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Description

Technical Field of the Invention

[0001] The present invention relates to para aramid fiber and method for producing the same.

Background Art of the Invention

[0002] Polyparaphenylene terephthalamide fiber (hereinafter, referred to as para aramid fiber) is a synthetic fiber
having high functions such as of high strength, high modulus elasticity, high thermal resistance, non-electro-conductivity,
and no rust occurrence, as well as having flexibility and lightweight property, which are characteristics of organic fibers.
From these properties, it is used as a reinforcement material for a tire for a motorcar, a motorcycle and a bicycle, a
timing belt for a motorcar, a conveyer and the like. Further, it is also used for reinforcing an optical fiber cable, and as
arope. Furthermore, it is also applied to a bulletproof jacket, protection clothes which are formed as working gloves and
working clothes by utilizing the feature being hard to be cut against an edged tool, and clothes for fire fighting formed
by utilizing the feature being hard to burn.

[0003] Inthese applications, nevertheless a dyeable property is required in addition to the above-described properties,
it has been difficult to dye aramid fiber, because of its high crystallinity, and its minute structure due to high intermolecular
force.

[0004] The following methods have been proposed so far, as methods for dyeing aramid fibers.

[0005] JP-A-SHO 50-12322 proposes a method for diffusing additives such as dye, antioxidant, ultraviolet insulation
agent, and fireproofing agent in a fiber expanded by water. However, JP-A-SHO 50-12322 does not describe with respect
to diffusion of all kinds of dyes into fibers, and also does not specify the conditions. Especially, it does not describe
dyeing under a condition of a water content of 50% or less.

[0006] JP-A-SHO 54-59476 discloses a method for dyeing from buckling portions of a fiber after providing crimps to
the fiber at 10 crimps/inch or more. Further, JP-A-HEI 2-41414 discloses a method for adding an organic pigment to a
dope for spinning. JP-A-SHO 63-145412 proposes a method for introducing para oriented aramid into a process, in
which the tension is relaxed, at a coagulation step immediately after spinning, thereby bringing it into contact with a
dyeing solution. Further, JP-A-HEI 7-258980 proposes a method for bringing para aromatic polyamide, whose inherent
viscosity is 2.5 dl/g or less and which is expanded by water, into contact with a dyeing solution. JP-A-HEI 8-260362
discloses a method for dyeing by a cationic dye at a temperature of 130 °C or higher, while using a fiber expansion
agent. JP-A-HEI 5-209372 discloses a method for dyeing a copolymerized para aramid fiber at a temperature of 160 °C
or higher by using a dispersed dye having a molecular weight of 400 or less. Furthermore, JP-A-HEI 9-87978 and JP-
A-HEI 9-87979 propose a method for dyeing a para aramid fiber under a condition of a high pressure and a temperature
of 200 °C after treating it with a polar solvent such as dimethylsulfoxide.

[0007] Inthe method of the above-described JP-A-SHO 54-59476, however, for a high-strength and rigid para aramid
fiber, it is difficult to provide crimps at 10 crimps/inch or more, and this method is restricted for a formation of a staple.
The method disclosed in JP-A-HEI 2-41414 is a proposal for a so-called originally colored spinning, and the method
described in JP-A-SHO 63-145412 is a method for bringing a fiber into contact with a dye solution at a tension-free
condition without winding it after spinning. In any method, a fairly large volume of production per one color is required,
and the color employed is limited. In the method disclosed in JP-A-HEI 7-258980, the strength of a fiber is extremely
low because of a low viscosity of the polymer, and therefore, the method cannot satisfy the feature of high strength
which aramide fiber essentially has. The method disclosed in JP-A-HEI 8-260362 is a proposal for a spun yarn, which
is inferior to a filamentary yarn in tensile strength and tensile elastic modulus, and therefore, it is not satisfied as a method
for dyeing a filament capable of utilizing the function of a high strength and a high elastic modulus of original aramide
fiber. The methods disclosed in JP-A-HEI 5-209372, JP-A-HEI 9-87978 and JP-A-HEI 9-87979 are not common, because
they require special equipment such as one for recovery of a polar solvent or for high-temperature dyeing.

