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Description
BACKGROUND OF THE INVENTION
1) Field of the Invention

The present invention relates to a process for producing a woven or knitted fabric having a high
elasticity. More particularly, the present invention relates to a process for producing a woven or knitted
fabric having a high elasticity, a strong resiliency, a good draping property, and a high stretch-elasticity.

2) Description of the Related Arts

A conventional stretchable woven or knitted fabric is usually produced by using stretchable yarns
comprising polyurethane elastic filaments and having a high stretch-elasticity.

Usually, the polyurethane elastic filament yarns are used in combination with non-elastic yarns
comprising polyamide fibers or filaments.

The polyamide filament yarns, however, are disadvantageous in that, when a heat set operation is
applied thereto, the dimensional stability of the resultant heat-set polyamide filament yarn is not as high as
that of a polyester filament yarn, and thus the touch of the resultant polyamide filament fabric is not
satisfactory.

Also, the conventional elastic woven or knitted fabrics do not have a satisfactory resistance to photo-
deterioration and chlorine-deterioration, in practical use.

Further, the use of the polyurethane elastic filament yarns together with polyester filament yarns brings
the following problem.

Namely, usually the polyester filament yarns in the fabric are dyed at a high temperature of about
130°C, and this high dyeing temperature causes a thermal decomposition of the polyurethane filament
yarns. Also, the polyester filament yarns in the fabric are dimensionally heat set at a high temperature of,
for example, 110°C or more, and this high heat-setting temperature causes a thermal deterioration of the
polyurethane filament yarns.

Therefore, the polyester filament yarns cannot be used together with the polyurethane filament yarns fo
provide a stretchable fabric.

The polyester filament yarn-containing woven or knitted fabrics are sometimes treated with an alkali
aqueous solution, to improve the touch and softness of the fabric, but this alkali-treatment causes a
chemical deterioration of the polyurethane filament yarns.

Also, the polyurethane filament yarns cannot be satisfactorily heat-set to stabilize the dimensions of the
yarns, and therefore, when the polyurethane filament yarns are used in combination with the polyester
filament yarns, the resultant stretchable fabric has a too high structural density and an unsatisfactorily rigid
touch when not under tension.

SUMMARY OF THE INVENTION

An object of the present invention is to provide a process for producing a woven or knitted fabric having
a high elasticity, a strong resiliency, a good draping property, and a high stretch-elasticity.

Another object of the present invention is to provide a process for producing a woven or knitted fabric
having a high elasticity, a satisfactory touch, and a high chemical resistance to alkali-deterioration and
chlorine-deterioration.

The above-mentioned objects can be attained by the process of the present invention for producing a
woven or knitted fabric having a high elasticity, which process comprises the steps of forming a woven or
knitted fabric from (A) melt-spun elastic filament yarns comprising a polyether-polyester block copolymer
composed of hard segments consisting of a block-copolymerized polybutylene terephthalate-based polyes-
ter polymer and soft segments consisting of a block-copolymerized polyoxybutylene glycol-based polyether
polymer, and having an ultimate elongation of 250 % or more and (B) polyethylene terephthalate-based
polyester filament yarns;

heat freating the resultant woven or knitted fabric at a temperature of from 20 ° C above the glass
transition point of the hard segments, to 160° C; and

freating the heat-treated woven or knitted fabric with an alkali-aqueous solution o an extent resulting in
a weight reduction of 5 % to 30 % based on the weight of the non-treated fabric.
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BRIEF DESCRIPTION OF THE DRAWING

Figure 1 shows a load-elongation hysteresis curve of an elastic filament yarn usable for the process of
the present invention, at an elongation of 100%.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

In the process of the present invention, a woven or knitted fabric is formed from (A) melt-spun elastic
filament yarns in combination with (B) non-elastic filament yarns.

The elastic filament yarns (A) comprises a polyether-polyester block copolymer composed of (a) hard
segments consisting of a block-copolymerized polybutylene terephthalate-based polyester polymer and (b)
soft segments consisting of block-copolymerized polyoxybutylene glycol-based polyether polymer.

The polybutylene terephthalate-based polyester polymer in the hard segments preferably comprises a
polycondensation (polyesterification) product of a dicarboxylic acid component comprising (i) 70 to 100
molar%, more preferably 80 to 100 molar% of terephthalic acid or an ester-forming derivative thereof and
(i) 0 to 30 molar%, more preferably 0 to 20 molar% of at least one member selected from the group
consisting of an aromatic dicarboxylic acid other than terephthalic acid, for example, isophthalic acid and
2,6-naphthalene dicarboxylic acid, aromatic hydroxy-carboxylic acids, for example, p-hydroxy benzoic acid,
and ester-forming derivatives of the above-mentioned acids, with a diol component comprising (jii) 70 to 100
molar%, more preferably 80 to 100 molar%, of butylene glycol and 0 to 30 molar%, more preferably 0 fo
20 molar%, of at least one diol compound other than butylene glycol, for example, propylene glycol or
cyclohexane dimethanol.

