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Description

TECHNICAL FIELD

[0001] The invention relates to the technical field of
knitted dress fabric, and more particularly to a moisture-
absorbing heat-generating quick-drying moisture-retain-
ing thermal fabric and manufacturing method thereof.

BACKGROUND OF THE INVENTION

[0002] In recent years, the development trend of knit-
ting industrial in our county focuses on an application of
new material fiber, a promotion of new spinning technol-
ogy, an application of energy saving and environmental
protection dyeing technology and an integration of indus-
trial technology and information technology, etc.. As for
the development trends, there are great development
and progress from hardware to software for each knitting
enterprise, such as new technology, new process, new
device, new environmental protection dyeing accesso-
ries, new controlling means and the application of new
quality standard.
[0003] With the gradually improvement on life stand-
ards, a high requirement on the comprehensive thermal-
moisture conformability of knitted garment is put forward.
Since a standard "moisture-absorbing thermal knitted un-
derwear" issued by Ministry of Industry and Information
Technology in December, 2010, most of knitted fabrics
whose moisture-absorbing heat value meet the standard
is knitted by blended yarn which mainly consisted of the
moisture-absorbing thermal fiber EKS raw material pro-
duced by Japan Toyobo co., ltd. As most of the blended
fibers are polyacrylonitrile raw materials, the pilling prop-
erty is poor and the appearance of the garment fabric will
be affected by long-time dressing. It is extremely urgent
to develop a new moisture-absorbing thermal fabric with
the existing natural raw material, regenerated cellulose
fibers and mature new chemical fibers to break technical
barriers of the Japan’s raw material. At present, the knit-
ted dress fabric mainly adopts the cellulose fibers, the
protein fiber, the regenerated cellulose fiber and a mix-
ture thereof, such as cotton, modal, rayon, wool cash-
mere, mulberry silk and linen. It has a function of natural
moisture-absorbing, antibacterial, warm-keeping and
skin protection. With the help of the introduction of span-
dex elastomeric yarns, the knitted dress has a better body
fitting and a function of free stretching. However, these
fabrics have the following defects. The wet permeability
and moisture liberation are poor. After a long-time wear-
ing, sweat will adsorbed on the fabrics and a lot of sweat
can not be output timely. When the body motion is re-
duced or static, the sweat stick to the body will make the
person feel clammy and the conformability is poor. Fur-
thermore, evaporation rate and the amount of water va-
por permeability are two characteristic indexes for the
quick-drying performance of the fabric. They represent
the evaporation rate and the amount of water vapor per-

meability of the whole fabric. The differences between
the quick-drying performance of the inner layer of the
fabric and that of the outer layer of the fabric can not be
represented. In fact, a lot of moisture-absorbing quick-
drying products have been developed by the developer
for the knitted fabrics. The sweat permeates from the
inner layer of the fabric to the outer layer of the fabric
rapidly. As the sweat transfers from the inner layer to the
outer layer rapidly with such method, the skin is dry and
comfortable. However, since the development of these
fabrics is limited by the development of sports knitted
fabrics, the idea is rarely applied to the development of
the knitted underwear fabric. In addition, in order to meet
the requirement that the heat preservation rate of the
thermal knitted fabric underwear is no less than 30%,
most of the thermal knitted underwear is made by a knit-
ting process which adopts air layer silk. Thus, the elas-
ticity of the fabric is poor and the pilling of polyester fiber
low stretch yarn will come out, so that the appearance
and the performance of the underwear will be greatly
affected. Except for the poor elasticity and the pilling, the
moisture/gas permeability is very poor, and thus a strong
muggy feeling and a clammy feeling will arise when
dressing.
Document US 2010/0305535 A1 discloses improved
compression bandage structures. Document CN 103 564
663 relates to a kind of socks and a preparation method
thereof.

SUMMARY OF THE INVENTION

[0004] The object of this invention is providing a mois-
ture-absorbing heat-generating quick-drying moisture-
retaining thermal fabric. The moisture-absorbing heating
value of the fabric far exceeds the national standard. Al-
so, it has a good moisture-absorbing quick-drying per-
formance and the heat preservation rate meets the na-
tional requirements on the thermal knitted underwear. At
the same time, the fabric has a comfortable resilience,
and a soft, smooth feel of the surface contacting the skin.
[0005] In order to achieve the object, the moisture-ab-
sorbing heat-generating quick-drying moisture-retaining
thermal fabric is knitted by a first yarn, a second yarn, a
third yarn an a fourth yarn, wherein the first yarn is a
regenerated cellulose fiber-type blended yarn made by
blending regenerated cellulose fiber with linen, wool,
cashmere, cotton fiber, or a mixture thereof , or is a re-
generated cellulose filament yarn or regenerated cellu-
lose staple yarn; the second yarn is a modified polyester
fiber yarn having a non-circular cross section; the third
yarn is a cotton fiber-type blended yarn made by blending
cotton fiber with polyester staple fiber, polyacrylonitrile
fiber, or mixture thereof, or is all-cotton yarn; and the
fourth yarn is polyurethane fiber yarn.
[0006] The cross section of the modified polyester fiber
yarn having a non-circular cross section is a cross-shape
cross section, a Y-shaped cross section or a ∞-shaped
cross section.
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[0007] Further, the fabric is consisted of an outer layer,
a middle layer and an inner layer, the outer layer is knitted
by the first yarn and the fourth yarn, the middle layer is
knitted by the second yarn and the fourth yarn, the inner
layer is knitted by the second yarn, the third yarn and the
fourth yarn.
[0008] Preferably, the weight percentage of the regen-
erated cellulose fiber in the regenerated cellulose fiber-
type blended yarn is 50-80%, and the weight percentage
of the cotton fiber in the cotton fiber-type blended yarn
is 60-90%.
[0009] A preparation method of the moisture-absorb-
ing heat-generating quick-drying moisture-retaining ther-
mal fabric of the claim 1, the method comprising the fol-
lowing steps :

1) choosing the materials of the first yarn, the second
yarn, the third yarn and the fourth yarn based on a
designed fabric;

2) placing the materials on a knitting machine and
reserving a slitting line for a scutching and setting of
following process when knitting to obtain fabric
blanks;

3) slitting the obtained fabric blanks along the slitting
line, conducting full inspection and sending to ware-
house;

4) packaging and uncoiling the qualified fabric blanks
for loading to a cloth car, then splicing them into a
continuous shape;

5) presetting the spliced fabric blanks of the car, a
presetting temperature is between 170 °C and 200
°C, a speed of the car is between 5 m/min and
25m/min, an over-feeding cloth consumption is be-
tween 15 and 40%;

6) feeding water to a dye vat based on the weight of
the fabric blanks of a configured vat and a liquor ratio,
and after feeding the preset fabric blanks into the
vat, seaming the head and the tail of the cloth to form
a rope-ring shape which allows a continuous running
of the dye vat;

7) conducting a dyeing and finishing pretreatment
on the fabric blanks in the vat to obtain fabric semi-
finished products;

8) dyeing the modified polyester fiber yarn having
non-circular cross section in the fabric semi-finished
products with a dyeing liquor;

9) reductive cleaning the fabric semi-finished prod-
ucts which have been dyed with a reductive cleaning
solution, a temperature of the reductive cleaning is
between 85°C and 100°C, a heat preservation time

is controlled between 15 min and 30min;

10) thermal washing the fabric semi-finished prod-
ucts, a temperature of the thermal washing is be-
tween 85°C and 98°C, a heat preservation time is
controlled between 10 min and 20min, and then cold
washing for 10 ∼20min by feeding water;

11) dyeing other fibers of the fabric semi-finished
products once again;12) cool washing and acid
washing the fabric semi-finished products which
have been dyed once again; 13) soaping the fabric
semi-finished products and cool washing them once
again until cleaning dye floating color; 14) applying
a hydrophilic softener and a hydrophilic soft olein to
the fabric semi-finished products; 15) conducting a
napping treatment after drying the fabric semi-fin-
ished products; 16) re-setting the fabric semi-fin-
ished products to obtain a greige fabric, wherein the
temperature of the re-setting is between 150 °C and
160 °C, a speed of the car is between 15 m/min and
25m/min, an over-feeding cloth consumption is be-
tween 25% and 50%; 17) full-inspecting the obtained
greige fabric and sending it to the warehouse in coils.