[0008] So far, a method for post-dyeing capable of applying various colors at a form of a filament which can maintain
the features of high-strength and high-elastic modulus of aramide fiber, namely, a method for dyeing various colors in
a dyeing process, capable of dyeing at respective colors individually from each other, separatedly and after a process
in which a spun filament is once wound onto a tube-like material, has not yet been realized.

[0009] A yarn forming process for forming a filamentary yarn and a dyeing process for dyeing the yarn generally are
separated from each other, and the respective processes are performed by respective technical experts using respective
exclusive equipment. To satisfy severe requirements of customers as to colors of dyed textile products, it is important
to break off the process once after producing fibers, and to transport the fibers to a plant for dyeing and dye the fibers
in respective colors, that customers require, by technical experts for dyeing.
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Disclosure of the Invention

[0010] Accordingly, it is an object of the present invention to provide a para aramid fiber which can be dyed while its
properties of high strength and high modulus elasticity can be maintained, and a para aramid fiber dyed in various colors.
[0011] To accomplish this object, the present invention takes the following ways.

(1) A dyeable polyparaphenylene terephthalamide fiber which has been wound once after spinning and has not
been dyed yet, characterized in that the fiber has a tensile strength of 15 g/denier or more and a crystal size (110
direction) of 30 to 55 angstroms and has no history of a treatment drying to have a water content of 15% or less.
(2) A staple type of dyeable polyparaphenylene terephthalamide fiber, wherein the fiber according to the above-
described (1) is treated to be provided with 4 to 9 crimps/25mm, and cut at a fiber length of 20 to 150 mm.

(3) A flock type of dyeable polyparaphenylene terephthalamide fiber, wherein the fiber according to the above-
described (1) is cut at a length of 0.1 to 3 mm.

(4) A dyed polyparaphenylene terephthalamide fiber, wherein the fiber according to the above-described (1) is dyed.
(5) The dyed polyparaphenylene terephthalamide fiber according to the above-described (4), wherein the fiber is
dyed by a cationic dye.

(6) A staple type of dyed polyparaphenylene terephthalamide fiber, wherein the staple type of polyparaphenylene
terephthalamide fiber according to the above-described (2) is dyed.

(7) The staple type of dyed polyparaphenylene terephthalamide fiber according to the above-described (6), wherein
the fiber is dyed by a cationic dye.

(8) A flock type of dyed polyparaphenylene terephthalamide fiber, wherein the flock type of polyparaphenylene
terephthalamide fiber according to the above-described (3) is dyed.

(9) The flock type of dyed polyparaphenylene terephthalamide fiber according to the above-described (8), wherein
the fiber is dyed by a cationic dye.

(10) A method for producing a dyed polyparaphenylene terephthalamide fiber by a filament forming step and a
filament dyeing step, performed separatedly from each other, the filament forming step being performed by preparing
a dope for spinning from polyparaphenylene terephthalamide having an inherent viscosity (n inh) of 5 or more and
a concentrated sulphuric acid, once spinning the dope in air through fine holes of a spinning die, and immediately
thereafter, introducing the spun dope into water to coagulate it to form a high-strength and high-modulus elasticity
filament, characterized in that the fiber has a tensile strength of 15 g/denier or more and a crystal size (110 direction)
of 30 to 55 angstroms, and a water content of the fiber is always maintained such that the water content is not 15%
or less.

(11) A method according to above-described (10), wherein the dyeing step is a cheese-dyeing using a cationic dye
at a condition of a number of twist defined by a coefficient of twist of 0.2 or less represented by the following equation.