The polyoxybutylene glycol-based polyether polymer in the soft segments is preferably a polymeriza-
tion (polyetherification) product of 70 to 100 molar%, more preferably 20 to 100 molar%, of butylene glycol
and 0 to 30 molar%, more preferably 0 to 20 molar%, of at least one diol compound other than butylene
glycol, for example, propylene glycol or ethylene glycol.

In the polyether-polyester block copolymer usable for the present invention, the polyoxybutylene glycol-
based polyether polymer in the soft segments preferably has a weight average molecular weight of 500 fo
5,000, more preferably 500 o 3,000. If the average molecular weight is less than 500, the resultant block
copolymer sometimes exhibits an unsatisfactory elasticity. Also, if the average molecular weight is more
than 5,000, the resultant soft segments sometimes exhibit an undesirably low compatibility with the hard
segments.

Also, in the polyether-polyester block copolymer, the ratio in weight of the soft segments to the hard
segments is preferably from 0.25 to 4.0, more preferably 0.25 o 2.5. If the weight ratio is less than 0.25, the
resultant block copolymer sometimes exhibits an unsatisfactory elasticity, and if the ratio is more than 4.0,
the resultant block copolymer will exhibit a lower melting point, and accordingly, unsatisfactory thermal
properties.

The production of the polyether-polyester block copolymer can be effected by a conventional method
as disclosed, for example, in Japanese Unexamined Patent Publication No. 58-91819.

The polyether-polyester block copolymer is optionally admixed with an additive, for example, an
ultraviolet ray-absorber or an antioxidant.

The elastic filament yarns are produced by melt-spinning the polyether-polyester block copolymer. The
meli-spun elastic filament yarns can be used for forming a woven or knitted fabric, without drawing or after
drawing.

Where the elastic filament yarns are drawn before the weaving or knitting procedure, preferably the
yarns are not strictlly drawn and heat-treated, because if the drawing and heat-treating procedures are
applied to the elastic filament yarns under strict conditions, it becomes difficult to effectively heat set the
resultant woven or knitted fabric. Accordingly, the drawing operation for the elastic filament yarns is
preferably carried out at a draw ratio of less than 2.0.

The elastic filament yarns to be used for the production of the woven or knitted fabric have an ultimate
elongation of 250% or more, more preferably 400% or more.

In the production of the elastic woven or knitted fabric of the present invention, the above-mentioned
specific polyether-polyester block copolymer filament yarns are used in combination with the polyethylene
terephthalate-based polyester filament yarns.

The polyethylene terephthalate-based polyester polymer can be selected from usual polyethylene
terephthalate homopolymers, copolyesters of a dicarboxylic acid component comprising 70 to 100 molar%
of terephthalic acid and 0 to 30 molar% of at least one other aromatic dicarboxylic acid than terephthalic
acid, with a diol component comprising 70 to 100 molar% of ethylene glycol and 0 to 30 molar% of at least
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one other diol than ethylene glycol, for example, propylene glycol butylene glycol or cyclohexane
dimethanol.

The aromatic dicarboxylic acids other than terephthalic acid and usable for the present invention include
phosphonium aromatic or aliphatic sulfonates of the formula:

Xl — A — X2
] - + Rl
(SO P<§2 n
NR3
Ry

in which A represents a divalent aromatic or aliphatic structure, for example,

O :

>CHCH>-, >CHCH2CH>-, or

]
—CHZCHCH2 P

Xi and Xz represent, respectively and independently from each other, a ester-forming functional group, for
example, -COOH, or -COOCHs , Ry , Rz , Rs , and R4 represent, respectively and independently from each
other, a member selected from the group consisting of alkyl radicals, for example, -CHs , -C2Hs  -CsH7 or
Cs+Hs and aryl radicals, for example,

and n represents a positive integer, for example, 1, 2, or 3.

The phosphonium aromatic or aliphatic sulfonate is preferably copolymerized in an amount of 0.1 to 10
molar% based on the molar amount of the dicarboxylic acid component.