[0010] In this method, in the step 2), the knitting method
comprises: introducing the first yarn and the fourth yarn
in the form of a single
knitting in which all dial knitting needles are used to knit
to form the outer layer of the fabric; introducing the sec-
ond yarn and the fourth yarn in the form of double knitting
in
which half of the cylinder knitting needles are used at
regular intervals to form a looping knitting and half of the
dial knitting needles are used at regular intervals to form
a tucking knitting; introducing the third yarn in the form
of the single knitting in which the cylinder knitting needles
are used to knit; wherein the looping knitting portion made
by the second yarn and the fourth yarn constitutes the
middle layer of the fabric, the single knitting of the third
yarn together with the looping knitting portion made by
the second yarn and the fourth yarn constitute the inner
layer of the fabric; or introducing the first yarn and the
fourth yarn in the form of the single
knitting in which all cylinder knitting needles are used to
knit to form the outer layer of the fabric; introducing the
second yarn and the fourth yarn in the form of the double
knitting in
which half of the dial knitting needles are used at regular
intervals to form the looping knitting and half of the cyl-
inder knitting needles are used at regular intervals to form
the tucking knitting; introducing the third yarn in the form
of the single knitting in which
the dial knitting needles are used to knit; wherein the
tucking knitting portion made by the second yarn and the
fourth yarn constitutes the middle layer of the fabric; the
single knitting of the third yarn together with the looping
knitting made by the second yarn and the fourth yarn
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constitute the inner layer of the fabric.
[0011] Preferably, the liquor ratio in the step 6) is be-
tween 1:5 and 1:15.
[0012] Preferably, in the step 8), when dyeing, the tem-
perature of the dyeing liquor is controlled between 110°C
and 130°C, the heat preservation time is between 20 min
and 45min, the heating rate and the cooling rate of the
dyeing liquor are controlled between 0.5°C /min and 1°C
/min, the dyeing liquor is a mixture of a disperse dye and
a dye auxiliary agent, wherein the dye auxiliary agent
includes chelating dispersant with a content of 0.5-1.5
g/L, anti-creasing agent with a content of 0.5-2 g/L, high-
temperature leveling agent with a content of 0.5-1 g/L
and ethylic acid with a content of 0.5-1 g/L.
[0013] Preferably, in the step 9), the reductive cleaning
solution is a mixture of anti-creasing agent, sodium hy-
posulfite and sodium carbonate solution, wherein the
content of the anti-creasing agent is 1-2 g/L, the content
of the sodium hyposulfite is 0.5-1 g/L, the content of the
sodium carbonate is 0.5-2 g/L.
[0014] Preferably, in the step 14), the dosage of the
hydrophilic softener accounts for 0.5-2% of the weight of
the fabric blanks to be dyed, the dosage of the hydrophilic
soft olein accounts for 3-5% of the weight of the fabric
blanks to be dyed.
[0015] Preferably, in the step 14), the acid washing is
conducted on the fabric semi-finished products for 10-20
min before applying the hydrophilic softener and the hy-
drophilic soft olein.
[0016] The moisture-absorbing thermal, moisture-ab-
sorbing quick-drying, moisture and thermal principles of
the fabric are as follows.
[0017] The moisture-absorbing and heat-generating
principle is as follows. The components of the moisture-
absorbing heat-generating fabric have a better hydroph-
ily or a strong wicking and moisture transferring function.
The materials of this invention mainly are the regenerated
cellulose fiber enriched with a lot of hydrophilic groups
and the cotton fiber, so that the fabric has a better mois-
ture absorption performance. When the specific surface
area and the specific surface energy of the modified pol-
yester fiber yarn having a non-circular cross section, such
as the cross-type cross section, the Y-type cross section
or the oo-type cross section, are larger than that of a
common polyester fiber yarn having a circular cross sec-
tion, it has a strong wicking and wet permeability function,
so that the water absorption rate of the fabric meets the
requirements of the national standards or exceeds it.
However, if only the water absorption rate of the fabric
meets the requirements, the fabric can not be called as
the moisture-absorbing and thermal fabric. When knit-
ting, the first yarn whose main component is the regen-
erated cellulose fiber is placed on the outer layer of the
fabric and the third yarn whose main component is the
cotton fiber is placed on the inner layer of the fabric, so
that water molecules in the fabric will transfer from inside
to outside due to the different hygroscopicities after the
moisture absorption. The water molecules continuously

transfer and acutely move in the fabric, and thus the in-
tegral heat and the differential heat will be produced and
the kinetic energy will convert to heat energy, thereby
generating heat. Finally, the fabric must have an enough
height to prevent from the heat loss or have much hol-
lowness and still air. In this invention, the outer layer of
the fabric is formed by the first yarn and the fourth yarn
via a full-needle single knitting method. The outer layer
fabric is compact, so that it can effectively prevent from
the heat loss. The main components of the inner layer of
the fabric are formed by the single knitting in which half
of stitches of the third yarn are used at regular intervals
without the polyurethane fiber yarn of the fourth yarn, so
that the fabric is sparse. In addition, a lot of micro gaps
are caused by the raising and pilling in the following proc-
ess and more still air exists in the fabric, so that the heat
converted by the moisture-absorbing water molecular
motion is not easy to be lost and the highest heating value
and the average heating value of the moisture-absorbing
can meet the requirements of the national standard.
[0018] The moisture-absorbing and quick-drying prin-
ciple is as follows. The characteristics of the moisture-
absorbing defined by the national standard are shown in
the following three indexes, namely the water absorption
rate, the dripping water diffusion time and the wicking
height. The characteristics of the quick-drying are shown
in the following two indexes, namely the evaporation rate
and the mositure permeability. However, the above five
indexes have a certain limitation on the quick-absorbing
and quick-drying characteristic, so that they can only rep-
resent the moisture-absorbing and quick-drying perform-
ance of the whole fabric rather than the differences in the
moisture-absorbing and quick-drying performance of the
inner and outer layer of the fabric. The conventional mois-
ture regains of the inner layer of the fabric is different
from that of the outer layer of the fabric. The material of
the inner layer is also hydrophilic and the weighted av-
erage conventional moisture regains is relatively low. The
material of the outer layer is hydrophilic and the weighted
average conventional moisture regains is far higher than
that of the material of the inner layer. The quick-drying
of the inner layer not only passes through the natural
evaporation quick-drying channel of the surface layer,
but also passes through the strong moisture absorption
channel of the material of the outer layer, and thus the
moisture absorbed by the inner layer is transferred to the
outer layer quickly and diffuses rapidly via a middle wick-
ing and moisture transferring layer, so that the quick-
drying performance of the inner layer is superior to that
of the outer layer.
[0019] Moisturizing principle is as follows. The middle
layer of the fabric is knitted by the second yarn which is
the modified polyester fiber yarn having a non-circular
cross section and the fourth yarn which is polyurethane
fiber yarn. As the modified polyester fiber yarn having
the non-circular section has a larger specific surface ar-
ea, it has a stronger wicking and moisture transferring
function. The wicking and moisture transferring function
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is bidirectional, which not only can exhaust the moisture
from the inner layer of the fabric to the outer layer thereof,
but also can exhaust the moisture from the outer layer
of the fabric to the inner layer thereof. The weighted av-
erage conventional moisture regains of the material of
the outer layer of the fabric is large and the material con-
tains a lot of hydrophilic groups, so that it has a strong
function of capturing the water molecules in the air. When
a certain amount of water molecules exist in the air, the
outer layer of the fabric will adsorb a lot of water mole-
cules and the water molecules can further be transferred
to the inner layer via the middle layer of the fabric so as
to keep a balance of the moisture absorption and get the
goal of moisture-retaining and anti-aging. When perspir-
ing, the sweat will transfer to the outer layer of the fabric
rapidly. Due to the hydrophilic groups in the outer layer
of the fabric, the evaporation rate of the moisture is rel-
atively low and the sufficient moisture in the outer layer
creates a condition for the moisturization of the inner lay-
er. When the skin becomes dry, the outer layer will cap-
ture the moisture from the air or from non-evaporation
and non-volatilization moisture before the moisture ab-
sorption and moisture storage, and the bidirectional
moisture transferring function of the middle layer of the
fabric will help to transfer the moisture to the inner layer
of the fabric to keep a balance of the moisture absorption,
thereby retaining moisture.
[0020] Thermal principle is as follows. The hollow de-
sign of the fabric is not obvious to the improvement on
the warmth retention of the fabric having the poly-
urethane fiber. However, the fleece design of the inner
layer of the fabric very notably improves the warmth re-
tention. After the fleece, a lot of micro gaps will are
brought in the inner layer of the fabric, a lot of still airs
exist in the fabric and the polyurethane fiber yarn of the
outer layer of the fabric is introduced, the outer layer is
relatively compact, so that it can effectively prevent the
air from flowing between the human body and the outer
layer of the fabric, thereby greatly improving the warmth
retention of the fabric via the possessing capacity of the
still airs. In this invention, a lot of micro gaps are brought
in the fabric after the fleece of the inner layer and a lot
of still airs exist in the micro gaps. Moreover, the first yarn
and the fourth yarn are knitted by a method of full-needle
knitting. As the polyurethane fiber yarn of the fourth yarn
has a good elasticity and shrinkage performance, the out-
er layer of the fabric is relatively compact due to the in-
troduction of the full-needle and the fourth yarn and it can
prevent the loss of the energy, the fabric can keep warm.
In order to obtain the function of this invention, the design
of the knitting process diagram is based on the following
principles. Firstly, the moisture-absorbing and quick-dry-
ing performance of each component is made full use to
the greatest extent, especially the performance of the
moisture discharging from the inner layer to the outer
layer. The polyurethane fiber yarn is not added to the
third yarn of this invention. The single knitting in which
half of the purl stitches or the knit stitches are used at

