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My present lnvention relates to improved ar-
ticles such as tubes, rods and ihe like from poly-
amideg.

For the working up of the polyamides, i. 8. the
compounds prepared by condensing hifunctional
reactants, for ins{ance w-aminocarboxylic acids
having at least flve carbon atoms between the
amina and carboxyl groups and their amide-
forming derivatives thereef or «,w-dlamines hav-
ing at least four carhon atoms between the amino
groups with dicarboxylic acids, one takes advan-
tage of the fusibility of these linear highly poly-
merized products, The inolten polyamides are
capable of being formed into foils, films, plates,
tubes, rod, threads, ribbens and the kike hy cas‘-
ing, pressing or injection moulding. As the poly-
amides generally possess very high meliing poinis
and pertly are sensitive to oxygen at raised tem-
peratures, these kinds of working up require es-
pecial precaution. The polyamides can also be
warked up with the aid of solvents. Howazver, it
is of disadvantage that in contrast with other
substances as, for instance, the cellulose deriva-
tives, there are only few solvents cr mixtures of
solvents for the polyamides.

My invention has for an object to provide a
new method especially suitable for the working
up of polyamides.

Other objects of this inventlon will brcome
apparent from the reading of the delailed de-
scription following hereinafter.

I have found that the pnlyamides can simply
be warked up to produce foiis, films, tubes, rods
and the ke If they are first soaked in an ov-

ganic liquid contalning in ils molecule at Jgast ::

one hydroxyl group angd being preferably diluted
with water, then freed from the eXcess of the
liquid and finally fused at elevated temperature,
if necessary under pressure. As has been sur-
prisingly discovered, soaked polyamide the in-
crease in weight of which amounts to 10-70%
fuses almost immediately at raised temperature
within narrow temperature limits whereby 2 ho-
mogeneous mass is obiained. The temperature
interval s dependent on the nature and quantity
of the used liquid containing a hydroxyl group
and is far below the melting intcrval of the “diy”
polyamide. The appearance of the polyamide is
not changed by the swelling treatment, apart
from the increase in thickness.
ing a melting point of 180-185°C already fuses
at about 75°C when soaked with ethanol of 70%
strength. The more water the alcohel, which
serves as the swelling agent, contalns, the lower
the soaked polyamides will fuse. When the heat
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is not simultaneous!y added on =211 sides, an rcs-
cape of the swelling agent distributed in the melt
ean be only avolded under = low pressure while
melting.

Owing to the precess of thia Invention it is pes-
stble te work up the polyamides into blocks in
the apparatus usueal in the celluloid industry; the
blocks in turn are cut to plates of any thickness
by means of usual cutting devices. Since the lin-
ear polyamldes can be dried to form folls, fllms
and the like in the same way as cellulcse dariv-
atives T have succeeded in substituting for cellu-
lold new substances which have a much higher
softening point than celluloid. The number of
flelds of application for foils and the like from
artificial materlals is increased thereby owing
to the high melting point; for the hitherto known
artificlal materlals generally have a melting point
of beloew 100°C.

The more detalled practlce of the invention is
Rlustrated by the following exampies, There are
of course many forms of the invention other
than these specific embodiments.

Example 1

For the production of folls, plates and the like
a plece of an Interpolyamide prepared by con-
densing, for instance, hexamethylenediamine and
adiplc acid with e-caprolactam, about 1 kg, in
welight, 3 times 2 square centimeter in size and 0.5~
3 mm. in thickness Is caused to swell In 2 kg, of
ethanol of 809 strength at 15-28°C. During
swelllng the mixture may be moved to distribute
the swelllng agent. After about three days the
excess of liquid ls removed and the polyamide,
which has absarbed 40-5¢ per cent. by welght of
Hquid and stiil s the same slze as the untreated
piece but is semewhat thicker, Is placed In a
boiling press usual in the cellulold Industry. 'The
melting of the swollen polyamide is earcied out
at a temperature of about 50°C produced by wa-
ter of about 100°C. It is convenient first to fuse
the polyamide in open boiling press before a slight
pressure is employed, whereby a compact stric-
ture Is readily ebtained in the forming block.

After cooling the block 1s worked up into folls
by a customary celiuloid cutting machine. The
surface of the foils when dried may be pelished.
It is of advantage to soften the surface siightly
with a suitable swelling agent before the folls are
treated in the usual polishing press.