The polyester filaments containing the copolymerized phosphonium sulfonate is dyable with cationic
dyes, and the cationic dye-dyable polyester filament yarns can be used in combination with the above-
mentioned specific polyether-polyester block copolymer filament yarns to form the elastic woven or knitted
fabric.

The specific polyether-polyester block copolymer elastic filament yarns are used in combination with
the non-elastic polyester filament yarns, in a known manner, to provide a woven or knitted fabric.

For example, the elastic filament yarns are covered by the non-elastic filament yarns to provide
covering yarns. In another example, the individual elastic filament yarns are converted together with the
individual non-elastic filament yarns to a union fabric.

To cover the elastic filament yarns with the non-elastic filament yarns, a twist-covering method in which
a hollow spindle is utilized, a double-twisting method in which a elastic yarn is doubled with a non-elastic
yarn under a tension, the doubled yarn is twisted under a tension, and the tension is released to cause the
elastic yarn to shrink at a larger shrinkage rate than that of the non-elastic yarn to be covered by the non-
elastic yarn, or a core-spinning method using a fine spinning machine, is used.
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The covering yarns can be used together with individual non-elastic yarns to form the union woven or
knitted yarns.

The individual elastic filament yarns are used mainly to produce a knitted fabric, for example, tubular
knitted fabric or warp knitted fabric.

In the process of the present invention, the elastic filament yarn-containing woven or knitted fabric is
freated at at least one stage of the scouring, dyeing and finishing steps, to heat-set the woven or knitted
fabric.

The heat treatment is carried out at a temperature of from 20 ° C above the glass transition point of the
hard segments consisting of the polybutylene terephthalate-based polyester polymer, to 160 °C, for a time,
for example, of 5 to 60 seconds.

When the heat-treating temperature is lower than the temperature of 20°C above the glass fransition
point of the hard segments, the dimensionally stabilizing effect of the heat-treatment is too low, and when
the heat-treating temperature is higher than 160°C, an undesirable melt-flow of the elastic filament yarns
occurs and the resultant woven or knitted fabric exhibits an unsatisfactory elasticity.

The heat treatment under the above-mentioned conditions effectively promotes the crystallization of the
polybutylene terephthalate-based polyester polymer in the hard segments, and thus enhances the pinning
effect due to the enhanced crystallization. Also, the heat-treatment effectively releases the orientation of the
non-crystalline portion of the polyester polymer, and thus makes the location of the non-crystalline portions
more random. This structure contributes greatly to an enhancement of the elasticity of the elastic filament
yarns.

Due to the above-mentioned effects, the heat-treated elastic filament yarns exhibit increased elastic
properties, for example, ultimate elongation, instantaneous recovery after elongation, modulus of stretch,
and modulus of long-term stretch. For example, although the meli-spun, undrawn elastic filament yarns
have an ultimate elongation of 250 to 400% and a stretch efficiency of 15 to 20% under a 100% elongation,
the heat treated elastic filament yarns in boiling water under no restriction exhibit an increased ultimate
elongation of 400 to 550%, and an enhanced stretch efficiency of 40 to 50% under a 100% elongation.

The stretch efficiency is determined from a load-elongation (stress-strain) curve of the filament yarn, as
shown in Fig. 1, in accordance with the equation:

E (%) = (OA/OB) x 100

wherein E represents a stretch efficiency of the filament yarn, OB represents a load (stress) necessary for
stretching the filament yarn at an elongation (strain) of 50%, and OA represents a load (stress) at which the
filament yarn exhibits an elongation of 50% when the filament yarn is stretched at a maximum elongation of
100% by increasing the load and then allowing the yarn to contract by reducing the load.

The heat-treatment in the process of the present invention effectively releases internal stress generated
in the woven or knitted fabric during the formation of the fabric, fixes the dimensions, and forms the elastic
and non-elastic filaments.

Although the conventional polyurethane elastic filament yarns cannot be effectively heat-set, the
polyether-polyester block copolymer elastic filament yarns of the present invention can be firmly heat set,
and thus the resultant fabric can exhibit a high dimensional stability and a satisfactory touch.

When the fabric is formed from the undrawn polyether-polyester block copolymer filament yarns in
which the crystallization of the polymer molecules is in an undeveloped condition, and then heat-treated, the
above-mentioned effects of the heat-set can be realized with a high efficiency.

Preferably, in the process of the present invention, the woven or knitted fabric is relaxed in hot water at
a temperature of 80°C to 130 ° C for 1 to 5 minutes, before the heat-treatment is applied thereto.