regular intervals to make the structure of the fabric spars-
er after the fleece and facilitate the moisture-permeating
and quick-drying of the inner layer. The outer layer of the
fabric adopts the knitting in which all the knit stitches or
the purl stitches of the first yarn and the fourth yarn are
used, so that the fabric is compact, which facilitates the
quick outside transferring and gathering of the moisture
gas in the inner layer. Secondly, under the condition that
without affecting the hydrophilic performance of each
component, the ratio of each component are changed to
optimize the textile process, reduce the weighted aver-
age moisture regain of the inner layer of the fabric to the
greatest extent, increase the weighted average moisture
regain of each component in the outer layer of the fabric.
In this invention, half of the knit stitches and or the purl
stitches of the second yarn and the fourth yarn are used
at regular intervals to form the looping knitting. Half of
the corresponding purl stitches or knit stitches are used
at regular intervals to form the tucking knitting. The above
knitting joins the design of the inner layer and the middle
layer of the fabric rather than the design of the outer layer
of the fabric, so that it can effectively reduce the weighted
average official moisture regain of each component of
the outer layer and is convenient to the moisture perme-
ating, the moisture transporting and quick drying since
the official moisture regain of the modified polyester fiber
low stretch yarn is low. Thirdly, it must facilitate the fleece
and napping of the inner layer and ensure that the root
portion of the fleece will not fall off. This invention adjusts
the design by each yarn feeding way and applies the coil
index theory in the field of textile engineering, so that the
napping and the loop forming coil of the third yarn be-
comes longer and longer and protrudes on the surface
of the fabric, thereby facilitating the fleece and the nap-
ping and locking the napping. The second yarn and the
fourth yarn loop forming coil of the third yarn coil root
which joins the inner layer becomes smaller and caves
in to avoid the linting. The third yarn can be fixed in the
single knitting in which half of the needles are used and
the single knitting in which half of two kinds of knitting
needles are used at regular intervals. In each way, the
first yarn and the fourth yarn form the single knitting in
which all the needles are used and the third yarn forms
the single knitting in which half of the needles are used.
They correspond to the looping knitting in which half
stitches of the second yarn and the fourth yarn are used
at regular intervals and the tucking knitting of the double
knitting in which the inner layer and the outer layer are
connected. In the inner layer and the outer layer, half of
the knitting needles of other disk are used at regular in-
tervals to form the tucking knitting. The knitting needles
of the double knitting which participates in the looping
kintting are same with the knitting needle of the half nee-
dle single knitting of the third yarn, so that the coil formed
by the looping knitting of the double knitting locks the root
of the coil formed by the third yarn firmly, thereby creating
a condition for the fleece of the subsequent process.
Fourthly, the fabric is comfortable and has elasticity. To
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make the fabric has a comfortable elasticity, the design
for the structure of the fabric must meets the following
requirements. The polyurethane fiber yarn is not intro-
duced into the yarn-feeding way of the third yarn except
for the fleece and the napping. The polyurethane fiber
yarn is introduced or guided to other yarn feeding way.
The polyurethane fiber yarn has a good tensile perform-
ance and restorability. The polyurethane fiber yarn is not
introduced in the yarn feeding way of the third yarn which
has been conduct with the napping and the fleece to fa-
cilitate the napping in the subsequent process, so that it
can ensure that the fabric has enough elasticity and the
fleece and the napping of the inner layer will not be af-
fected.
[0021] At the same time, in the preparation method,
after the dyeing liquor containing the disperse dye and
the auxiliary agent are used to dye the modified polyester
fiber, the reductive cleaning process is conducted after
the middle and dark color are dyed. The main object is
removing the dye floating color adhere to the modified
polyester fiber after the high-temperature sublimation
and the floating color of other disperse dye adhere to
other materials, so that it can improve the colorfastness
of the whole fabric. After the reductive cleaning, the ther-
mal washing and the cool washing are conducted to pre-
pare for the dyeing of the regenerated cellulose fibre, the
cotton fiber and other fibers. The reactive dye or other
dye and the auxiliary agent are adopted to dye the re-
generated cellulose fiber, the cotton fiber and other fiber
according to the components of the fabric blanks which
have not been dyed and the dye process curve. After the
dyeing, the cool washing and the acid washing are con-
ducted. The cool water is added slowly to the vat to re-
duce the temperature. At the same time, the water is
released. After the releasing of the water, the acid wash-
ing is conducted under the normal temperature according
to the water level required by the liquor ratio. The object
is mainly neutralizing the residual alkali on the cloth. After
the acid washing, the soaping agent is used to soap to
remove all the dye floating color to the greatest extent
until the dye floating color are cleaned. Then, the cool
water is added slowly. After the water is released com-
pletely, a cylinder of water is added for cool washing.
After the cool washing, a cylinder of water is added ac-
cording to the required liquor ratio. The hydrophilic sof-
tener and the hydrophilic soft olein are added to the
cleaned fabric semi-finished products by soaping and
cool washing the floating color. The cleaned fabric semi-
finished products are kept in the vat. The hydrophilic sof-
tener and the hydrophilic soft olein are added to the vat.
The fabric semi-finished products are soaked circularly
under the normal temperature. Before adding the hy-
drophilic softener and the hydrophilic soft olein, the weak
acid is used to acid wash the fabric semi-finished prod-
ucts for 10∼20min. As the hydrophilic softener and the
hydrophilic soft olein will have a better effect under the
weak acidity, the PH value of the dye liquor is adjusted
to 4.5-6 and the dye liquor exhibits the weak acidity. The

adding of the hydrophilic softener aims at the hydrophilic
soft finishing of the modified polyester yarn having a non-
circular section or the polyester staple fiber. The adding
of the hydrophilic soft olein aims at the hydrophilic soft
finishing of the cotton fiber in the third yarn and the first
yarn or the linen, the wool or the cashmere and the re-
generated cellulose fiber. The surface of the cloth being
treated with the hydrophilic soften has a soft feel, a good
hydrophilic effect and the fluffy cotton fiber to facilitate
the napping and the fleece of the subsequent process.
A tensile shrinkage drying machine is used to dry the
fabric semi-finished products which have been conduct-
ed with hydrophilic treatment. The raising machine is
used to nap the dried fabric semi-finished product. After
the napping, the fabric has a uniform delicate touch. The
napping process directly relates to the quality of the fabric
and the achievement of the heat preservation rate of the
fabric. Finally, the repeated setting is conduct to the fabric
semi-finished product which has been napped. The tem-
perature of the repeated setting is no more than 160° C
to avoid forming the floating color caused by the subli-
mation and dissociation of the disperse dye molecules
on the polyester fiber which will reduce the dye colorfast-
ness of the fabric.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022]

