in Fig. 1
e).
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[0024] Another important advantage is the structural
simplicity of the treater: the passive roll counter electrode
is eliminated; the voltages used are lower and so imply
fewer safety and insulating problems; the machine is
more compact.

[0025] The features and advantages of the invention
will become more apparent from the following detailed
description of preferred embodiments, which are dis-
closed by way of non-limitative examples, and with the
help of the accompanying drawings, in which:

Fig. 2 shows a scheme of the treatment, according
to a preferred embodiment of the invention, applied
on the side of a tube;

Fig. 3 shows a scheme of the treatment, according
to the invention, applied on a plane sheet or an ex-
truded;

Fig. 4 shows a tube electrode according to the in-
vention;

Figs. 5 and 6 show further embodiments of the in-
vention.

[0026] With reference to figures from 2 to 4, the inven-
tion relates to a method for the corona effect treatment
on a surface S, or part of it, of a substrate, such as an
extruded, a tube or a sheet of material. The treatment is
the effect of the electric discharge E generated between
at least an active electrode 10 and a corresponding pas-
sive electrode (or counter electrode) 11, which are placed
one beside the other and on the same part, with respect
to the substrate, i.e. over it or near it.

[0027] The active electrode 10, as shown in the
scheme, has a connection AT to a generator and possibly
to a tension raiser transformer; the passive electrode 11
has an ground connection G.

[0028] Active electrode 10 comprises a ceramic bar or
tube with hallow interior and a side 12 towards substrate
S, lined with a conductive layer 14 connected to high
tension AT. Said conductive layer is preferably made of
metal or even more preferably of silver.

[0029] According to a preferred embodiment, shown
in Figs. 2-4, the counter electrode or passive electrode
11 has the same structure as electrode 10, with a face
13 likewise towards substrate S and lined with a conduc-
tive layer 14.

[0030] Internal volume 15 of the electrode 10 is filled
with air; internal volume 16 of the counter electrode 11
is likewise filled with air.

[0031] Electric discharge E is generated between the
metallic side 12 of the active electrode 10 and the metallic
side 13, placed next to it, of the counter electrode 11,
hitting surface S of the substrate. As an effect of the con-
ductive layer 14, the electric discharge E tends to produce
an arch projecting towards the underlying surface S of
the substrate, instead of generating useless sparks be-
tween the sides of the electrodes as it could happen, for
example, ifthere were any conductive material in interiors
15 and 16 of the electrodes.
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[0032] So, it is clear that the method provided by the
invention enables a strict control of the discharges and,
thanks to the proper placing of the electrodes with respect
to the plane on which the substrate slides, allows to direct
electricity towards the substrate to treat instead of dis-
persing it in spaces useless for the corona treatment,
such as the sides of the electrodes.

[0033] Fig. 2 shows the position of electrodes 10 and
11 to treat the side of a tube: electrodes 10 and 11 are
placed next to the tube and immediately close to its ex-
ternal surface S, preferably with sides 12 and 13 perpen-
dicular to the radial direction defined by the tube.
[0034] Furthermore, in the embodiment shown in Fig.
3, there are many electrodes one beside the other and
alternated on the same horizontal disposition, in order to
generate many discharges E1, E2...

[0035] Preferably, electrodes are in odd number, the
external ones are connected to the ground. Thanks to
this, the protective casing of the machine can be placed
closer to the external electrodes, since these ones are
not in tension (i.e. live). In Fig. 3 for example, discloses
an active electrode 10 and two external electrodes con-
nected to the ground 11A, 11 B.

[0036] Further lay-outs are possible, due to the fact
that, basically, the invention is based on the fact that each
active electrode discharges towards at least one passive
electrode. E.g., with reference to a three-electrodes dis-
position, a reversed disposition can be used, instead of
that shown in Fig. 3, with the passive electrode in the
middle and two active electrodes on the sides.

[0037] The electrodes disposition in Fig. 3, or more in
general with electrodes one next to the other over the
substrate, in even or odd number, is suitable to treat sur-
faces of plane sheets, extruded or plates or the like, which
are carried continuously and by known means, sliding
underneath the electrodes.

