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ABSTRACT OF THE DISCLOSURE 
This invention relates to a process for treating a metal 

surface, wherein a surface of a metal foil is subjected to 
a uniform treatment with a plasma arc jet, and also to 
a reprographic material which comprises a metal surface 
which has been treated according to the process. 

In a more special application, the invention relates to 
a process for roughening a metallic planographic printing 
plate, in which process the cleaning and roughening of 
the metallic surface are performed in a novel manner. 

In the preparation of planographic metal printing plates, 
a metal foil serves as the support for the printing image. 
Such metallic supports almost invariably must be cleaned, 
i.e. carefully freed from traces of grease adhering thereto 
from the rolling process, and, after cleaning, roughened 
on the surface which is to carry the printing image. There 
after, the printing image is produced thereon. Frequently, 
the surface is modi?ed before the printing image is applied 
in order to improve the adhesion of the printing image 
to the surface or to increase the hydrophilic properties 
of the surface, for example. Cleaning of the foil is effected 
by washing or by a chemical or electrochemical treat 
ment, and for roughening the foil, mechanical or also 
chemical or electrochemical methods are used. Both the 
cleaning and the roughening of the foil surface are time 
consuming, require washing agents or other chemicals 
and are bothersome due to the necessity of removing or 
recovering the washing or treating agent used. Further, it 
is generally necessary to effect the cleaning and roughen 
ing of the foil surface in two separate process steps. 
The present invention provides a process in which no, 

or considerably less, treating agents are required and must 
be removed as waste, and in which cleaning and roughen 
ing preferably are performed in a single process step. 
The process of the invention is based on the known 

process for roughening planographic printing plates con 
sisting of metal foils, preferably aluminum or steel foils, 
in which the surface of the metal foil is provided with a 
printing image after it has been roughened. In the process 
according to the invention, roughening of the surface is 
effected by treatment with a plasma jet. 
Plasma jet treatments have only recently been intro 

duced into the art. Plasma jets are jets of gases of very 
high temperature and normally also of high gas speed. 

Within the scope of the present invention, jets of heated 
gases are regarded as plasma jets which have a tempera 
ture of more than 3000° C. Preferably, the gases have 
temperatures between 7000 and 25,000° C. They are gen 
erated most advantageously by means of an electric are 
produced in a protective gas, e.g. an argon atmosphere, 
between a heat-resistant electrode, e.g. a tungsten elec 
trode, or a series of electrodes, on the one hand, and the 
web of material on the other hand. Surprisingly, it was 
found that, within an appropriate time of treatment, an 
entirely uniform, ?nely roughened surface is ‘produced. 
The most suitable time of treatment maye be easily de 
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termined by means of tests. It depends on the conditions 
of processing, e.g. on the kind of metal foil used, on the 
thickness of the foil and its heat capacity, and on the 
temperature surrounding the foil. It has proved to be of 
advantage to cool the foil with a cooling medium during 
the treatment, or to place it on a support cooled with a 
cooling medium. 

In the tests made for determining suitable process con 
ditions, the appearance of the surface produced normally 
also can be referred to for judgment, it being advisable 
to also examine a microscopic enlargement. Thus, when 
treating the surface of a crude, i.e. uncleaned, aluminum 
sheet with a plasma jet produced by means of an argon 
welding device provided with a screened welding elec 
trode, it was observed that at am'perages between 10 and 
60 amperes the treated surface changed its appearance 
within a very short time. Even by watching the appearance 
of the surface with the naked eye, it could be determined 
at which electrode distance, amperage, treating speed, and 
with which shape and position of the electric arc elec 
trode the surface assumed the desired uniformly matte 
appearance. By examining the treated surface under a 
microscope, at a 275 times enlargement, it could be de 
termined, with still ?ner distinction, whether, under the 
process conditions employed, the action of the plasma 
jet was too weak or too strong. In the case of too weak 
an action, the structure impressed upon the surface of the 
aluminum sheet by the rolling process was still visible 
over the entire surface or part of it, while in the case of 
too strong an action, a fusion of the surface was observed 
which, depending on the degree of excessive in?uence, 
ranged from ?ne local melting-outs to a molten surface 
of coarse-wavy structure. Thus, a ?uctuation (unsteadi 
ness) of the electric are also became visible as small areas 
where the surface had melted. 
When uncleaned foil material is used for the process 

according to the invention for the preparation of plano 
graphic printing plates, the roughening process involves 
a cleaning of the surface. Therefore, cleaning of the 
surface prior to the plasma jet treatment can [be dispensed 
with, and, consequently, foils which have not been freed 
?om the rolling grease adhering to the surfaces are ad 
vantageously used in the process of the invention. 