K=(T JD)/2870

K: coefficient of twist
T: number of twist (number/m)
D: fiber size in absolute dry condition (denier)

The Best mode for carrying out the Invention

[0012] A polyparaphenylene terephthalamide (hereinafter, also referred to as "PPTA") according to the present inven-
tion is a polymer obtained by polycondensation of terephthalic acid and paraphenylenediamine, and a small amount of
dicarboxylic acid and diamine may be copolymerized. Polyparaphenylene terephthalamide fiber (hereinafter, referred
to as "para aramid fiber") according to the present invention is produced by making an optically anisotropic dope from
PPTA having an inherent viscosity (n inh) of 5 or more and a concentrated sulphuric acid, once spinning the dope in air
through fine holes of a spinning die, immediately thereafter, introducing the spun dope into water to coagulate it, intro-
ducing it into a Nelson roller and neutralizing it in a sodium hydroxide solution, slightly drying it by a hot roller after a
water washing process, and passing it through a process for continuously winding it on a tube as a filament. Para aramid
fiber wound is wrapped by a wrapping material such as a polyethylene film so as to prevent it from being dried before
being sent to a drying process. The crystallinity of the para aramid fiber in this step is 50% or less. Although the tensile
modulus elasticity of the fiber is over 400 g/denier and it has a feature as a high-modulus elasticity fiber, in order to
further increase the modulus elasticity, the fiber is heat treated at a temperature of 350 to 400°C for 5 to 10 seconds
after drying, and by this treatment, the crystallinity is generally increased up to a degree over 50%.
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[0013] The inherent viscosity ( n inh) of PPTA used in the present invention is preferably 5 or more. If the inherent
viscosity (n inh) is less than 5, it is hard to obtain the fiber properties of high strength and high modulus elasticity.
[0014] Inthe para aramid fiber according to the present invention, it is necessary that the crystal size (110 direction)
is in a range of 30 to 55 angstroms and the water content is always maintained such that the water content is not 15%
or less. If the crystal size is less than 30 angstroms, it is difficult to sufficiently densify the fiber and to achieve the fiber
properties of high strength and high modulus elasticity, and if the crystal size is more than 50 angstroms, it is difficult to dye.
[0015] Where, "the water content is always more than 15% means that it has no history of a treatment that has dried
it at a water content of 15% or less. If the fiber is dried at a water content of 15% or less, the structure is too densified
and it becomes hard to dye it. In such a condition, even if water is provided again, the dyeability cannot be recovered.
If the water content is 50% or more, it is difficult to wind the fiber because the frictional resistance between the fiber and
guide rolls and the like becomes great. To control such a preferable water content, it is desired to dry the spun para
aramid fiber at a hot roller temperature of 100 to 150 °C for 5 to 20 seconds. If drying temperature is lower than 100°C,
it is difficult to remove water, and occurs a problem in handling after winding the fiber onto a tube. If higher than 150 °C,
it is difficult to dye because the crystallinity is too accelerated.

[0016] In the present invention, para aramid fiber having such properties is served to a dyeing treatment. For the
method for dyeing, a particular apparatus and a particular method are not required, and an existing apparatus for dyeing
synthetic fibers can be used. The dyeing is achieved by controlling pH by adding an assistant and an acid to a proper
amount of dye, starting to dye at, for example, 60°C, elevating the temperature to 130°C for 60 minutes, and dyeing for
30 minutes. As the dye to be used in a condition of a water content less than 50%, a cationic dye, which easily permeates
even into a dense structure of fiber, is most desirable.

[0017] Para aramid fiber according to the present invention is useful to various applications. Dyed para aramid fiber
filament can be used as machine cottons, cords, ropes and woven fabrics with various colors. Para aramid fiber fabrics
with various colors obtained by the present invention can be used for clothing for sports, bag texture, working clothes,
clothes for fire fighting, and various kinds of protection clothes, tents clothes and other applications. In a texture for
bulletproof jacket dyed in an inconspicuous color, even if the outer skin is broken by shot and the para aramid fiber used
as a bulletproof texture is exposed, it is not conspicuous.

