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The present Invention relates to a compound
foll sulted as coating materlal.

The problem to provide varlous kinds of sup-
ports, such as tissue, paper or wood, with a coat-
ing by applying thereon a foll made of a suitable
plastic material, exists already for a long time.
However, foils which have to be useful as coating
material must meet various requirements. First
of all, the foll must possess a mechanical and
chemical resistance and, if possible, it must to a
large extent be resistant to heat. Furthermore,
it is necessary that the foil can be applied with
simple means smoothly and free from pores to
all the various kinds of supports and that it can
be tightly combined with said supports. ‘The ad-
hesion must be so good that support and fofl can-
not be separated by the action of water, oils, fats
or the lke. Moreover, it is desirable that the
coating foil can rapldly be fixed to the support
s0 a8 to enable a continuous operation. Further-
more, the coated materlal must not have any
tendency to roll. The hitherto used coating foils
or coating processes did, however, not satisfac-
torily fulfill these various regqulrements, The
covering of tissue, paper, wood and the ke with
folls of plastic materials has, therefore, not yet
attalned any particular industrial importance.

The present Invention relates to a foll which
is particularly suitable as & coating materiad.
This new material is a compound foil consisting
of two layers of various super-polyamides. By
the term super-polyamidces there are to be under-
stood, as is known, Iinear condensation products
of a high degree of polymerization which are
characterized by the —NHCO-groups contained
in the molecule and are produced for instance
from w-o'-diamines and o-o’-dicarboxylic acids
or from amino-carboxylic acids or the lactames
thereof. In such super-polyamides the melting
point and the behaviour towards solvents and
swelling agents may be influenced to a large
degree by the selectlon of the starting materials
used for their manufacture, It is possible to pre-
pare super-polyamides which, if a sultable swell-
ing agent is used, may be softened readlly i, e. at
a relatively low temperature, whereas, on the
other hand, super-polyamides may he obtained
which by means of the swelling agent appiled
may be softened with difficulty, 1. e. only at a very
high temperature or which are substantially
stable to swelllng agents. According to the pres-
ent invention a compound foil is prepared from
two layers of superpolvamides; one of the layers
can be softened by means of a swellinz agent
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under conditions at which the other layer still re-
mains resistant with regard to its form.

A compound foil as herein described may be
obtained by first preparing separately as inde-
pendent folls the two layers of which the com-
pound material is composed, and then combining
the layers by means of a solvent, for instance
ethylene chlorohydrine. If one of the super-
polyamides or even both super-polyamides are
readlly soluble in a usual solvent, it may be ad-
visable to pour one layer oh to the other. The
thickness of the compound foil may be kept very
low; it may amount to less than 0,04 mm, If a
high flexibility of the foll i3 desired, the com-
pound foil must be made as thin as possible. The
thickness of the difficultly softenening layer may
be limited to 0.01 mm and, if required, to even
less than 0,01 mm; any damage of sald layer
when the material is worked up has not to be
feared. The readily softening layer is suitably
somewhat thicker. In order to distinguish the
difficultly softening side from the readlly soften-
Ing side of the compound foil, when using it in
working, one of the two layers, sultably the read-
ily softening layer, may be marked. Preferably
a mat surface is given to the readily softening
layer. This mat effect disappears during the
coating process.

The coating process of the new compound foll
occurs as follows: the readily softening layer of
the compound foil and the support to be coated
are superposed after having molstened the sup-
port or the layer named with an agent capable
of allowing said layer to swell. The foil is then
ironed on to the support by a hot process or 1t is
compressed thereon by means of hot rollers,
During this operation an intimate connection be-
tween support and readlly softening layer of the
compound foil immediately takes place, but the
outside layer of the foll is not damaged or altered
in any way. On sultably selectlng the two layers
of the compound foils there is no risk that the
top layer of the coating material be impaired,
even not in those cases where the operating tem-
perature during the coating process Is Increased
far beyond the necessary degree or the heating
operation lasts essentially longer than it is nec-
essary. By the coating process with the new
compound foil good results are, therefore, at-
tained even In those cases where the operating
conditions prescribed are not exactly observed,
In practice, this fact 1s very advantegeous and
operating is considerably simplified thereby.