Preferably, the relaxing operation is applied to the woven or knitted fabric in an opened form. This
relaxing operation effectively allows the fabric to be fully shrunk and enhances the stretch-ability thereof.

Also, the heat-treatment is carried out while relaxing the woven or knitted fabric. Note, in the heat-
treatment, the fabric is optionally slightly tensed to remove wrinkles in the fabric.

Also, preferably the heat treatment causes the resultant woven or knitted fabric to exhibit an elongation
of 20% or more under a constant load of 1.5 kg/5 cm in at least one direction thereof.

In the process of the present invention, the heat-treated woven or knitted fabric is treated with an alkali
aqueous solution, to enhance the softness and to improve the touch of the fabric. The alkali treatment
results in a weight reduction of the fabric of 5 to 30%, preferably 10 to 20%, based on the weight of the
non-alkali-treated fabric. When the weight reduction is less than 5%, the effect of the alkali-treatment on an
improvement of the touch of the fabric is unsatisfactory. Also, when the weight reduction is more than 30%,
the elastic filament yarns in the fabric are deteriorated at a too high intensity.
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The alkali freatment should be carried out under conditions under which the heat-set structure of the
fabric is not destroyed. Usually, the alkali treatment operation is carried out by immersing the fabric in an
alkali aqueous solution for a certain time, while relaxing, or by leaving the fabric impregnated with the alkali
aqueous solution and formed into a loop in a heating atmosphere for a certain time.

The polyether-polyester block copolymer elastic filament yarns have a high resistance to the alkali-
freatment and can maintain the mechanical strength and elastic property thereof at a satisfactory level even
after the alkali-treatment.

Preferably, the alkali tfreatment causes the resultant alkali-treated woven or knitted fabric to exhibit an
elongation of 80% or more under a constant load of 1.5 kg/5 cm in at least one direction thereof.

The alkali freatment effectively increases the spacing among the yarns in the fabric, and enhances the
softness and improves the touch of the fabric. Since the elastic filament yarns in the fabric are dimension-
ally stabilized by the heat-treatment, an effective increase in the spaces among the yarns can be obtained.
If the conventional polyurethane elastic filament yarns are used, it is difficult to increase the spaces among
the yarns by the alkali-treatment, because the polyurethane elastic yarns cannot be heat-set and thus are
easily shrunk by the alkali-treatment.

EXAMPLES

The specific examples presented below will more fully explain the ways in which the present invention
can be practically utilized. It should be understood, however, that those examples are only illustrative and in
no way limit the scope of the present invention.

In the examples, an elongation of a specimen fabric under a constant load was determined in the
following manner.

A specimen of a fabric having a width of 5 cm and a marked portion with a length of 20 cm was
stretched under a load of 1.5 kg for 10 minutes.

The elongation of the specimen was calculated from the equation:

Elongation (%) = lTO x 100
0

wherein Lo represents the length (20 cm) of the marked portion of the original specimen and L represents
of the length of the marked portion of the stretched fabric.

Example 1 and Comparative Example 1

In Example 1, a reaction mixture consisting of 167.3 parts by weight of dimethyl terephthalate, 105
parts by weight of tetramethylene glycol, 275 parts by weight of polytetramethylene glycol, and 0.2 part of
tetrabutyl titanate was subjected to an ester-exchange reaction in a reactor having an inner temperature of
190 C. At a stage at which methyl alcohol was distilled in an amount corresponding to about 70 molar% of
the stoichiometric amount thereof, the inner temperature of the reactor was raised to a level of 200°C to
240° C, and the reaction was further continued at this temperature under a low vacuum for 60 minutes, and
then under a high vacuum for 200 minutes. Then a stabilizer consisting of 3.5 parts of Irganox 1010
(trademark, made by Ciba Geigy) and 0.21 part of Thinubin 327 (trademark, made by Ciba-Geigy) was
added to the reaction mixture, and the resultant reaction mixture was stirred for 20 minutes fo terminate the
reaction.

The resultant polyether-polyester block copolymer resin was pelletized in a usual manner, and the
pellets were dried and then melted at a temperature of 265° C in a melt-extruder. The copolymer resin melt
was extruded through a spinneret with three orifices, at an extruding rate of 3.9 g/min. The extruded melt
streams were solidified and wound up through two godet rolls at a take-up speed of 650 m/min.

The resultant undrawn elastic filament yarn had a yarn count of 55 denier/3 filaments.

A stretchable covering yarn was prepared from a core yarn consisting of the above-mentioned elastic
yarn and a single sheath yarn consisting of a false-twisted regular polyethylene terephthalate multi-filament
yarn having a yarn count of 150 denier/72 filaments.