[0018] Further, as products applied with dyed para aramid fiber according to the present invention, seat belts for
motorcars, protection clothes for speedboat race players, bowstrings, tennis guts, fishing lines and the like can be raised.
In a case where dyed para aramid fiber according to the presentinvention is used as a reinforcing material of a transparent
or semi-transparent resin, it may be produced as a colorful resin product because the colored reinforcing material can
be seen through the transparent or semi-transparent resin. For example, such a structure can be employed for a glass
frame made from resin, a frame of tennis racket, a hockey stick, a fishing rod, a golf shaft and the like. In a case where
the resin is an elastomer, it is useful for a force transmitting resin belt, a resin hose, a bicycle tire and the like. Para
aramid fiber according to the present invention can be applied to ropes or electric wires whose production year is indicated
by colors. In a bundle of electric wires, reinforcement of each electric wire and discrimination of a terminal of each electric
wire can be both achieved by using reinforcing materials having the respective colors different from each other. It can
also be used for a so-called lip cord, in which the fiber is provided under the covering material of the electric wire and
the covering material can be cut by using the fiber to expose the wire terminal.

[0019] A colored para aramid fiber staple can be obtained by passing a dyed para aramid fiber filament through a
crimper to provide 4 to 9 crimps/25mm (for example, 6 crimps/inch) similarly to that in commercial para aramid fibers,
and cutting the crimped fiber at a length suitable for spinning, namely, at a length of 20 to 150 mm. The dyed para aramid
fiber can be made as flocks for electrical flocking by cutting it at a length of 1 to 3 mm without crimping. In the present
invention, it may be performed that para aramid fiber before dyeing is crimped and cut, and after making a staple, it is
dyed. Similarly, it may be performed that the fiber is dyed after being cut to make flocks for electrical flocking.

Examples

[0020] The present invention will be hereunder explained based on Examples. The following methods for estimating
properties in the were employed.

(1) Crystal size
[0021] Itis determined by wide angle X-ray diffraction method.
- X-ray analysis apparatus: Type 4036A2 produced by Rigaku Denki corporation

- X-ray source : CuKa ray
curved crystal monochorometer (used with graphite)
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(2) Inherent viscosity

[0022] Inherent viscosity ( n inh) is determined by a regular method, using a solution in which a polymer is dissolved
in a concentrated sulphuric acid with a concentration of 98.5 wt% at a polymer concentration (C) of 0.5 g/dl and at a
temperature of 30°C.

ninh = ( In* nrel)/C

(3) Tensile strength and Elongation properties of fiber

[0023] Tensile strength and tensile modulus elasticity (initial tensile resistance) of fiber are determined according to
JIS-L-1013.

(4) Water content

[0024] Water content is determined according to JIS-L-1013.

Water content (%) = (W-W') X100/W°®

Where,
W: mass of a sample at the time when the sample is taken
W'’ mass of the sample in absolute dry condition

(5) L value

[0025] L value is determined according to JIS-Z-8729. As the measurement apparatus, Macbeth Color Eyes 3000
produced by Sumika Bunseki Center Corporation is used.

Example 1, Comparative Example 1:

[0026] Para aramid fiber A (filamentary yarn), which had a filament number of 1,000 and a total size of 1,500 deniers
(converted into absolute dry condition) was produced by dissolving PPTA prepared by a usual method (n inh = 6.5) in
a concentrated sulphuric acid with a concentration of 99.9 % to prepare a dope for spinning having a polymer concentration
of 19.0 % at a temperature of 80 °C, after spinning the dope in air through 1,000 fine holes each having a diameter of
0.06 mm of a die for a moment, introducing the spun dope into water of 4°C to coagulate it, introducing it into Nelson
roller, neutralizing it by 8% sodium hydroxide solution, after washing, drying it by a hot roller for 15 seconds and winding
it continuously onto a plastic tube.

[0027] Further, dried para aramid fiber B (filamentary yarn) was produced by introducing the para aramid fiber A,
without winding, into a following hot roller to further heat treat it at a temperature of 350 °C for 10 seconds, and thereafter,
winding it.

[0028] The properties of these para aramid fibers are shown in Table 1.