The difficultly softening layer of the new com-
pound foll may, for Instance, be prepared from a
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super-polyamide which has been obtained from
the salt of hexamethylenediamine with adipie
acid. This preduct has a relatively high melting
point and cannot be softened by the usual sol-
vents. It is also possible to use difficultly soften-
ing superpolyamides prepared from amino-
caproic acid or caproic lactam. Foils of these
super-polyamides are prepared by may of fusion.
The foils may, if required, be stretched in one di-
rection or in all directions. The readily softening
layer used as adhesive substance in the coating
process is advantageously made of mixed super-
polyamides as they are, for instance obtained by
condensing together at least two starting mate-
rials capable of forming super-polyamides, at
least one of the starting substances, but sultably
not all of the starting materials being amino-car-
boxylic acids or functional derivatives of amino-
carboxylic acids. For this purpose there are for

jnstance suitable the super-polyamides for the -

preparation of which a mixture of hexamethyl-
ene-diamine and adiplc acid or a salt of these
compounds on the one hand and e-amino-caproic
acid or the lactam thereof on the other hand have

been used. Instead of adipic acid there may, for .

instance, have been used a functional derivative
of said acid, for Instance an ester, an amide or
the anhydride. Instead of adipic acid another
suitable dicarboxylic acid and instead of hexa-
methylene-diamine another suitable diamine may
have been used. Such super-polyamlides are
preferably used for the preparation of which
there have heen applied from the diamino-salts
of the dicarboxylic acids or the corresponding

mixtures of free dlamines and dicarboxylic acids 3

about from a half up to twice the amouynt of
the aminocarboxylic acid. The mixed super-poly-
amides thus obtained may, in general be softened
with applicatlon of heat by means of agueous
aliphatic alcohols, i. e. readily accessible sol-
vents which can be handled without, any danger.
Some of the mixed super-polyamides may even
be softened, while heating, already with water
alone. In the softened condition the mixed super-
pelyamides have a very strong adhesive power.
They may be extremely tightly combined with
supports conslsting of tissue, paper, wood, or the
like. Particularly good results may, for instance,
be attained by using as adhesive layer of the

compound foil a mixed superbolyamide which -

has been prepared from amino caproic acid and
the salt of hexamethylene diamine with adipic
acid, the amino caproie acid amounting to 35-710%
of the condensation mixture, If the said com-
pounds are employed in the proportion of 2:3
the coating process may be performed with the
aid of mqueous ethyl alconol of 20 per cent
strength or an aqueous glycerin solution of 10
per cent strength. In spite of this behaviour
the resistance of the mixed super-polyamide
herein described to water 1s even so high that
g separation between support and foll by treating
the covered material with boiling water, cannot
oceur: the adhesion of the combined support and
foil is likewise not impaired by the action of
hydrocarbons, oils or fats.

The new compound foll is distinguished by a
high mechanical and chemical resistance. It may
be very rapidly and solidly combined with various
kinds of supports, while applylng simple ad-
juvants; a careful observation of exact operating
conditions is not necessary. Inflammable sol-
vents need not be used. With other respects the
material likewise fulfils, as regards its properties,
the conditions named above which in practice
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are required by a good coating material. It must
be especially emphasized that on coating the sup-
ports with the new compound foil an absolutely
satisfactory surface free from pores may always
be guaranteed, even when very rough supports,
for instance rough tissue have to be cqvered, this
being due to the fact that the top layer cannot
sink into the support or the rough surface of the
support cannot press through the foil.

The following examples serve to illustrate the
invention, but they are not intended to lmit it
thereto:

