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This invention relates to the production of ar-
tificlal leather, linoleum, covering fabrics, driv-
ing helts, packing rings and similar structures.

It has been found that high polymerlc resins
from polyamide-, polyurea- and polyurethan-
forming compounds represent very suitable start-
ing materlals for the production of artiflcial
leather, Jinoleum, covering fabrics, driving belts,
packing rings.

Simple polymers, also interpolymers with or
without plasticizers and solvents ale thoroly
kneaded, pressed and calendered in a thermoplas-
tic state for the production of these structures.

It 1s an object of the present invention to use
for the production of the above structures sim-
ple polymers consisting of polyamide-, polrures -
and polyurethan-forming compounds.

Another object is to use interpclymers con-
sisting of polyamide-, polyurea- and polyurethan-
forming compounds.

These and other objects will appear frem the
detalled specification following hereinafter.

The resins obtained according to thils inven-
tlon are extremely hard and tenacious and very
resistant to water and chemicals. These proper-
ties are retained at extremely high as well as atl
low temperatures and the resing are therefore
superior in every respect to all raw malerials
hitherto employed in the production of artificial
leather.

The simple polymers on account of their more
hornlike properties need thereby additional plas-
ticizers, whereas the high polymeric mixed conh-
densates consisting of two or several compnnents

show per se high flexibility, strength and elasticity .

which makes them suitable for the prodvection
of artificial leather, linoleum, covering fabries.
driving belts, packing rings without additional
plasticizers. The polymerization produets and
interpolymers may he produced from one or sev-
eral components of the following groups:

1. Amino acids like 6-aminohexane acid, 9-smino-
nohane acid, 11-aminoundecane acid;
. Lactams of amino acids llke e-caprolactam;
. Dicarhoxylic acids4diamines in the forin of
their salts or of the single components, for
instance ethylenediamine-adipic aeid, hexa-
methylenediamine-adipic acid, octamethyi-
enediamine-sebacic acid, ga’diaminod:sthyl-
sulfide 4-sebacic acld;
4, Urethanecarboxylic aclds, for Instance ureth-
ylan-N-g-pelargonic acid;
5. Dlurethan-dicarboxylic acids, for in:tance
octamethylenediurethylan-sebacic acid and
adipic acld, tetramethylenediurethan.
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Also suitable, especlally in connection with the
components of groups 1-5 are the following:

6. Diurethans like octamethylene-, tetraimeth-
ylene-, ethylenediurethylan and -diure-
than;

7. Diurethans4-diols, for instahce components
of group 6+-glycol or 1,6 hexanediol;

8. Diurethans{dlamines, for instance compo-
nents of group 64octamethylene-, elhyl-
ehediamine;

9. Diurethans+dihalogenhydrocarbons, for in-
stance components of group 6-{-cthylene-
bromide, 1,6-dibromohexane;

10. Urethancarboxyvlic acids-{-diamines.

The production of artificial leather, linoleum,
covering fabrics, driving belts and packing rings
is accomplished in a known manner by kneading
thoroly the thermoplastic polymerization products.
if necessary hy additional application of solvents
and/or plasticlzers and rolling them into skins
of suitable thickness. Also filling material and
fibers, synthetic and of natural origin, like ani-
malic hair, wool, silk, jute, hemp, cotton, eshes-
tos may be added to the polymerization products.
The laiter may be applled to one or both sides
of the fabric, for example solution of the poly-
mers may be used for impregnating fibers which
after drying are pressed and calendered. Pi-
brous material, fabrics, fiher fieeces or fiber felts
may he soaked with solutions of the polymers and
Interpolymers in glacial acetic acld, formic acidg
or concentrated sulfuric acid. The polymers may
be precipitated on the supporting fabrics by lig-
uid solutlons which precipitate the polymer, but
dissolve the solvent. By pressing and calender-
ing the evenly impregnated fllling materials and
fibers, there are obtained a2ccording to the work-
ing conditions substitutes for leather to be used
&s artificlal leather, linoleum, driving bells, ete.
By adding plasticizers, wetting dgents, pigments
as known for leather compositions, the properties
of the products may be varied to a very great
extent.

By lacquering the surface of the shaped,
leatherlike products with solutions of polymers
or interpclymers obtained from the polyamide-,
polyurea- and polyurethan~forming compounds
and by pressing them with calender rollers hay-
Ing a pattern, the subsitute materials can be
shaped according to the various kinds of natural
leather. The new artificial leatherllke products
are superior to all known similar products on
account of their unusual strength and stabllity,
The special properties of the artificta] materials
make it impossible that portions of the covering
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fabrics crack or tear off. On account of the
excellent dyeing qualities of the polymers and
interpolymers the obtained preducts may be well
dyed with acid wool dyes, also after the shaping
operation.

In order tc lower the price for these struc-
tures, it is within the scope of this Invention to
employ additionally other organic compounds
hitherto known for the manufacture of artificial
leather, like cellulose esters, high polymerie vinyl
compounds like polyvinylchloride and polyacrylic
acld esters,

Example I

Even parts of caprolactam and the salt of gg’-
dlamino-diethylsulfide and adipic acid are heated
16 hours at 180° C. {n a steam atmosphere. The
high viscous melt is sprayed on & fiber fleece,
afterwards kneaded by rollers in a thermoplastic
state and rolled out into artificial leather.

Example II

Instead of the interpolyamide of Example I
a highly condensed polyamide consisting of 9-
aminononane acld and 10 perc. added Xylenol

" is employed.

Ezxample II1

A melt of a high polymeric resin obtalned by
intercondensation 32 hours at 200° C. of ethylene-
diamine-adipic acid salt, hexamethylenediamine-
sebacic acld salt and gg’diamino-dlethylsulfide-
adipic acid salt (proportion by weight 1:2:2) is
thoroly mixed with asbestos flbers and the mix-
ture worked up Into flat structures by spraying
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and calendering In the usual way. The arti-
ficial leather shows great scftness and tenacity.

Ezample IV

Even parts hexamethylenedlamine-adipic acid
salt, ethylene-diamine-sebacic acid salt, capro-
lactam, ll-amincundecane acid are mixed and
heated 48 hours at 200° C, in s steam atmosphere,
The interpolyamide cbtained is dissolved in dou-
ble the amount of formic acid and a flber fieece
or blotting paper 1Is soaked with this solution.
The formic acid is qulckly evaporated by heating,
‘When this procedure Is repeated a starting ma-
terial fs obtained which can be pressed Into

5 highly elastic, tenacious, artificial leather.

Example V

10 parts caprolactam and 17,39 parts adipic
acld-hexamethylenediammonium salt are first
heated two hours at 200° C. in a nitrogen atmos-
phere and afterwards four hours at 250° C. The
condensation product 1s pressed into water, cut
Into pleces and heated together with the same
amounht methanol and about 8% glycerole 12
hours on a steam bath under a reflux condenser.
The highly swollen product yields a highly strong,
tenaclous artificial leather by pressing it between
hot plates. Without further treatment or by
rolling and stretching in different directions this
product is suitable for driving belts, shoe soles,
packing rings, covering fabrles, etc.
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