In addition to the advantages already mentioned, the 
process of the invention affords the possibility to combine 
the cleaning and roughening process with a modi?cation of 
the plate surface. 'If the protective gas is mixed with smaller 
or larger quantities of air or oxygen, a certain degree of 
oxidation of the surface is caused, which, in the case of 
aluminum plates, for example, results in an improved 
hardness of the surface which in itself is desirable. If ?nely 
dispersed kieselguhr is introduced into the plasma jet, 
silicate formation on the surface is caused simultaneously 
with the cleaning and roughening e?t‘ect, which improves 
the hydrophilic properties of the surface. Further, the 
process of the invention offers the possibility of effecting 
a metallization of the surface, simultaneously with the 
roughening and, if necessary, cleaning, by introducing the 
?nely pulverized metal into the plasma jet. In this manner, 
a bimetal plate is produced when the process of the inven 
tion is combined with a copper-plating of the surface, for 
instance. A particularly hard surface is obtained by metal 
lizing with titanium. Hard metal carbides, such as silicon 
carbide, also may be applied to the treated surface by the 
process of the invention. 

In the process for the preparation of a planographic 
printing plate, treatment of the metal surface is followed 
by the application of the printing image to the treated 
surface. This process step, which is known in many modi 
?cations, is no part of the present invention, so it is not 
described in detail. Also in the case of the present inven 
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tion, the application of the printing image may take place 
in any known manner. The following are examples of 
methods for applying the image, without any limitation to 
the vmethods mentioned: direct inscription or tracing; 
transfer printing; photomechanical reproduction, e.g. by 
means of light-sensitive colloid layers, diazotype layers, or 
azido layers; electrophotographic reproduction; image pro 
duction by imagewise heat action, e.g. by thermo-polym 
erization; and electrochemical and electrolytic image pro 
duction. 
A particularly advantageous method for a ‘plasma arc 

jet treatment of the surface of webs of metal foils, which 
can be used not only for the preparation of metal support 
for printing plates, but also for other purposes, is a further 
feature of the present invention. According to this method, 
the upper surface of the web of metal foil is treated with a 
plasma are jet while the web is conveyed longitudinal in a 
horizontal direction, by generating a plasma are between 
a series of arc electrodes on the one hand and the web of 
metal foil on the other hand, in a zone which extends 
transversely across the web, while supplying, in the same 
zone, a stream of liquid cooling medium to the lower sur 
face of the web over its entire width, and allowing the 
stream of cooling medium to ?ow oil in a horizontal dis 
charge channel, which extends under that portion of the 
web which approaches the treating zone as well as under 
the portion which leaves it, so that the web of metal foil 
is supported by the cooling medium ?owing off in the hori 
zontal discharge channel. 

. The method will be described in detail with reference to 
the accompanying drawing which is a diagrammatic illus 
tration of a cross-section through an apparatus for per 
forming the method. 

- A web of metal foil 3 is drawn o? a roll 1 by coiling 
it to form the roll 8, with the aid of a driven winding 
device. in its course, the web of metal foil is de?ected over 
the contact roll 2, guided horizontally beneath a series of 
tungsten electrodes 4 mounted transversely of the web, 
and then again de?ected over a second, driven, contact 
roll 7. Between the series of electrodes 4 and the web 3 
passing beneath it, a series of electric arcs 5 is generated 
in a protective argon gas atmosphere. Under the hori 
zontally conducted part of the web 3, there is positioned a 
container 6 for a cooling medium, which is covevred by a 
lid 9 having a smooth horizontal upper surface. In the 
zone where the-plasma jet is generated, there is a slot 10 
in the lid. Through this slot, cooling medium from the 
container 6 is caused to issue by means of a pump (not 
shown). I 
' Under the web of metal foil 3, the cooling medium 
spreads on the upper surface of the container .- lid and 
?nally ?ows into a collecting vessel, from which it is 
pumped back into the container for the cooling medium. 
Thus, in the zone where it is acted upon by the plasma jets, 
the web, of metal foil is supported by a horizontal layer of 
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container 6 for a cooling medium, which is covered by a ~ 
moves transversely over the web of metal foil, so that 1 
the plasma arc jets act uniformly upon the foil surface. 
In a further modi?cation, the electrical contact between 
the web of metal foil and the source of current may be 
made over the cooling medium, provided it is electro- - 
conductive. 

It will be obvious to those skilled in the art that many 
modi?cations may be made within the scope of the present 
invention without departing from the spirit thereof, and 
the invention includes all such modi?cations. 
What is claimed is: 
1. A process which comprises subjecting the surface of 

an aluminum or steel foil web to a uniform treatment with 
a plasma arc jet for a time su?icient to produce a matte 
appearance on said surface but insu?icient to uniformly 
melt said surface, said plasma arc jet being generated be 
tween a series of electrodes and one surface of said web in 
a zone extending transversely of said web while said web 
is conveyed transversely of said zone, and applying a 
liquid cooling medium to the other surface of said web. 

2. A process according to claim 1 in which the web is 
conveyed in a horizontal direction and is supported by a 
?hn of the cooling medium ?owing on a horizontal bed. 

3. A process according to claim 2 in which the cooling 
medium is continuously ?owing. 

4. A process according to claim 1 in which a material 
selected from the group consisting of air, oxygen, kiesel 
guhr, a ?nely pulverized metal or metal carbide is intro 
duced into the plasma jet. 

5. A planographic printing plate comprising an alumi 
num or steel foil which has been subjected to a plasma jet 
treatment so that one surface thereof is roughened, and a 
photosensitive reproduction layer on said surface. 
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