FIG. 1 is a knitting process diagram of the fabric of
the first embodiment;

FIG. 2 is an arrangement diagram of knitting needles
of the fabric of the first embodiment;

FIG. 3 is a triangle arrangement diagram of the knit-
ting needles of the fabric of the first embodiment;

FIG.4 is a knitting process diagram of the fabric of
the second embodiment;

FIG.5 is an arrangement diagram of knitting needles
of the fabric of the second embodiment;

FIG.6 is a triangle arrangement diagram of the knit-
ting needles of the fabric of the second embodiment;

FIG.7 is a knitting process diagram of the fabric of
the third embodiment;

FIG.8 is an arrangement diagram of knitting needles
of the fabric of the third embodiment;

FIG.9 is a triangle arrangement diagram of the knit-
ting needles of the fabric of the third embodiment;

FIG.10 is a knitting process diagram of the fabric of
the fourth embodiment;
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FIG.11 is an arrangement diagram of knitting nee-
dles of the fabric of the fourth embodiment;

FIG.12 is a triangle arrangement diagram of the knit-
ting needles of the fabric of the fourth embodiment;

FIG.13 is a knitting process diagram of the fabric of
the fifth embodiment;

FIG.14 is an arrangement diagram of knitting nee-
dles of the fabric of the fifth embodiment;

FIG.15 is a triangle arrangement diagram of the knit-
ting needles of the fabric of the fifth embodiment.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0023] The preparation method of the moisture-ab-
sorbing heat-generating quick-drying moisture-retaining
thermal fabric of this invention is further illustrated in more
detail in the light of the drawings and embodiments.

Example 1

[0024] A moisture-absorbing heat-generating quick-
drying moisture-retaining thermal fabric is knitted by four
yarns. The first yarn is the regenerated cellulose fiber-
type blended yarn J40S lenzing modal/cotton 50/50
blended yarn made by the cotton fiber and the regener-
ated cellulose fiber. The weight percentage of the regen-
erated cellulose fiber accounts for 50%. The second yarn
is the modified polyester fiber yarn COOLDRY75D/72F
having a cross-shaped cross section produced by
Shanghai Haitianying textile technology Co., Ltd. The
third yarn is 20S pure cotton high proportion distributed
carded yarn. The fourth yarn is 30D polyurethane fibre
yarn produced by Hangzhou Asahikasei Spandex Co.,
Ltd.
[0025] A preparation method of the moisture-absorb-
ing heat-generating quick-drying moisture-retaining ther-
mal fabric comprises the following steps:

1) Choosing the above four yarn materials based on
a designed fabric, and preparing the required
number of material tubing head of the above four
materials based on the type of the machine;

2) placing the material on the knitting machine, and
reserving a slitting line for a scotching and setting of
the following process to obtain a fabric blank when
knitting. The knitting is conducted according to the
knitting process diagram shown in FIG.1. The knit-
ting needles are arranged according to FIG.2. A tri-
angle arrangement of the knitting needles is ar-
ranged according to FIG.3. OPQRST in FIG.1
and FIG.3 are numbers of yarn feeding ways. There
are six way knitting shown in FIG.1. The label 1, 2
in an upper row and a lower row of FIG.2 respectively

represent No.1 needle and No.2 needle according
to the heights of the butt of the knitting needles. An
arrangement of upper dial knitting needles is applied
to the upper row. An arrangement of lower cylinder
knitting needles is applied to the lower row. A triangle
arrangement of the upper dial knitting needles are
applied to the upper row table in FIG.3. A triangle
arrangement of the lower cylinder knitting needles
is applied to the lower row table in FIG.3. In the figure,

"Λ" and "V " are a stitch cam. " " is tucking cam.
"-" is floating cam;
The knitting is conducted according to FIGS.1-3. A
complete organization is finished by six way knitting.
The first way is in the form of the double knitting in
which half of knit stitches, i.e. cylinder knitting nee-
dles, of No.1 needle are used to form the looping
knitting and half of purl stitches, i.e. dial knitting nee-
dles, of No.2 needle are used to form the tucking
knitting. The second way is in the form of the single
knitting in which half knit stitches of No.1 needle are
used to form the looping knitting. The third way is in
the form of the single knitting in which all the purl
stitches are applied. The fourth way is in the form of
the double knitting in which half of knit stitches of
No.1 needle are used to form the looping knitting and
half of the purl stitches of No.1 needle are used to
form the tucking knitting. The fifth way repeats the
knitting of the second way. The sixth way repeats
the knitting of the third way. Both the yarn in the first
way and the yarn in the fourth way are the modified
polyester fibre yarn COOLDRY75D/72F having a
cross-shaped cross section produced by Shanghai
Haitianying textile technology Co., Ltd and 30D poly-
urethane fiber yarn produced by Hangzhou Asahi-
kasei Spandex Co., Ltd. The yarn in the second way
and the yarn in the fifth way are 20S pure cotton high
proportion distributed carded yarn. The yarn in the
third way and the yarn in the sixth yarn are J40S
lenzing modal/cotton 50/50 blended yarn and 30D
polyurethane fibre yarn produced by Hangzhou Asa-
hikasei Spandex Co., Ltd.
The obtained fabric blanks is consisted of the outer
layer, the middle layer and the inner layer. The outer
layer is knitted by the first yarn and the fourth yarn.
The middle layer is knitted by the second yarn and
the fourth yarn. The inner layer is knitted by the sec-
ond yarn, the third yarn and the fourth yarn. As shown
in FIG.1, the looping knitting portion of the knit stitch-
es of No.1 needle of the first way and the fourth way
and the single knitting portion of the knit stitches of
No. 1 needle of the second way and the fifth way
constitute the inner layer. The coil index of the knit
stitch looping knitting of the first way and the fourth
way is zero. The knit stitch inner layer coil formed by
the first way and the fourth way is small due to the
elastic contraction of the polyurethane fiber filament
yarn and the dividing of the purl stitch tucking knitting.
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The coil index of the knit stitch single knitting of the
second way and the fifth way is one. The knit stitch
inner layer coil is bigger without the above two acting
forces. It is more obvious under the action of the
elastic contraction of the polyurethane fibre yarn of
the double knitting of the third way and the six way,
and thus facilitates the fleece of the following dyeing
and finishing process. The inner layer is the mois-
ture-absorbing quick-drying layer of the fabric. The
middle layer of the fabric is formed by the purl stitch
tucking knitting portion of the double knitting of the
first way and the fourth way. The middle layer is the
wicking bidirectional moisture transporting layer of
the fabric. The outer layer of the fabric is formed by
the purl stitch single knitting portion of the third way
and the sixth way. The outer layer is a layer of the
fabric which can absorb moisture, store moisture and
release moisture.