Table 1
Kind of fiber A B
Crystal size (A) 110 direction 42 65
Tensile strength (g/denier) 23.0 | 22.2

Tensile modulus elasticity(g/denier) | 565 850

Water content (%) 48 2.2

[0029] These para aramid fiber filamentary yarns were dyed in a dark blue at the following conditions. The "owf"
indicates wt% of a dye relative to fiber weight of a dried fiber. "g/I" indicates weight ratio of an assistant relative to 1 liter
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of a dyeing bath prepared.
- Dyes (cation dyes) :

"ASTRAZON GOLDEN YELLOW GL"

(C1 YELLOW 28, produced by DYSTER Corporation) : 0.1 %owf "KAYACRYL RED GL"

(C1 RED 29, produced by Nippon Kayaku Corporation) : 2.0 %owf "AIZEN CATHILON BLUE TBLH"
(produced by Hodogaya Kagaku Corporation) : 8.0 %owf

- Assistant:

"Neodespon AC" (produced by Mohrin Corporation) : 2 g/l

Acetic acid : 1 g/l

Nitric acid sodium : 20 g/l

"Tereal carrier A111" (produced by Meisei Kagaku Corporation) : 20 g/|

[0030] A sample of the para aramid fiber was taken by a weight of 10 g as a weight converted into absolute dried
condition, it was started to be dyed at a condition of a bath ratio of 1:15 and a temperature of 60 °C, the temperature
was elevated up to 130°C for 60 minutes, and it was dyed for 30 minutes. After dyeing, it was served to reduction cleaning
in a bath of an anti-ion active agent and a reductant at 80 °C for 20 minutes, and after dehydrated and dried, L value
was determined. The smaller the L value is, the smaller the reflection of a light is and the darker the color tone is. In a
case of an identical color, the smaller the L value is, the better it is dyed. In the dyeing method using the dyeing bath
prepared in the above-described manner, a grade of 50 or less in L value was determined to be well-dyed.

[0031] Para aramid fiber A adsorbed the dye well, but para system aramide fiber B almost was not dyed.

Examples 2 to 4, Comparative Example 2:

[0032] Para aramid fiber A was left at a room temperature to release water, the water content before dyeing was
varied, and then it was dyed at the same condition as that of the above-described Example. The fibers were well dyed
except in Comparative Example 2 of a water content of 5 %.

Comparative Example 3:

[0033] Para aramid fiber A was dyed under the aforementioned condition after the water content before dyeing had
been controlled at 0 % by drying the fiber at 100°C for 60 minutes using a circulation type hot-air dryer. However, it
almost was not dyed.

[0034] The results of these Examples and Comparative Examples are shown in Table 2.

Table 2
Kind of fiber | Water content | Lvalue | Tensile strength Tensile modulus

elasticity

(%) (g/denier) (g/denier)
Comparative Example 1 B 2.2 65.6 22.2 830
Example 1 A 48 454 23.0 565
Example 2 A 45 455 23.0 565
Example 3 A 28 45.4 23.0 565
Example 4 A 12 46.0 23.0 565
Comparative Example2 A 5 50.2 23.0 565
Comparative Example 3 A 0 65.2 23.0 565

Example 5:

[0035] The yarn of para aramid fiber A was wound, without adding a twist to the yarn, onto a plastic tube at a tension
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of 0.04 g/denier, which tube has an inner diameter of 51 mm, an outer diameter of 57 mm and a length of 250 mm length
and has many holes each having a diameter of 8 mm on the portion that the yarn is to be wound. The amount of winding
was set at 1 kg as a weight in absolute dried condition. It was dyed under the aforementioned condition, using a cheese-
dyeing apparatus, in which a dyeing solution was circulated from the holes defined on the plastic tube to the outside of
the cheese through the yarn. The water content of the para aramid fiber before dyeing determined was 48 %. Because
the para aramid fiber A slightly released water and its volume decreased accompanying with the elevating temperature
during dyeing, gaps were formed between fibers and the dyeing solution was well circulated. L value of the para aramid
fiber A after dyeing was 45.5, and it was well dyed. Tensile strength of the dyed para aramid fiber was 23.0 g/denier,
tensile modulus elasticity was 565 g/denier, and they were satisfactory as properties of a high-strength and high-modulus
elasticity para aramid fiber.