The stretchable covering yarns were used as warp yarns, and spun yarns consisting of regular
polyethylene terephthalate fibers and having a yarn count of 2/48's were used as melt yarns.



10

15

20

25

30

35

40

45

50

55

EP 0 431 499 B1

A plain weave was prepared from the warp and weft yarns at a warp density of 240 yarns/25.4 mm and
a weft density of 200 yarns/25.4 mm.

The plain weave was scoured in a usual manner, relaxed in hot water at a temperature of 90 °C for 30
seconds, dried by using a pin tenter, and heat treated in the air atmosphere at a temperature of 160° C for
30 seconds. Then the heat-treated fabric was treated in an alkali aqueous liquid containing 15 g/l of sodium
hydroxide at a temperature of 100°C for 90 minutes. The weight reduction of the fabric by the alkali
freatment was 10% by weight. The alkali treated fabric was dyed, dried, and finally heat-set in the air
atmosphere at a temperature of 160 ° C for 30 minutes.

The test results of the resultant finished fabric are shown in Table 1.

In Comparative Example 1, the same procedures as in Example 1 were carried out except that, in the
meli-spinning procedures, the solidified, undrawn filament yarn was heat treated on two godet rolls heated
at a temperature of 180 ° C, before being converted to the plain weave.

The test resulis are shown in Table 1. As Table 1 clearly shows, the finished elastic fabric of Example 1
exhibited a low elastic strain, a high resiliency and a satisfactory soft touch, whereas the finished fabric of
Comparative Example 1 exhibited a high elastic strain, or a poor resiliency and a rigid touch.

Example 2

The same procedures as in Example 1 were carried out with the following exceptions.

In the preparation of the stretchable covering yarn, the sheath yarn consisted of a cationic dye-dyable
polyester multifilament yarn. This cationic dye-dyable filament yarn was prepared in the following manner.

An ester-exchange reaction vessel was charged with a reaction mixture consisting of 100 parts by
weight of dimethyl terephthalate, 60 parts by weight of ethylene glycol, 0.03 part (corresponding to 0.024
molar% based on the molar amount of the dimethyl terephthalate) of hydrated manganese acetate, 1.7
molar%, based on the molar amount of the dimethyl terephthalate, of tetra-n-butyl phosphonium-3,5-
dicarbomethoxybenzene sulfonate, and 0.050 molar%, based on the molar amount of the dimethyl
terephthalate, of tetra-n-butylphosphonium bromide, the reaction mixture was heated from a temperature of
140°C to 220° C in a nitrogen gas atmosphere over a time of 3 hours while distilling away the resultant by-
product consisting of methyl alcohol.

The resultant reaction mixture was added with 0.3 part by weight (corresponding to 0.033 molar%
based on the molar amount of the dimethyl terephthalate) of a stabilizing agent consisting of an aqueous
solution containing 56% by weight of ortho-phosphoric acid and the reaction mixture, in the reactor was
further heated to start the distillation away of the excess amount of ethylene glycol from the reaction
mixture. Ten minutes after the start of the heating procedures, a polycondensation catalyst comprising
antimony ftrioxide and in an amount of 0.04 part by weight (corresponding to 0.027 molar% based on the
molar amount of the dimethyl terephthalate, was added to the reaction mixture.

When the inner temperature of the reaction mixture reached 240 ° C, the distillation away operation for
ethylene glycol was terminated and the resultant reaction product was moved from the ester-exchange
reactor to a polymerization vessel.

The reaction mixture in the polymerization vessel was subjected to a polycondensation reaction under
the atmospheric pressure while heating same to 260°C.

Then, the inside pressure of the polycondensation vessel was reduced from about 760 mmHg to about
1 mmHg over a time of 1 hour while raising the inner temperature of the polycondensation vessel to 280 C.
At this temperature of 280°C, the reaction mixture was polycondensed under a reduced pressure of 1
mmHg or less for 2 hours.

At the end of the 2 hour polycondensation reaction period, a nitfrogen gas was blown into the
polycondensation vessel to terminate the polycondensation reaction.

The resultant copolyester resin was collected from the vessel in a nitrogen atmosphere at a temperature
of 280 ° C under a pressure, and conveyed to a melt-spinning process.

The resultant copolyester resin was melt-spun at a temperature of 290°C to provide a undrawn
multifilament yarn having an ultimate elongation of about 350% and a thickness (fineness) of individual
filaments of about 6 denier, the resultant undrawn muliifilament yarn was taken up at a take-up speed of
1000 m/min.