3) slitting the obtained fabric blanks along the slitting
line, conducting full inspection and sending to
warehouse ;

4) packaging and uncoiling the qualified fabric blanks
for loading to a cloth car, configuring the vat accord-
ing to the volume of the dyeing vat, numbering the
vats and filling a process sheet, and then splicing
them into a continuous shape required by the oper-
ation of the setting machine via a sewing machine;

5) presetting the spliced fabric blanks of the car, a
presetting temperature is 195°C, a speed of the car
is 20 m/min, an over-feeding cloth consumption of
the cloth is 35%;

6) feeding water to the dye vat based on the weight
of the fabric blanks of the configured vat until reaches
to the water level required by a liquor ratio of 1: 12,
sending them into the vat and seaming the heads of
the preset blanks based on the capacity of each tube
of the dyeing vat to form a shape of rope-ring which
allows a continuous running of the dye vat;

7) conducting a dyeing and finishing pretreatment
on the fabric blanks in the vat to obtain fabric semi-
finished products, namely immersing the fabric
blanks into the vat in which oxygen bleaching agent
and de-oiling treatment agent are filled for oxygen
bleaching and de-oiling dyeing and finishing pre-
treatment. In the oxygen bleaching agent and the
de-oiling treatment agent, the content of hydrogen
peroxide produced by Wuhan Chengguang Chemi-
cal Co., Ltd. is 4g/L, the content of the Yashihua NF
anti-creasing agent produced by Shanghai Yayun
Fine Chemical Co., Ltd. is 1g/L, the content of refin-
ing agent produced by Shanghai Xinze Chemical
Co., Ltd. is 0.5 g/L, the content of the sodium hydrox-
ide NAOH produced by Xinjiang Tianye Chemical

Co., Ltd. is 1g/L and the content of the de-oiling agent
DM-1140 produced by Guangdong Demei Chemical
Co., Ltd. is 1g/L. The temperature of the water of the
dyeing and finishing treatment is 98°C. The heat
preservation time is 40 min. The heating rate and
the cooling rate are controlled between 0.5°C/min
and 1°C/min. After the treatment, the ethylic acid de-
oxidates and neutralizes the residual alkali on the
surface of the cloth. The content of oxyrase produced
by Zhejiang Chuanhua Chemical Co., Ltd. is 0.2g/L
and the content of the ethylic acid produced by Jiang-
su Sopo Chemical Co., Ltd. is 1g/L.

8) high-temperature dyeing the modified polyester
fiber yarn COOLDRY75D/72F having a cross-
shaped cross section of the pretreated fabric semi-
finished products with the dyeing liquor. The dyeing
liquor is formed by dissolving the disperse dye and
the dye auxiliary agent produced by Zhejiang Runtu
Chemical Co., Ltd. in water. The disperse dye is a
mixture of disperse red 3B whose weight accounts
for 0.02% of the weight of the fabric blanks to be
dyed, disperse yellow SE-RGFL whose weight ac-
counts for 0.6% of the weight of the fabric blanks to
be dyed and disperse blue 2BLN whose weight ac-
counts for 0.01 % of the weight of the fabric blanks
to be dyed. The selected dye auxiliary agent includes
chelating dispersant, anti-creasing agent, high-tem-
perature leveling agent and ethylic acid. In the dye
liquor, the chelating dispersant is Argaprep ARSK
produced by Shanghai Yayun Refining Chemical
Co., Ltd. and the content of the Argaprep ARSK is
1g/L. The anti-creasing agent is Yashihua NF pro-
duced by Shanghai Yayun Refining Chemical Co.,
Ltd. and the content of the anti-creasing agent is
1g/L. The high-temperature leveling agent is high-
temperature leveling agent DM-2108 produced by
Guangdong Demei Chemical Co., Ltd. and the con-
tent of the high-temperature leveling agent DM-2108
is 0.5g/L. The ethylic acid is produced by Jiangsu
Sopu Chemcial Co., Ltd. and the content of the ethyl-
ic acid is 0.5 g/L. When dyeing, the temperature of
the dye liquor is controlled at 130°C. The heat pres-
ervation time is 30min. When dyeing, the heating
rate and the cooling rate are controlled at 0.5 °C/min.

9) reductive cleaning the fabric semi-finished prod-
ucts which have been dyed with a reductive cleaning
solution. The reductive cleaning solution is the aque-
ous solution consisted of Yashihua NF anti-creasing
agent produced by Shanghai Yayun Refining Chem-
ical Co., Ltd., the sodium hyposulfite produced by
Guangzhou Zhongcheng Chemical Co., Ltd. and so-
dium carbonate produced by Hubei Yingcheng Sh-
uanghuan Chemical Co., Ltd. The content of the anti-
creasing agent is 1g/L, the content of the sodium
hyposulfite is 0.8g/L and the content of the sodium
carbonate is 1g/L. When conducting the reductive
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cleaning, the temperature is controlled at 90°C and
the heat preservation time is controlled at 20min.

10) after releasing the reductive cleaning solution,
conducting the thermal washing by feeding water un-
til reaches to the required level defined by the liquor
ratio. The temperature is controlled at 90°C and the
heat preservation time is controlled at 10min. After
the thermal washing, the water is released. Then,
the cool water is introduced until reaches to the re-
quired water level defined by the liquor ratio. The
fabric is cool washed in the vat for 10min for the
subsequent process.

11) dyeing other fibers of the fabric semi-finished
products once again. The dye liquor formed by dis-
solving reactive dye and dye auxiliary agent in the
water is used to dye the J40S lenzing modal/cotton
50/50 blended yarn and 20S pure cotton high pro-
portion distributed carded yarn in the fabric semi-
finished products. The reactive dye is a set of reac-
tive dye produced by Shanghai Dye Eighth Factory.
The components of the reactive dye is a mixture of
the reactive brilliant red M-3BE whose weight ac-
counts for 0.048% of the weight of the fabric blanks
to be dyed, the reactive yellow M-3RE whose weight
accounts for 0.94% of the weight of the fabric blanks
to be dyed and the reactive black KN-B whose weight
accounts for 0.02 % of the weight of the fabric blanks
to be dyed. The selected dye auxiliary agent includes
chelating dispersant and anti-creasing agent. In the
dye liquor, the chelating dispersant is Argaprep
ARSK produced by Shanghai Yayun Refining Chem-
ical Co., Ltd. and the content of the Argaprep ARSK
is 1g/L. The anti-creasing agent is Yashihua NF pro-
duced by Shanghai Yayun Refining Chemical Co.,
Ltd. and the content of the anti-creasing agent is
1g/L. The above reactive dye and the auxiliary agent
are dissolved in the water and are poured into dye
vats after being stirred evenly under a normal tem-
perature by dye mixer. Then, the water is added to
further dilute uniformly by stirring. Under the normal
temperature, the dye and the auxiliary agent thereof
are added to the vats in several times. The adding
time of the dye and the auxiliary agent thereof is con-
trolled within 20min. At the same time, the cloth is
treated for 20min in the dye liquor under the normal
temperature. After the dye liquor in the fabric distrib-
utes uniformly, the sodium sulfate anhydrous which
acts as the accelerating auxiliary agent is added to
the dye liquor under the normal temperature. The
sodium sulfate anhydrous is produced by Hubei
Yingcheng Shuanghuan Chemical Co., Ltd. and the
content of the sodium sulfate anhydrous is 35g/L.
The sodium sulfate anhydrous is directly added to
the subsidiary vat. After adding the water and stirring
uniformly under the normal temperature, the sodium
sulfate anhydrous is added to the vat uniformly in

several times. The adding time is controlled within
30min. Finally, the sodium carbonate which acts as
color fixing agent is added under the normal temper-
ature. The sodium carbonate is produced by Hubei
Yingcheng Shuanghuan Chemical Co., Ltd. and the
content of the sodium carbonate is 10g/L. The sodi-
um carbonate is added at twice. The adding time for
each time is controlled at 20min. The sodium car-
bonate is slowly added to the vat after directly being
added to the dye subsidiary vat and adding water to
dilute uniformly. After all the materials are added,
the temperature is slowing increased. The speed is
controlled between 0.5°C/min and 1°C/min. The heat
preservation is conducted after the temperature is
increased to 60°C. After conducting the heat pres-
ervation for 40 min, color matching and color recov-
ery are conducted until the color matches with the
color of the sample.