[0038] The examples make it clear that when the elec-
trodes are placed on the same part of the substrate, i.e.
over it or one side of it, it is not necessary to produce the
discharge throughout the whole thickness of the sub-
strate, butonthe contrary itis possible to direct the corona
discharge exactly where it is required, i.e. on the surface
of a tube, an extruded item or another substrate.
[0039] The treatment can be equally carried out with
a steady substrate and a mobile electrode moved to treat
the whole required surface. More in detail, another ver-
sion (not showed) implies the connection of the active
and passive electrodes to a manual or automatic moving
system (mobile electrodes), to work on a steady sub-
strate or even on plane surfaces of three-dimensional
objects. The treatment of objects’ surfaces, as known, is
possible if said surfaces are physically reachable by the
electrodes, considering the electrodes’ dimensions and
shapes and the limited corona discharge action field
(usually 2-3 mm).

[0040] Fig. 4 shows the preferred shape of the elec-
trode, referring indifferently to an active or a passive elec-
trode, having face 12 or 13, towards the substrate, coated
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inside with an electricity conductive layer (14). In similar
devices, as known to the skilled man, electrodes can
have a transversal section different from the basically
square section of Figs. 2-4. As an example, the elec-
trodes can have a trapezoidal section, preferably with
the smaller side facing the substrate, or a polygonal sec-
tion, having one or more internal sides lined with conduc-
tive material, or even a circular section, part of which is
lined with conductive material.

[0041] Itis also clear that the insulating material of the
electrodes can be different from the mentioned ceramic;
and the conductive material of the covering layer 14 can
be different from the mentioned silver. Said materials be-
ing described as preferred.

[0042] Itis preferable to use the above described struc-
ture both for the active electrode and for the counter elec-
trode, to obtain the greates effect of arch discharge.
Nonetheless, a simplified and cheaper version of the in-
vention implies the use of non-ceramic conductive coun-
ter electrodes: as an example, Fig. 5 shows a scheme
with counter electrode 20 composed by a metallic T
beam; Fig. 6 shows an even cheaper version in which
the counter electrode is simply a metal wire 21 connected
to the ground.

[0043] Thanks to such simplified version it is possible
to reduce the manufacturing cost of the device and still
achieve a positive result, since the discharge, which is
generated between the metallic coated face of the active
electrode and the metallic counter electrode, is directed
mainly towards the substrate.

[0044] Theinventionis suitable for treating both plastic
and non-plastic materials, such as paper and aluminium,
and can be used with known types of devices for corona
treatment.

Claims

1. Device for the corona treatment of a substrate (S),
comprising at least one active electrode (10) and at
least one counter electrode (11,20,21) placed beside
said active electrode (10) and connected to the
ground,

- said active and counter electrodes are placed
at the same part with respect to said substrate
(S), characterized in that

- said active electrode (10) being formed of a
hollow body, basically having a tubular extended
shape and made of insulating material,

- the side surface (12) of said active electrode
(10) facing the substrate (S) being coated inside
with an electricity conductive layer (14),

- the remaining side surfaces of said active elec-
trode (10) lacking any conductive material.

2. Device according to claim 1, characterized in that
said counter electrode (20,21) is made of electric
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conductive material.

Device according to claim 1, characterized in that
said counter electrode (11) is formed of a hollow
body, basically having a tubular extended shape and
made of insulating material, the side surface (13) of
said counter electrode (11) facing the substrate (S)
being coated inside with an electricity conductive lay-
er (14), the remaining side surfaces of said counter
electrode (11) lacking any conductive material.

Device according to claim 3, characterized in that
said hollow electrode (10,11) is made of ceramic ma-
terial.

Device according to claim 4, characterized in that
said conductive layer (14) is made of metal.

Device according to claim 5, characterized in that
said conductive layer (14) is made of silver.

Device according to claims 1 or 3; characterized in
that said hollow electrode (10,11) comprises a po-
lygonal section bar, in which said section has one
side (12,13) facing the substrate (S) and lined with
said conductive layer (14).

Device according to claim 7, characterized in that
the electrode bar has a square ortrapezoidal section,
having its minor side facing the substrate.