Comparative Example 4:

[0036] Twists were added to the yarn of para aramid fiber A by a ring twister at a number of twist of 74/m corresponding
to a coefficient of twist = 1 defined by the below equation. This twisted yarn was cheese-dyed in the same manner as
that of Example 5. Because the filamentary yarn had a circular section by the twisting and a space was formed between
yarns at a state wound on a plastic tube, the circulation of the dyeing solution during dyeing was better than that in
Example 5. However, partially there occurred an insufficient dyeing portion having a low concentration.

[0037] Water in the filament was released by ballooning at the twisting and a centrifugal force exerted on a rotating
bobbin, and it was observed that water drops were splashed around the twister. As a result, low-water content portions
were formed partially on the para aramid fiber in its longitudinal direction, and on those portions the dyeing was insufficient.

K=(TJ D)/2870

K: coefficient of twist

T: number of twist (number/m)

D: fiber size in absolute dry condition (denier)

[0038] Thus, according to the present invention, a polyparaphenylene terephthalamide fiber, which can be dyed while
its properties of high strength and high modulus elasticity are maintained, and a polyparaphenylene terephthalamide
fiber dyed in a variety of colors, can be provided.

Industrial Applications of the Invention

[0039] Inthe present invention, a polyparaphenylene terephthalamide fiber, which can be dyed while its properties of
high strength and high modulus elasticity are maintained, and a polyparaphenylene terephthalamide fiber dyed in a
variety of colors, can be provided. The para aramid fiber according to the present invention is suitable for various
applications, especially the dyed para aramid fiber filament can be used as machine cottons, cords, ropes and textiles
with various colors. Para aramid fiber textile with various colors according to the present invention can be used as
clothing for sports, bag texture, working clothes, clothes for fire fighting, and various kinds of protection clothes, tents
clothes and other applications.

Claims
1. A dyeable polyparaphenylene terephthalamide fiber which has been wound once after spinning and has not been
dyed yet, characterized in that said fiber has a tensile strength of 15 g/denier or more and a crystal size (110

direction) of 30 to 55 angstroms and has no history of a treatment drying to have a water content of 15% or less.

2. A staple type of dyeable polyparaphenylene terephthalamide fiber, wherein the fiber according to claim 1 is treated
to be provided with 4 to 9 crimps/25 mm, and cut at a fiber length of 20 to 150 mm.

3. Aflock type of dyeable polyparaphenylene terephthalamide fiber, wherein the fiber according to claim 1 is cut at a
length of 0.1 to 3 mm.

4. A dyed polyparaphenylene terephthalamide fiber, wherein the fiber according to claim 1 is dyed.
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The dyed polyparaphenylene terephthalamide fiber according to claim 4, wherein said fiber is dyed by a cationic dye.

A staple type of dyed polyparaphenylene terephthalamide fiber, wherein the staple type of polyparaphenylene
terephthalamide fiber according to claim 2 is dyed.

The staple type of dyed polyparaphenylene terephthalamide fiber according to claim 6, wherein said fiber is dyed
by a cationic dye.

A flock type of dyed polyparaphenylene terephthalamide fiber, wherein the flock type of polyparaphenylene tereph-
thalamide fiber according to claim 3 is dyed.

The flock type of dyed polyparaphenylene terephthalamide fiber according to claim 8, wherein said fiber is dyed by
a cationic dye.

A method for producing a dyed polyparaphenylene terephthalamide fiber by a filament forming step and a filament
dyeing step, performed separately from each other, wherein said filament forming step being performed by preparing
a dope for spinning from polyparaphenylene terephthalamide having an inherent viscosity (n inh) of 5 or more and
a concentrated sulphuric acid, once spinning said dope in air through fine holes of a spinning die, and immediately
thereafter, introducing the spun dope into water to coagulate it to form a high-strength and high-modulus elasticity
filament, characterized in that said fiber has a tensile strength of 15 g/denier or more and a crystal size (110
direction) of 30 to 55 angstroms, and a water content of said fiber being always maintained such that the water
content is not 15% or less.