12) cool washing and acid washing the fabric semi-
finished products which has been dyed once again,
reducing the temperature by adding cool water to
the vat slowly and releasing the water at the same
time. The cooling rate is controlled at 0.7°C/min.
When the temperature of the water is reduced to
40°C, the water is stopped to be added and then is
released. After finishing the releasing of the water,
a cylinder of water is added based on the water level
required by the liquor ratio and the acid washing is
conducted under the normal temperature for neutral-
izing the residual alkali on the cloth. The antacid of
the acid washing is ethylic acid produced by Jiangsu
Sopo Chemical Co., Ltd. and the content of the ethyl-
ic acid is 2 g/L.

13) soaping the fabric semi-finished products and
cool washing them once again, wherein when soap-
ing, a cylinder of water is added based on the liquor
ratio after the water being conducted with the acid
washing under the normal temperature. The soaping
agent is added via the dye auxiliary vat. The soaping
agent is a mixture of cleaning agent and chelating
dispersant. The cleaning agent is the cleaning agent
AR-812 produced by Jiangsu Haian Petroleum
Chemical Plant Technology Development Co., Ltd.
and the content of the cleaning agent is 2g/L. The
chelating dispersant is argaprep ARSK produced by
Shanghai Yayun Refining Chemical Co., Ltd. and
the content of the chelating dispersant is 1g/L. The
material is added and the temperature is increased
slowly at the same time. The heating rate is control-
led at 1°C/min. After the temperature is increased to
98°C, the heat preservation is conducted for 10 min.
Then, the cool water is added to reduce the temper-
ature slowly. The cooling rate is controlled at
1°C/min. The water is released when the tempera-
ture of the water is reduced to 40°C and then a cyl-
inder of water is added for cool washing. After the

15 16 



EP 3 109 353 B1

10

5

10

15

20

25

30

35

40

45

50

55

cool washing, a cylinder of water is added based on
the liquor ratio.

14) applying hydrophilic softener and hydrophilic soft
olein to the cleaned fabric semi-finished products.
The ethylic acid whose content is 0.5g/L is directly
added and the cleaned fabric semi-finished produc-
es are kept in the vat. The circulation soaking is con-
ducted for 15min under the normal temperature. The
hydrophilic softener and the hydrophilic soft olein are
added again and the fabric is soaked circularly for
20min under the normal temperature. The hy-
drophilic softener is the Dibaoshu DPS produced by
Suzhou Tongye Chemical Co., Ltd. and the usage
of the hydrophilic softener is 1% of the weight of the
fabric blanks to be dyed. The hydrophilic soft olein
is the hydrophilic soft olein SJ12 produced by
Guangzhou Guangjian Refining Chemical Co., Ltd.
and the usage of the hydrophilic soft olein is 4% of
the weight of the fabric blanks to be dyed.

15) drying the fabric semi-finished products which
has treated by the hydrophilic softener and the hy-
drophilic soft olein and then placing the dried fabric
semi-finished products on a raising machine for nap-
ping. The principle of the napping is as follows. The
light pulling is conducted at the first time of the nap-
ping and then the napping is gradually deepened
time after time. The times of the napping is 4-6 pref-
erably. 4-6 of the raising machines are used to per-
form the napping on-line and continuously. After the
napping, the fabric is uniformly and has delicate
touch.

16) re-setting the fabric semi-finished products to ob-
tain a greige fabric, the temperature of the re-setting
is 150°C, the speed of the car is 20 m/min, the over-
feeding cloth consumption of the cloth is 50%, and
moisture-absorbing heat-generating quick-drying
moisture-retaining thermal greige fabric is obtained.

17) full-inspecting the obtained greige fabric and
sending it to the warehouse in coils.

[0026] The fabric obtained from the embodiment 1 is
sent to National Knitting Quality Supervisor & Inspection
Center for inspecting the heat preservation rate of the
fabric according to the standard GB/T 11048-1989 (Meth-
od A), inspecting the moisture-absorbing and thermal
heating value according to the standard FZ/T73036-2010
and inspecting the moisture-absorbing performance and
quick-drying performance according to the standard
GB/T 21655.1-2008. The results are shown as follows.

O The heat preservation rate is 39.08% which meets
the requirement of the national standard which is
equal to or greater than 30%;

P The highest moisture-absorbing thermal heating
value is 6.4°C , which meets the requirement of the
national standard which is equal to or greater than
4.0°C;

Q The average moisture-absorbing thermal heating
value is 3.3°C, which meets the requirement of the
national knitting standard which is equal to or greater
than 3.0°C;

R The water absorption rate is 426%, which meets
the requirement of the national standard which is
equal to or greater than 200%;

S The dropping diffusion time is 1.3 seconds, which
meets the requirement of the national standard
which is less than 3 seconds;

T The wicking height is 160mm, which meets the
requirement of the national standard which is equal
to or greater than 100mm.

Example 2

[0027] A moisture-absorbing heat-generating quick-
drying moisture-retaining thermal fabric is knitted by four
yarns. The first yarn is the regenerated cellulose staple
yarn J45S100% lenzing modal. The second yarn is
CLEANCOOL fibre low strench yarn of the modified pol-
yester fibre yarn 75D/72F having a cross-shaped cross
section and nanometer sliver ion produced by Shanghai
Sinotextiles Corporation Limited. The third yarn is 20S
pure cotton high proportion distributed carded yarn. The
fourth yarn is 20D and 40D polyurethane fibre yarn pro-
duced by Korea Xiaoxing Spandex Limited Corporation
(Jiaxing).
[0028] A preparation method of the moisture-absorb-
ing heat-generating quick-drying moisture-retaining ther-
mal fabric comprises the following steps:

1) Choosing the above four yarn materials based on
a designed fabric, and preparing the required
number of material tubing head of the above four
materials based on the type of the machine;

2) placing the material on the knitting machine, and
reserving a slitting line for a scotching and setting of
the following process to obtain a fabric blank when
knitting. The knitting is conducted according to the
knitting process diagram shown in FIG.4. The knit-
ting needles are arranged according to FIG.5. A tri-
angle arrangement of the knitting needles is ar-
ranged according to FIG.6. OPQRSTUVWX
in FIG.4 and FIG.6 are numbers of yarn feeding
ways. There are ten way knitting shown in FIG.4.
The label 1, 2 in an upper row and a lower row of
FIG.5 respectively represent No.1 needle and No.2
needle according to the heights of the butt of the
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knitting needles. An arrangement of upper dial knit-
ting needles is applied to the upper row. An arrange-
ment of lower cylinder knitting needles is applied to
the lower row. A triangle arrangement of the upper
dial knitting needles are applied to the upper row
table in FIG.6. A triangle arrangement of the lower
cylinder knitting needles is applied to the lower row
table in FIG.6. In the figure, "Λ " and "V " are a stitch

cam. " " is tucking cam. "-" is floating cam;
The knitting is conducted according to FIGS.4-6. A
complete organization is finished by ten way knitting.
The first way is in the
form of the single knitting in which half of knit
stitches , i.e. cylinder kniting needles, of No.1 needle
is used. The second way is in the form of the double
knitting in which half of the knit stitches of No.2 nee-
dles are used to form the looping knitting and half of
the purl stitches, i.e. dial knitting needles, of No.1
needle are used to form the tucking knitting. The third
way is in the form of the double knitting in which half
of knit stitches of No.1 needle is used to form the
looping knitting and the half of purl stitches of No.1
needle is used to form the tucking knitting. The fourth
way and the fifth way are in the form of the single
knitting in which all stitches are applied. The sixth
way repeats the knitting of the first way. The seventh
way is in the form of the double knitting in which half
of the knit stitches of No.2 needle are used to form
the looping knitting and half of the purl stitches of
No.2 needle are used to form the tucking knitting.
The eighth way is in the form of the double knitting
in which half of the knit stitches of No.1 needle are
used to form the looping knitting and half of the purl
stitches of No.2 needle are used to form the tucking
knitting. The ninth way and the tenth way repeat the
single knitting of the fourth way and the fifth way.
The yarns of the first way and the sixth way are 20S
pure cotton high proportion distributed carded yarn.
The yarns of the second way, the third way, the sev-
enth way and the eighth way are CLEANCOOL fibre
low strench yarn of the modified polyester fibre yarn
75D/72F produced by Shanghai Sinotextiles Corpo-
ration Limited and the covering yarn of 20D poly-
urethane fibre yarn produced by Korea Xiaoxing
Spandex Limited Corporation. The yarns of the
fourth way, the fifth way, the ninth way and the tenth
way are J45S100% lenzing modal and 40D poly-
urethane fibre yarn produced by Korea Xiaoxing
Spandex Limited Corporation (Jiaxing) .
The obtained fabric blanks is consisted of the outer
layer, the middle layer and the inner layer. The outer
layer is knitted by the first yarn and the fourth yarn.
The middle layer is knitted by the second yarn and
the fourth yarn. The inner layer is knitted by the sec-
ond yarn, the third yarn and the fourth yarn. As shown
in FIG.4, the knit stitch single knitting portion of the
first way and the sixth way and the knit stitch looping