The resultant undrawn filament yarn was drawn at a drawing temperature of 80°C to provide a drawn
filament yarn having an ultimate elongation of about 30%, and the resultant drawn filament yarn was heat-
set at a temperature of 130°C.

The resultant cationic dye-diable multifilament yarn was converted to a false-twisted yarn having a yarn
count of 150 denier/72 filaments.
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Also, the weft yarns consisted of spun yarns of the cationic dye-dyable polyester copolymer fibers

produced in the same manner as that mentioned above. The spun yarn had a yarn count of 2/48's.

The test results are shown in Table 1.
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(*};+ BWS ... Shrinkage (%) in boiling watexr

(*)2: PET ... Regular polyethylene terephthalate

(*)3: CD .... Caticnic dye-dyable polyethylene

terephthalate copolyester

(*)4: Shrinkage in warp directicn, kased cn the
dimensions of non-treated fabric

(*)5: Shrinkage in weft direction based cn the
dimension of non-treated fabric

(*)g: Elongation under a load of 1.5 kg/5 cm in
the warp direction

(*)q: Elastic strain in the warp direction.

Example 3 and Comparative Examples 1 and 2

In Example 3, the same procedures as in Example 1 were carried out with the following exceptions.

The elastic filament yarn had a yarn count of 40 denier/6 filaments.

The sheath yarn for the elastic covering yarn consisted of a cationic dye-dyable copolyester mulii
filament yarn having a yarn count of 70 denier/144 filaments.

The alkali freatment was carried out by using an alkali aqueous solution containing 30 g of sodium
hydroxide at a temperature of 100 ° C for 20 minutes. The weight reduction was 18% by weight.

The test results are shown in Table 2.

In Comparative Example 2, the same procedures as in Example 3 were carried out except that the alkali
treatment was not applied to the heat-treated fabric.

The test results are shown in Table 2.

In Comparative Example 3, the same procedures as in Example 3 were carried out except that the
polyether-polyester block copolymer filament yarns were replaced by commercial spandex elastic filament
yarns, and the alkali treatment was not applied to the fabric.

The test results are shown in Table 2.

In Example 3, the resultant finished elastic fabric exhibited an elongation of 20% or more in the warp
and weft directions and a high draping property and softness whereas, in Comparative Examples 2 and 3,
the resultant finished fabric exhibited a poor elongation, softness and resiliency.

Example 4

The same procedures as in Example 3 were carried out with the following exceptions.

The undrawn elastic filament yarn having a yarn count of 40 denier/6 filaments were drawn at a draw
ratio of 2.0, the resultant drawn elastic filament yarn was doubled with a false-twisted polyethylene
terephthalate multifilament yarn having a yarn count of 75 denier/72 filaments, the resultant doubled yarn
was converted to a textured composite yarn by an air turbulence-jetting nozzle, and the textured composite
yarn was twisted at a twist number of 1,000 turns/m.

The plain weave was produced from the warp and weft yarns consisting of the above-mentioned
textured composite yarns.

The alkali treatment was carried out at a weight reduction of 15% by weight.

The test results are shown in Table 2.

The finished fabric of Example 4 had a high elongation, soft touch and draping property, and a crepe-
like appearance.
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Claims

55

A process for producing a woven or knitted fabric having a high elasticity, comprising the steps of:

1.

forming a woven or knitted fabric from (A) meli-spun elastic filament yarns comprising a polyether-
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polyester block copolymer composed of hard segments consisting of a block-copolymerized poly-
butylene terephthalate-based polyester polymer and soft segments consisting of a block-copolymerized
polyoxybutylene glycol-based polyether polymer, and having an ultimate elongation of 250 % or more
and (B) polyethylene terephthalate-based polyester filament yarns;

heat treating the resultant woven or knitted fabric at a temperature of from 20° C above the glass
transition point of the hard segments, to 160° C; and

freating the heat-treated woven or knitted fabric with an alkali-aqueous solution to an extent
resulting in a weight reduction of 5 % to 30 % based on the weight of the non-treated fabric.

The process as claimed in claim 1, wherein the elastic filament yarn is an undrawn elastic filament
yarn.

The process as claimed in claim 1 or 2, wherein before the heat-treatment, the woven or knitted fabric
is relaxed in hot water at a temperature of 80° C to 130° C.

The process according to anyone of the claims 1 o 3, wherein the heat treatment causes the resultant
woven or knitted fabric to exhibit an elongation of 20 % or more under a constant load of 1.5 kg/5 cm in
at least one direction of the fabric.