1. A foil of a thickness of 0.04 mm, obtained
by the way of fuslon process and prepared from
super-polyamide which has been produced from
caproic lactam is combined with another foil of
a thickness of 0.03 mm, which has been prepared
by casting an alcoholic solution of the mixed
superpolyamide prepared from equal proportions
of caproic lactam and the salt of hexamethylene-
diamine with adipic acid, on a rough support, one
side of the foil being mat. The two foils are
gombined by placing the first named foil which
has been moistened with ethylene chlorohydrine
to the smooth surface of the other foil and com-
pressing both foils together by means of squeez-
ing rollers. The compound foil thus produced is
then dried on hqt rollers. The finished com-
pound foil is distinguished by the fact that In
the presence of heat and with the aid of water
as swelllng agent it may be intimately combined
with varlous kinds of supports. The layer of the
mixed superpolyamide serves in this case as an
abrasive layer, Webs of paper molstened for in-
stance with water and a compound foil may be
conducted together Into a heatable calender, the
temperature of the heated roller of which 1Is at
150° ¢, so that this roller of the calender comes
in contact with the paper. A paper is thus ob-
tained which 1s covered with an intlmately adher-
ing lustrous ccating of super-polyamide. If the
temperature of the heated roller of the calender
is raised beyond 200° C, or even to 300° C the
same good results are attalned. The coating ma-
terial is, therefore, very insensitive to variations
of the operating conditions. A tissue scarcely
molstened with water may be combined in the
same manner with the compound foil. Moistened
plywood slabs may likewise be coated without
any difficulty with the compound foll. In that
case there Is, however, operated In such 3 manner
that the heated roller of the calender comes in
contact with the compound foll. Instead of a
_calend.er a hot flat iron may be used for combin-
ing the compound foil with the various supports.
If as a swelling agent aqueous ethyl aleohol of 20
per cent strength 1s used instead of water the
combination of support and foil may be per-
formed particularly rapidly and at a temperature
still lower than that named above.

2, The superpolyamide obtained by the con-
densation of 3.5 parts of caproic lactam and 6.5
parts of the salt of hexamethylene-diamine with
adiple acid is dissolved with application of heat in
aqueous methyl alecohol. The solution thus
formed is cast to a film of a thickness of 0.03 mm.
A further solution of a miRed super-polyamide
prepared with the same solvents—on preparing
the sald mixed super-polyamide the two afore-
named components having been applied in the
probortion of 1:1—is cast on fo the dried film so
that a further layer of a thickness of 0.04 mm is
produced. When applied for a covering process
the latter layer serves as an adhesive layer.
\_ra,rious kinds of supports may be coated at &
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temperature of ahout 100° C with the compound
foll thus obtained having a thickness of 0.06 mm,
after 1is adheslve side has been molstened with an
agqueous ethyl alcohol of 20 per cent strength.
Though the second layer of the compound foil, as
regards {ts chemical composition, scarcely differs
from the adhesive layer, it does not soften during
said operation, even if a temperature far beyond
100° C is applied. The compound foil may he
combined with supports consisting of paper, tissue
or wood in the same manner as described in ex-
ample 1.

3. A foll of a thickness of 0.01 mm is prepared
in the following manner from superpolyamide ob-
tained by the condensatlon of the salt of hexa-
methylene diamlne with adipic acid: by a me-
chanical process the super-polyamide is given the
desired shape at a temperature of about 280° C to
280° C, while excluding oxygen; the foll obtalned
is then dilated by a stretching process either in
one direction or in all directions. The foll 15 then
combined with another foil having a thickness of
0.05 mm, sald latter feoil having been prepared by
casting from a mixed super-polyamide from 4
parts of caproic lactam and 6 parts of the salt of
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hexamethylene-diamine with adipic acid. The
two folls are combined with the aid of ethylene
chlorohydrine. The last-named foil serves as an
adhesive layer when the maiterial is appllied. The
compound foil thus made may be combined by
means of aqueous ethyl alcohol of 20 per cent
strength or an agqueous glycerin solution of 10 per
cent strength, with applicaticn of heat, with vari-
ous kinds of supports. Since the adhesilve layer
is relatively thick, support and foll are intimately
united even in those cases where the support to
be covered has a rough surface. Since, on the
other hand, the layer of the compound foil not
softening during the combining process is very
thin, materials which possess a particularly high
flexibllity are obtained on using sald compound
foil for coating tissue. Pure ethyl alcohol may
likewise be used as a swelling agent during the
coating process. It is, however, suitable to oper-
ate with aqueous incombustible aleohol. A tissue
which has been coated with the compound foil
herein described may be bolled with water and
the super-polyamide coating is neither separated
nor damaged thereby.
OTTO HERRMANN.