knitting portion of the third way and the eighth way
constitute the inner layer. The inner layer is the mois-
ture-absorbing and quick-drying layer of the fabric.
The knit stitch looping knitting portion of the second
way and the seventh way forms the inner layer of
the fabric in theory. However, as the coil index is 4
and the coil contains polyurethane fiber, as well as,
the yarns of the second way and the seventh way
and the 20S yarns used in the first way and the sixth
way are too thin and are pulled too long so as to
tightly hide in the middle of the fabric, the double
knitting in which half of the knit stitches of the second
way and the seventh way form the looping knitting
and half of the purl stitches of the second way and
the seventh way are used to form the tucking knitting
together with the knitting in which half of the purl
stitches of the third way and the eighth way are used
to form the tucking knitting form the middle layer of
the fabric. The middle layer is wicking bidirectional
moisture permeating antibacterial layer. The single
knitting portion of the fourth way, the fifth way, the
ninth way and the tenth way, in which all the purl
stitches are used, forms the outer layer. The outer
layer is a layer of the fabric which can absorb mois-
ture, store moisture and release moisture.

3) slitting the obtained fabric blanks along the slitting
line, conducting full inspection and sending to
warehouse ;

4) packaging and uncoiling the qualified fabric blanks
for loading to a cloth car, configuring the vat accord-
ing to the volume of the dyeing vat, numbering the
vats and filling a process sheet, and then splicing
them into a continuous shape required by the oper-
ation of the setting machine via a sewing machine;

5) presetting the spliced fabric blanks of the car, a
presetting temperature is 200°C, a speed of the car
is 18 m/min, an over-feeding cloth consumption of
the cloth is 40%;

6) feeding water to the dye vat based on the weight
of the fabric blanks of the configured vat until reaches
to the water level required by a liquor ratio of 1: 10,
sending them into the vat and seaming the heads of
the preset blanks based on the capacity of each tube
of the dyeing vat to form a shape of rope-ring which
allows a continuous running of the dye vat;

7) conducting a dyeing and finishing pretreatment
on the fabric blanks in the vat to obtain fabric semi-
finished products, namely immersing the fabric
blanks into the vat in which treating agent is filled for
the dyeing and finishing pretreatment. In the treating
agent, the content of de-oiling agent DM-1140 pro-
duced by Guangdong Demei Chemical Co., Ltd. is
1g/L, the content of Yashihua NF anti-creasing agent
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produced by Shanghai Yayun Fine Chemical Co.,
Ltd. is 1g/L, the content of the refining agent pro-
duced by Shanghai Xinze Chemical Co., Ltd. is 0.5
g/L, the content of the sodium carbonate produced
by Hubei Yingcheng Shuanghuan Chemical Co.,
Ltd. is 3g/L. The temperature of the water of the dye-
ing and finishing treatment is 98°C. The heat pres-
ervation time is 20min. After the treatment, the ethylic
acid deoxidates and neutralizes the residual alkali
on the surface of the cloth. The content of the ethylic
acid produced by Jiangsu Sopo Chemical Co., Ltd.
is 0.5g/L. The temperature of the water is 30°C. The
heat preservation time is 20min.

8) high-temperature dyeing the CLEANCOOL fibre
low strench yarn of the modified polyester fibre yarn
75D/72F having a cross-shaped cross section and
nanometer sliver ion of the pretreated fabric semi-
finished products with the dyeing liquor. The dyeing
liquor is formed by dissolving the disperse dye and
the dye auxiliary agent which are produced by Zhe-
jiang Runtu Chemical Co., Ltd. in water. The dis-
perse dye is a mixture of disperse red 3B whose
weight accounts for 0.8% of the weight of the fabric
blanks to be dyed, disperse yellow SE-RGFL whose
weight accounts for 0.06% of the weight of the fabric
blanks to be dyed and disperse blue 2BLN whose
weight accounts for 0.017 % of the weight of the fab-
ric blanks to be dyed. The selected dye auxiliary
agent includes chelating dispersant, anti-creasing
agent, high-temperature leveling agent and ethylic
acid. In the dye liquor, the chelating dispersant is
Argaprep ARSK produced by Shanghai Yayun Re-
fining Chemical Co., Ltd. and the content of the Ar-
gaprep ARSK is 1g/L. The anti-creasing agent is
Yashihua NF produced by Shanghai Yayun Refining
Chemical Co., Ltd. and the content of the anti-creas-
ing agent is 1g/L. The high-temperature leveling
agent is high-temperature leveling agent DM-2108
produced by Guangdong Demei Chemical Co., Ltd.
and the content of the high-temperature leveling
agent DM-2108 is 0.5g/L. The ethylic acid is pro-
duced by Jiangsu Sopu Chemcial Co., Ltd. and the
content of the ethylic acid is 0.5 g/L. When dyeing,
the temperature of the dye liquor is controlled at
120°C. The heat preservation time is 35min. The
heating rate and the cooling rate is controlled at
0.8°C/min.

9) reductive cleaning the fabric semi-finished prod-
ucts in which the modified polyester fibre yarn has
been treated with high-temperature dyeing by reduc-
tive cleaning solution. The reductive cleaning solu-
tion is the aqueous solution consisted of Yashihua
NF anti-creasing agent produced by Shanghai Yay-
un Refining Chemical Co., Ltd., the sodium hypo-
sulfite produced by Guangzhou Zhongcheng Chem-
ical Co., Ltd. and sodium carbonate produced by

Hubei Yingcheng Chemical Co., Ltd. The content of
the anti- creasing agent is 2g/L, the content of the
sodium hyposulfite is 1g/L and the content of the
sodium carbonate is 1.5g/L. When conducting the
reductive cleaning, the temperature is controlled at
98°C and the heat preservation time is controlled at
20min.

10) after releasing the reductive cleaning solution,
conducting the thermal washing by feeding water un-
til reaches to the required level defined by the liquor
ratio. The temperature is controlled at 98°C and the
heat preservation time is controlled at 15min. The
heating rate and the cooling rate are controlled at 1°
C/min. After the thermal washing, the water is re-
leased. Then, the cool water is introduced until
reaches to the required water level defined by the
liquor ratio. The fabric is cool washed in the vat for
10min for the subsequent process.