The process according to anyone of the claims 1 to 4, wherein the alkali-treatment causes the resultant
alkali-treated woven or knitted fabric to exhibit an elongation of 80 % or more under a constant load of
1.5 kg/5 cm in at least one direction of the fabric.

The process according to anyone of the claims 1 to 5, wherein the polybutylene terephthalate-based
polyester polymer in the hard segments comprises a polycondensation product of a dicarboxylic acid
component comprising 70 to 100 molar % of terephthalic acid and 0 to 30 molar % of at least one
member selected from the group consisting of aromatic dicarboxylic acids other than terephthalic acid
and cromatic hydroxycarboxylic acids, with a diol component comprising 70 to 100 molar % of
butylene glycol and 0 to 30 molar % of at least one diol compound other than butylene glycol.

The process according to anyone of the claims 1 to 6, wherein the polyoxybutylene glycol-based
polyether polymer in the soft segments is a polymerization product of 70 to 100 molar % of butylene
glycol and 0 to 30 molar % of at least one diol compound other than butylene glycol.

The process according to anyone of the claims 1 to 7, wherein the polyoxybutylene glycol-based
polyether polymer in the soft segments has a weight average molecular weight of 500 to 5000.

The process according to anyone of the claims 1 to 8, wherein the soft segments have a ratio in total
weight to the hard segment of 0.25 to 4.0.

The process according to anyone of the claims 1 to 9, wherein the polyethylene terephthalate-based
polyether is dyeable with cationic dyes.

Patentanspriiche

1.

Verfahren zur Herstellung eines gewebten oder gewirkten Stoffes mit hoher Elastizitdt, umfassend die
Schritte:

Bilden eines gewebten oder gewirkten Stoffes aus (A) aus der Schmelze gesponnenen elastischen
Filamentgarnen, welche ein Polyether-Polyester-Blockcopolymer aus harten Segmenten, welche aus
einem blockcopolymerisierten Polybutylenterephthalat-basierenden Polyesterpolymer bestehen, und
weichen Segmenten umfassen, welche aus einem blockcopolymerisierten Polyoxybutylenglycol-basie-
renden Polyetherpolymer bestehen, und welche eine Bruchdehnung von 250 % oder mehr aufweisen
und (B) Polyethylenterephthalatbasierenden Polyester-Filamentgarnen;

Wiarmebehandeln des erhaltenen gewebten oder gewirkten Stoffes bei einer Temperatur von 20° C
oberhalb des Glaslibergangspunktes der harten Segmente bis 160° C; und

Behandeln des wirmebehandelten gewebten oder gewirkten Stoffes mit einer wissrigen Alkalild-
sung, so daB eine Gewichtsverminderung um 5 bis 30 % bezogen auf den nichtbehandelten Stoff
erhalten wird.
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Verfahren nach Anspruch 1, worin das elastische Filamentgarn ein unverstrecktes elastisches Filament-
garn ist.

Verfahren nach Anspruch 1 oder 2, worin vor der Wirmebehandlung der gewebte oder gewirkte Stoff in
heilem Wasser bei einer Temperatur von 80° C bis 130° C entspannt wird.

Verfahren nach einem der Anspriiche 1 bis 3, worin die Warmebehandlung bewirkt, daB der erhaltene
gewebte oder gewirkte Stoff eine Dehnung von 20 % oder mehr unter einer konstanten Last von 1,5
kg/5 cm in mindestens einer Richtung des Stoffes aufweist.

Verfahren nach einem der Anspriiche 1 bis 4, worin die Alkalibehandlung bewirkt, daB der erhaltene
Alkali-behandelte gewebte oder gewirkte Stoff eine Dehnung von 80 % oder mehr unter einer
konstanten Last von 1,5 kg/5 cm in mindestens einer Richtung des Stoffes aufweist.

Verfahren nach einem der Anspriiche 1 bis 5, worin das Polybutylenterephthalat-basierende Polyester-
polymer in den harten Segmenten ein Polykondensationsprodukt einer Dicarbonsdurekomponente mit
70 bis 100 mol.% Terephthalsdure und 0 bis 30 mol.% von mindestens einem Glied, ausgewahlit aus
der Reihe aromatischer Dicarbonsduren, welche von Terephthalsdure verschieden sind, und aromati-
schen Hydroxycarboxylsduren, mit einer Diolkomponente mit 70 bis 100 mol.% Butylenglycol und 0 bis
30 mol.% von mindestens einer von Butylenglycol verschiedenen Diolverbindung umfaBt.