Device according to any of the previous claims, char-
acterized in that many active electrodes (10) and
passive electrodes (11, 20, 21) are provided for.

Device according to claim 9, characterized in that
said electrodes are one beside the other and alter-
nated on the same surface, so that many electrical
discharges can be generated between each active
electrode (10) and at least one passive electrode,
for the treatment of plane sheets, extruded, plates
and the like.

Device according to claim 10, characterized in that
the electrodes are in odd number, and the two outer
electrodes (11A, 11B) are passive, i.e. connected to
the ground.

Device according to any of the previous claims, char-
acterized in that the electrodes are connected to a
manual or automatic moving system for the treat-
ment of a steady substrate or objects’ plane surfac-
es.

Patentanspriiche

1.

Vorrichtung zur Coronabehandlung eines Substra-
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tes (S), umfassend mindestens eine aktive Elektrode
(10) und mindestens eine Gegenelektrode (11, 20,
21), die neben besagter aktiven Elektrode (10) po-
sitioniert und mit der Erde verbunden ist,

- wobei besagte aktive und Gegenelektroden an
der gleichen Seite in Bezug auf besagtes Sub-
strat (S) positioniert sind, dadurch gekenn-
zeichnet, dass

- besagte aktive Elektrode (10) durch einen
Hohlkérper gebildet wird, der im Wesentlichen
eine réhrenférmig verlangerte Form aufweist
und aus Isoliermaterial besteht,

- die Seitenflache (12) der dem Substrat (S) zu-
gewandten besagten aktiven Elektrode (10) in-
nen mit einer elektrizitatsleitenden Schicht (14)
beschichtet ist,

- die verbleibenden Seitenflachen der besagten
aktiven Elektrode (10) kein leitfahiges Material
aufweisen.

Vorrichtung gemaf Anspruch 1, dadurch gekenn-
zeichnet, dass besagte Gegenelektrode (20, 21)
aus elektrisch leitfahigem Material besteht.

Vorrichtung gemaf Anspruch 1, dadurch gekenn-
zeichnet, dass besagte Gegenelektrode (11) aus
einem Hohlkdrper gebildet wird, der im Wesentli-
chen eine réhrenférmig verldngerte Form aufweist
und aus Isoliermaterial besteht, wobei die Seitenfla-
che (13) der dem Substrat (S) zugewandten besag-
ten Gegenelektrode(11) innen mit einer elektrizitats-
leitenden Schicht (14) beschichtet ist und die ver-
bleibenden Seitenflachen der besagten Gegenelek-
trode (11) kein leitfahiges Material aufweisen.

Vorrichtung geman Anspruch 3, dadurch gekenn-
zeichnet, dass besagte hohle Elektrode (10, 11)
aus Keramik besteht.

Vorrichtung gemaf Anspruch 4, dadurch gekenn-
zeichnet, dass besagte leitende Schicht (14) aus
Metall besteht.

Vorrichtung gemafR Anspruch 5, dadurch gekenn-
zeichnet, dass besagte leitende Schicht (14) aus
Silber besteht.

Vorrichtung gemaf Anspruch 1 oder 3, dadurch ge-
kennzeichnet, dass besagte hohle Elektrode (10,
11) einen Stab mit polygonalem Querschnitt um-
fasst, wobei besagter Querschnitt eine dem Substrat
(S) zugewandte Seite (12, 13) aufweist und mit be-
sagter leitenden Schicht (14) gefluchtet ist.

Vorrichtung gemafR Anspruch 7, dadurch gekenn-
zeichnet, dass der Elektrodenstab einen quadrati-
schen oder trapezformigen Querschnitt aufweist,
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dessen kleinere Seite dem Substrat zugewandt ist.

Vorrichtung gemaf einem jeden der vorhergehen-
den Anspriiche, dadurch gekennzeichnet, dass
viele aktive Elektroden (10) und passive Elektroden
(11, 20, 21) eingeplant sind.