The soaked polyamide may aisc be fused to
form a so-called round block which serves for the
manufacturing of ribbons, rods or threads by



means of apperatus and tools known In the cel-
luloid industry.
Ezample 2

About 1 kg. of the interpoiyamide described
in Example 1 15 soaked with 2 kg, of methanol
of about 65% strength at 15-25° C, After pour-
Ing off the swelling liquid, the polyamide the
welght of which has Increased by about 35% is
put in the piston room of a press for making
tubes whereupon the press is closed at the mouth-
plece as well as at the end of the piston. The
fusion of the mass is carrled out at 70° C. The
polyamide homogeneously melted is then molded
Into tubes by using the usual mouthpleces. Ow-
ing to their great resistance to bacteria the trans-
parent tubes as clear as glass are especlally sult-
able for use in food industry, in brewerles, for
beer pipes and also artificial skins for sausages.
Moreover, they are a useful raw material for man-
ufacturing medica] instruments as, for instance,
cannulas, catheters or syringes since they are re-
sistant to boiling water when completely dried
and accordingly readily to be sterilized.

As the polyamides are unbreakable and very
resistent to many organic solvents that may also
be used for apparatus of the chemlcal Industry,
for instance, for slght glasses or devices for in-
dicating the level of liquids.

It is also possible to eut open the tubes, espe-
clally after the mass has heen carefully filtered
before leaving the mouthplece of the press, to
obtaln an extremely valuable raw material for
the productlon of compound glass. Further, the
foils may be employed as “organic glass”, for in-
stance, for greenhouses, disinfecting cases and
windows for breathing apparatus and the like.

Finally it 18 also possible to choose the diam-
eter of the holes, through which the mass 1s ex-
truded, so small as to form very thin solld or
hollow threads, ribbons, and bristles for the man-
ufacture of fabric, artificlal horsehalr, brushes
and the like,

Ezxample 3

Instead of the press for making tubes as used
in Example 2 presses otherwise shaped may also
be employed, for Instance, apparatus as usual for
moulding artifielal resins. It Is thus possible to
work up the swelled polyamide mass In exactly
dosed amounts directly into finlshed products
without that temperatures of above 110° C are
necessary. This fact 1s of great advantage lnas-
much as it is possible to produce completely col-
orless finished products as clear as glass and hav-
ing valuable mechanical propertles, After &
short perliod of drying the polyamide agsaln ex-
hibits the original high softening point.
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Ezqgmple 4

10 kg. of an interpolyamide from hexamethyl-
ene-diamineadipate and e-caprolactam are
soaked In 10 kg. of Isobutanol of 959% strength
till a test exhibits a uniform distribution and a
content of about 25¢% of the swelling agent.
When this stage has been reached, the mixture
is fused at a temperature close below the boiling
point of the azeotropic mixture of Isobutanol-
water. The molten mass 1s then worked up on
cold (about 20° C) drums having a peripheral
speed of 5 m/minutes to produce foils having a
thickness of about 0.05 mm. The foils are sub-
sequently dried and, if deslred, polished or dead-
ened.

The thickness of the folls thus produced may
be varled between about 0.09 and 0.02 mm. by
adjusting the distance of the drums. The num-
ber of the passages through the drums depends
upon the difference between the temperatures of
the molten mass and the surface of the drums.
The lower the temperature of the drum, the more
readily the rapidly solidifying mass can he worked
up into thin folls and the lower is the number of
the necessary passages through the drums. At
a difference of temperature of more than 30° C
one passage already suffices, especially If the pe-
ripheral speed of the drums is 2-15 m./minute.
The veloclty of the solidifying of the melt can
be regulated by changing the swelllng agents and
in particular by adjusting the water content of
the swelling llquid. It is also convenient to ad-
Just the temperature of the melt before it passes
through the cooled drums.

The thin foils obtained according to Example 4
and having & high softening point are used as
wrapping materials and insulating materlals,
furthermore, when cut Into ribbons, for the man-
ufacture of plalted goods, artificial straw and
the like.

Instead of aqueous alcohols other liquids con-
taining hydroxyl groups may also be used as
swelllng agents as, for instance, the ethers of
ethyleneglycol, if desired, mixed with alecchols,
or mixtures of alcohols with other organic lig-
ulds.

By adding dyestufls to the swelllng agents the
polyarnide products may also be dyed. Products
opaquely dyed may be prepared by forming the
dyestuffs In & manner known per se by way of
double reactlon in the swelling parts of the poly-
amide, In this case it Is merely necessary to
cause the reactants employed for the double re-
actlon to act successlvely and dissolved in two
swelling liquids which may be simliar or different,

Sometimes it Is convenient to add softening
agents to the swelling liquids.
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