Verfahren nach einem der Anspriiche 1 bis 6, worin das Polyoxybutylenglycol-basierende Polyetherpo-
lymer in den weichen Segmenten ein Polymerisationsprodukt von 70 bis 100 mol.% Butylenglycol und
0 bis 30 mol.% von mindestens einer von Butylenglycol verschiedenen Diolverbindung umfaBt.

Verfahren nach einem der Anspriiche 1 bis 7, worin das Polyoxybutylenglycol-basierende Polyetherpo-
lymer in den weichen Segmenten ein mittleres Molekulargewicht von 500 bis 5000 aufweist.

Verfahren nach einem der Anspriiche 1 bis 8, worin die weichen Segmente ein Gewichtsverhdltnis zu
den harten Segmenten von 0,25 bis 4,0 aufweisen.

Verfahren nach einem der Anspriiche 1 bis 9, worin der Polyethylenterephthalat-basierende Polyether
mit kationischen Farben farbbar ist.

Revendications

Procédé pour produire une étoffe tissée ou fricotée ayant une haute élasticité, comprenant les étapes
consistant 3 :

former une éioffe tissée ou tricotée & partir (A) de fils continus élastiques filés par fusion
comprenant un copolymére en masse de polyéther-polyester composé de segments durs constitués
d'un polymére de polyester & base de téréphtalate de polybutyléne copolymérisé en masse et de
segments tendres constitués d'un polymére de polyéther & base de glycol de polyoxybutyléne
copolymérisé en masse, et ayant une élongation maximale de 250 % ou plus et (B) de fils continus de
polyester & base de téréphtalate de polyéthyléne;

traiter & chaud I'étoffe tissée ou tricotée résultante & une température 2 partir de 20°C au dessus
du point de fransition vitreuse des segments durs, jusqu'a 160°C; et

traiter I'étoffe tissée ou tricotée traitée & chaud avec une solution aqueuse alcaline dans une
proportion résultant en une réduction de poids de 5 % a4 30 % par rapport au poids du tissu non traité.

Procédé selon la revendication 1, dans lequel le fil continu élastique est un fil continu élastique non
étiré.
Procédé selon la revendication 1 ou 2, dans lequel I'étoffe tissée ou tricotée, avant traitement 3 chaud,

est relaxée dans de I'eau chaude & une température de 80°C 4 130°C.

Procédé selon I'une quelconque des revendications 1 4 3, dans lequel le traitement & chaud améne
I'étoffe tissée ou tricotée résultante & présenter un allongement de 20 % ou plus sous une charge
constante de 1,5 kg/5 cm dans au moins une direction du tissu.
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Procédé selon I'une quelconque des revendications 1 & 4, dans lequel le traitement alcalin améne
I'étoffe tissée ou tricotée résultante traitée aux alcalis & présenter un allongement de 80 % ou plus
sous une charge constante de 1,5 kg/5 cm dans au moins une direction du tissu.

Procédé selon I'une quelconque des revendications 1 & 5, dans lequel le polymére de polyester & base
de téréphtalate de polybutyléne dans les segments durs comprend un produit de polycondensation
d'un composé d'acide dicarboxylique comprenant un pourcentage molaire de 70 2 100 d'acide
téréphthalique et un pourcentage molaire de 0 2 30 d'au moins un élément choisi dans le groupe
constitué d'acides dicarboxyliques aromatiques autres que l'acide t#éréphtalique et les acides hydroxy-
carboxyliques aromatiques, avec un composé diol comprenant un pourcentage molaire de 70 2 100 de
butyléneglycol et un pourcentage molaire de 0 & 30 d'au moins un composé diol autre que du

butyléneglycol.

Procédé selon I'une quelconque des revendications 1 & 6, dans lequel le polymére de polyéther & base
de glycol de polyoxybutylene dans les segments tendres est un produit de polymérisation de
pourcentage molaire de 70 2 100 de butyléneglycol et de pourcentage molaire de 0 & 30 d'au moins
un composant diol autre que du butyléneglycol.

Procédé selon I'une quelconque des revendications 1 & 7, dans lequel le polymére de polyéther a base
de glycol de polyoxybutyléne dans les segments tendres a un poids moléculaire moyen de 500 A
5000.

Procédé selon I'une quelconque des revendications 1 & 8, dans lequel les segments tendres ont un
rapport entre le poids total et le segment dur de 0,25 2 4,0.

Procédé selon l'une quelconque des revendications 1 & 9, dans lequel le polyéther & base de
téréphtalate de polyéthyléne peut étre teint avec des teintures cationiques.
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