Vorrichtung gemafR Anspruch 9, dadurch gekenn-
zeichnet, dass sich besagte Elektroden nebenein-
ander und abwechselnd auf der gleichen Flache be-
finden, so dass viele elektrische Entladungen zwi-
schen jeder aktiven Elektrode (10) und mindestens
einer passiven Elektrode zur Behandlung von ebe-
nen Folien, Extrudiertem, Platten und Ahnlichem er-
zeugt werden kdnnen.

Vorrichtung gemaf Anspruch 10, dadurch gekenn-
zeichnet, dass die Elektroden in ungerader Anzahl
vorhanden sind und die beiden Aullenelektroden
(11A, 11B) passiv sind, das heil’t mit der Erde ver-
bunden.

Vorrichtung gemaf einem jeden der vorhergehen-
den Anspriiche, dadurch gekennzeichnet, dass
die Elektroden mit einem manuellen oder automati-
schen beweglichen System zur Behandlung eines
festen Substrates oder ebener Flachen von Gegen-
sténden verbunden sind.

Revendications

2,

Dispositif pour le traitement corona d’un substrat (S),
comprenant au moins une électrode active (10) et
au moins une contre-électrode (11, 20, 21) placée a
cété de ladite électrode active (10) et connectée a
la masse,

- ladite électrode active et ladite contre-électro-
de sont placés du méme c6té par rapport audit
substrat (S),

caractérisé par le fait que

- ladite électrode active (10) est formée d'un
corps creux, ayant substantiellement une forme
tubulaire allongée et réalisée en matériau iso-
lant,

- lintérieur de la surface latérale (12) de ladite
électrode active (10) face au substrat (S) étant
revétu d’'une couche conduisant I'électricité
(14),

- les surfaces latérales restantes de ladite élec-
trode active (10) n’ayant pas de matériau con-
ducteur.

Dispositif selon la revendication 1, caractérisé par
le fait que ladite contre-électrode (20, 21) est réali-
sée en matériau conduisant I'électricité.
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3.

10.

11.

12.

10

Dispositif selon la revendication 1, caractérisé par
le fait que ladite contre-électrode (11) est formée
d’un corps creux, ayant substantiellement une forme
tubulaire allongée et réalisée en matériau isolant,
l'intérieur de la surface latérale (13) de ladite contre-
électrode (11) face au substrat (S) étantrevétu d’'une
couche conduisant I'électricité (14), les surfaces la-
térales restantes de ladite contre-électrode (11)
n’ayant pas de matériau conducteur.

Dispositif selon la revendication 3, caractérisé par
le fait que ladite électrode creuse (10, 11) est réa-
lisée en matériau céramique.

Dispositif selon la revendication 4, caractérisé par
le fait que ladite couche conductrice (14) est réali-
sée en métal.

Dispositif selon la revendication 5, caractérisé par
le fait que ladite couche conductrice (14) est réali-
sée en argent.

Dispositif selon les revendications 1 ou 3, caracté-
risé par le fait que ladite électrode creuse (10, 11)
comprend une barre de section polygonale et que
cette section possede un coté (12, 13) face au subs-
trat (S) et aligné avec ladite couche conductrice (14).

Dispositif selon la revendication 7, caractérisé par
le fait que la barre d’électrode posséde une section
carrée ou trapézoidale dont le c6té mineur est face
au substrat.

Dispositif selon 'une des revendications précéden-
tes, caractérisé par le fait que de nombreuses
électrodes actives (10) et électrodes passives (11,
20, 21) sont prévues.

Dispositif selon la revendication 9, caractérisé par
le fait que lesdites électrodes se trouvent 'une a
coté de l'autre alternées sur la méme surface, de
sorte que de nombreuses décharges électriques
puissent étre générées entre chaque électrode ac-
tive (10) et au moins une électrode passive pour le
traitement de feuilles planes, extrudées, assiettes,
etc.

Dispositif selon la revendication 10, caractérisé par
le fait que les électrodes sont en nombre impair et
que les deux électrodes externes (11A, 11 B) sont
passives, c’est-a-dire connectées a la masse.

Dispositif selon 'une des revendications précéden-
tes, caractérisé par le fait que les électrodes sont
connectées a un systéme de déplacement manuel
ou automatique pour le traitement d’un substrat sta-
ble ou des surfaces planes d’'objets.
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