The method of claim 10, wherein the dyeing step is a cheese-dyeing using a cationic dye at a condition of a number
of twist defined by a coefficient of twist of 0.2 or less represented by the following equation:

K =(rvD)/2870

K: coefficient of twist
T: number of twist (number/m)
D: fiber size in absolute dry condition (denier).

Patentanspriiche

1.

Eine farbbare Polyparaphenylenterephtalamid-Faser, die nach dem Spinnen einmal gewickelt wurde und noch nicht
gefarbt wurde, dadurch gekennzeichnet, da? die besagte Faser eine Reil}festigkeit von 15 g/Denier oder mehr
und eine KristallgrofRe (110 Richtung) von 30 bis 55 Angstrom hat und keiner Trocknungsbehandlung unterzogen
wurde, um einen Wassergehalt 15 % oder weniger zu haben.

Eine Spinnfaserart einer farbbaren Polyparaphenylenterephtalamid-Faser, wobei die Faser gemafR Anspruch 1 so
behandelt wird, daR sie mit 4 bis 9 Einarbeitungen/25 mm ausgestattet wird und auf eine Faserlange zwischen 20

bis 150 mm geschnitten wird.

Eine Flockfaserart einer farbbaren Polyparaphenylenterephtalamid-Faser, wobei die Faser gemaf Anspruch 1 auf
eine Faserlange zwischen 0,1 bis 3 mm geschnitten wird.

Eine gefarbte Polyparaphenylenterephtalamid-Faser, wobei die Faser gemaf Anspruch 1 geférbt wird.

Die gefarbte Polyparaphenylenterephtalamid-Faser gemal Anspruch 4, wobei die besagte Faser mit einem kati-
nonischen Farbstoff geféarbt wird.

Eine Spinnfaserart einer gefarbten Polyparaphenylenterephtalamid-Faser, wobei die Spinnfaserart der Polypara-
phenylenterephtalamid-Faser gemaR Anspruch 2 gefarbt wird.

Die Spinnfaserart der gefarbten Polyparaphenylenterephtalamid-Faser geméaR Anspruch 6, wobei die besagte Faser
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mit einem katinonischen Farbstoff geférbt wird.

Eine Flockfaserart einer gefarbten Polyparaphenylenterephtalamid-Faser, wobei die Flockfaserart der Polypara-
phenylenterephtalamid-Faser gemaf Anspruch 3 gefarbt wird.

Die Flockfaserart der gefarbten Polyparaphenylenterephtalamid-Faser gemafR Anspruch 8, wobei die besagte Faser
mit einem katinonischen Farbstoff geféarbt wird.

Ein Verfahren zu Herstellung einer geféarbten Polyparaphenylenterephtalamid-Faser durch einen Schritt zur Bildung
von Filamenten und einem Farbeschritt fir die Filamente, die getrennt voneinander ausgefiihrt werden, wobei der
besagte Schritt zur Bildung von Filamenten durchgefuhrt wird, indem eine Spinnflissigkeit aus Polyparaphenylen-
terephtalamid, welches einer inhdrente Viskositat (n inh) von 5 oder mehr hat, und einer konzentrierten Schwefel-
saure hergestellt wird, die besagte Flissigkeit einmal in Luft durch feine Locher eines Spinndruckguf3gerats ge-
sponnen wird, und die gesponnene Flissigkeit sofort anschlieBend in Wasser gegeben wird, um sie zu koagulieren
um ein hochfestes und extra steifes elastisches Filament zu bilden, dadurch gekennzeichnet, daf? die besagte
Faser eine ReilRfestigkeit von 15 g/Denier oder mehr und eine Kristallgrée (110 Richtung) von 30 bis 55 Angstrom
hat und der Wassergehalt immer so gehalten wird, daf3 er nicht bei 15 % oder weniger liegt.

Das Verfahren geméafR Anspruch 10, bei welchem der Farbeschritt eine Kreuzspulenfarbung ist, bei welcher ein
kationischer Farbstoff verwendet wird, unter den Bedingungen einer Anzahl an Garndrehungen, definiert durch den
Koeffizient der Garndrehung von 0,2 oder weniger, dargestellt durch die folgende Gleichung:

K= (T@y2870

K: Koeffizient der Garndrehung
T: Anzahl der Garndrehungen (Anzahl/m)
D: GroRRe der Fasern in absolut trockenem Zustand (Denier).

Revendications

Fibre de poly-para-phényléne-téréphtalamide pouvant étre teinte, qui a été enroulée une fois aprés le filage et qui
n'a pas encore éteé teinte, caractérisée en ce que ladite fibre posséde une résistance a la traction d’au moins 15
g/denier et une taille de cristal (direction 110) de 30 a 55 angstrdms et n'a pas d'antécédents de traitement de
séchage destiné a lui faire avoir une teneur en eau inférieure ou égale a 15%.

Fibre courte de poly-para-phényléne-téréphtalamide pouvant étre teinte, dans laquelle la fibre selon la revendication
1 est traitée pour étre dotée de 4 a 9 frisures/25 mm et découpée a une longueur de fibre de 20 a 150 mm.

Fibre floc de poly-para-phényléne-téréphtalamide pouvant étre teinte, dans laquelle la fibre selon la revendication
1 est découpée a une longueur de 0,1 a 3 mm.

Fibre de poly-para-phényléne-téréphtalamide teinte, dans laquelle la fibre selon la revendication 1 est teinte.

Fibre de poly-para-phényléne-téréphtalamide teinte selon la revendication 4, dans laquelle ladite fibre est teinte au
moyen d’un colorant cationique.

Fibre courte de poly-para-phényléne-téréphtalamide teinte, dans laquelle la fibre courte de poly-para-phénylene-
téréphtalamide selon la revendication 2 est teinte.

Fibre courte de poly-para-phényléne-téréphtalamide teinte selon la revendication 6, dans laquelle ladite fibre est
teinte au moyen d’un colorant cationique.

Fibre floc de poly-para-phénylene-téréphtalamide teinte, dans laquelle la fibre floc de poly-para-phényléne-téréph-
talamide selon la revendication 3 est teinte.
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Fibre floc de poly-para-phényléne-téréphtalamide teinte selon la revendication 8, dans laquelle ladite fibre est teinte
au moyen d'un colorant cationique.

Procédé de production d’'une fibre de poly-para-phényléne-téréphtalamide teinte comportant une étape de formation
de filaments et une étape de teinture des filaments, réalisées séparément I'une de l'autre, dans lequel ladite étape
de formation de filaments consiste a préparer un bain de filage a partir de poly-para-phényléne-téréphtalamide
ayant une viscosité inhérente (n inh) au moins égale a 5 et d’acide sulfurique concentré, a filer une fois ledit bain
de filage dans l'air a travers les petits trous d'une filiere et, juste aprés, a introduire le bain filé dans de I'eau pour
le coaguler afin de former un filament de grande résistance mécanique et de grand module d’élasticité, caractérisé
en ce que ladite fibre posséde une résistance a la traction d’au moins 15 g/denier et une taille de cristal (direction
110) de 30 a 55 angstréms et en ce que la teneur en eau de ladite fibre est toujours maintenue de maniéere a ne
pas étre inférieure ou égale a 15%.

Procédé selon la revendication 10, dans lequel I'étape de teinture est une teinture sur bobine fromage qui fait appel

a un colorant cationique dans une condition de nombre de torsions, défini par un coefficient de torsion inférieur ou
égal a 0,2, représenté par I'équation suivante :

K = (T+/D D)/2870

K : coefficient de torsion
T : nombre de torsions (nombre/m)
D : taille de la fibre dans une condition absolument séche (denier).
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