11) dyeing other fibers of the fabric semi-finished
products once again. The dye liquor formed by dis-
solving reactive dye and dye auxiliary agent in the
water is used to dye the J45S100% lenzing modal
and 20S pure cotton high proportion distributed card-
ed yarn in the fabric semi-finished products. The re-
active dye is a set of dye produced by Shanghai Dye
Eighth Factory. The components of the reactive dye
is a mixture of the reactive brilliant red M-3BE whose
weight accounts for 0.08% of the weight of the fabric
blanks to be dyed, the reactive yellow M-3RE whose
weight accounts for 0.4% of the weight of the fabric
blanks to be dyed and the reactive black KN-B whose
weight accounts for 0.02 % of the weight of the fabric
blanks to be dyed. The selected dye auxiliary agent
includes chelating dispersant and anti-creasing
agent. In the dye liquor, the chelating dispersant is
Argaprep ARSK produced by Shanghai Yayun Re-
fining Chemical Co., Ltd. and the content of the Ar-
gaprep ARSK is 1g/L. The anti-creasing agent is
Yashihua NF produced by Shanghai Yayun Refining
Chemical Co., Ltd. and the content of the anti-creas-
ing agent is 1g/L. The above reactive dye and the
auxiliary agent are dissolved in the water and are
poured into dye vats after being stirred evenly under
a normal temperature by dye mixer. Then, the water
is added to further dilute uniformly by stirring. Under
the normal temperature, the dye and the auxiliary
agent thereof are added to the vats in several times.
The adding time of the dye and the auxiliary agent
thereof is controlled within 20min. At the same time,
the cloth is treated for 20min in the dye liquor under
the normal temperature. After the dye liquor in the
fabric distributes uniformly, the sodium sulfate anhy-
drous which acts as the accelerating auxiliary agent
is added to the dye liquor under the normal temper-
ature. The sodium sulfate anhydrous is produced by
Hubei Yingcheng Shuanghuan Chemical Co., Ltd.

21 22 



EP 3 109 353 B1

13

5

10

15

20

25

30

35

40

45

50

55

and the content of the sodium sulfate anhydrous is
50g/L. The sodium sulfate anhydrous is directly add-
ed to the subsidiary vat. After adding the water and
stirring uniformly under the normal temperature, the
sodium sulfate anhydrous is added to the vat uni-
formly in several times. The adding time is controlled
within 30min. Finally, the sodium carbonate which
acts as color fixing agent is added under the normal
temperature. The sodium carbonate is produced by
Hubei Yingcheng Shuanghuan Chemical Co., Ltd.
and the content of the sodium carbonate is 15g/L.
The sodium carbonate is added in twice. The adding
time for each time is controlled at 20min. The sodium
carbonate is slowly added to the vat after directly
being added to the dye subsidiary vat and adding
water to dilute uniformly. After all the materials are
added, the temperature is slowing increased. The
speed is controlled between 0.5°C/min and 1°C/min.
The heat preservation is conducted after the tem-
perature is increased to 60°C. After conducting the
heat preservation for 40 min, color matching and
color recovery are conducted until the color matches
with the color of the sample.

12) cool washing and acid washing the fabric semi-
finished products which has been dyed once again,
reducing the temperature by adding cool water to
the water vat slowly and releasing the water at the
same time. The cooling rate is controlled at
0.5-1°C/min. When the temperature of the water is
reduced to 40°C, the water is stopped to be added
and then is released. After finishing the releasing of
the water, a cylinder of water is added based on the
water level required by the liquor ratio and the acid
washing is conducted under the normal temperature
for neutralizing the residual alkali on the cloth. The
antacid of the acid washing is ethylic acid produced
by Jiangsu Sopo Chemical Co., Ltd. and the content
of the ethylic acid is 3 g/L.

13) soaping the fabric semi-finished products and
cool washing them once again, wherein when soap-
ing, a cylinder of water is added based on the liquor
ratio after the water being conducted with the acid
washing under the normal temperature. The soaping
agent is added via the dye auxiliary vat. The soaping
agent is a mixture of cleaning agent and chelating
dispersant. The cleaning agent is the cleaning agent
AR-812 produced by Jiangsu Haian petroleum
chemical plant technology development Co., Ltd.
and the content of the cleaning agent is 3g/L. The
chelating dispersant is argaprep ARSK produced by
Shanghai Yayun Refining Chemical Co., Ltd. and
the content of the chelating dispersant is 1g/L. The
material is added and the temperature is increased
slowly at the same time. The heating rate is control-
led at 1°C/min. After the temperature is increased to
98°C, the heat preservation is conducted for 10 min.

Then, the cool water is added to reduce the temper-
ature slowly. The cooling rate is controlled at
1°C/min. The water is released when the tempera-
ture of the water is reduced to 40°C and then a cyl-
inder of water is added for cool washing. After the
cool washing, a cylinder of water is added according
to the liquor ratio.

14) applying hydrophilic softener and hydrophilic soft
olein to the cleaned fabric semi-finished products.
The ethylic acid whose content is 1g/L is directly add-
ed and the cleaned fabric semi-finished produces
are kept in the vat. The circulation soaking is con-
ducted for 20min under the normal temperature. The
hydrophilic softener and the hydrophilic soft olein are
added again and the fabric is soaked circularly for
30min under the normal temperature. The hy-
drophilic softener is the hydrophilic softener DP-
9992 produced by Zhangjiagang Debao Chemical
Co., Ltd. and the usage of the hydrophilic softener
is 2% of the weight of the fabric blanks to be dyed.
The hydrophilic soft olein is the hydrophilic soft olein
RS produced by Huizhou Huaweixing Chemical Co.,
Ltd. and the usage of the hydrophilic soft olein is 5%
of the weight of the fabric blanks to be dyed.

15) drying the fabric semi-finished products which
has treated by the hydrophilic softener and the hy-
drophilic soft olein and then placing the dried fabric
semi-finished products on a raising machine for nap-
ping. The principle of the napping is as follows. The
light pulling is conducted at the first time of the nap-
ping and then the napping is gradually deepened
time after time. The times of the napping is 4-6 pref-
erably. 4-6 of the raising machines are used to per-
form the napping on-line and continuously. After the
napping, the fabric is uniformly and has delicate
touch.

16) re-setting the fabric semi-finished products to ob-
tain a greige fabric, the temperature of the re-setting
is 160°C, the speed of the car is 20 m/min, the over-
feeding cloth consumption is 40%, and moisture-ab-
sorbing heat-generating quick-drying moisture-re-
taining thermal greige fabric is obtained.

17) full-inspecting the obtained greige fabric and
sending it to the warehouse in coils.

[0029] The fabric obtained from the embodiment 2 is
sent to National Knitting Quality Supervisor & Inspection
Center for inspecting the heat preservation rate of the
fabric according to the same national standard of em-
bodiment 1. The results are shown as follows.

O The heat preservation rate is 32.35% which meets
the requirement of the national standard which is
equal to or greater than 30%;
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P The highest moisture-absorbing thermal heating
value is 7.6°C, which meets the requirement of the
national standard which is equal to or greater than
4.0°C;

Q The average moisture-absorbing thermal heating
value is 4.6°C, which meets the requirement of the
national knitting standard which is equal to or greater
than 3.0°C;

R The water absorption rate is 321%, which meets
the requirement of the national standard which is
equal to or greater than 200%;

S The dropping diffusion time is 2.6 seconds, which
meets the requirement of the national standard
which is less than 3 seconds;

T The wicking height is 126mm, which meets the
requirement of the national standard which is equal
to or greater than 100mm.

Example 3

[0030] A moisture-absorbing heat-generating quick-
drying moisture-retaining thermal fabric is knitted by four
yarns. The first yarn is the regenerated cellulose fibre-
type blended yarn J40S80S wool 30/bleached deguming
linen 20/super-fine lenzing modal 50 compact blended
yarn made by blending the wool and the regenerated
cellulose fiber, wherein the weight percentage of the re-
generated cellulose fiber is 50%. The second yarn is
CLEANCOOL fiber low stretch yarn of the modified pol-
yester fiber yarn 75D/72F having a cross-shaped cross
section and nanometer sliver ion produced by Shanghai
Sinotextiles Corporation Limited. The third yarn is cotton
fiber-type blended yarn J40S milk protein fiber
30/combed cotton 70 Siro compact blended yarn made
by blending the polyacrylonitrile fiber and the cotton fiber,
wherein the weight percentage of the cotton fiber is 70%.
The fourth yarn is 30D and 40D polyurethane fiber yarn
produced by Invista Fibers (Shanghai) Co. Ltd.
[0031] A preparation method of the moisture-absorb-
ing heat-generating quick-drying moisture-retaining ther-
mal fabric comprises the following steps:

1) Choosing the above four yarn materials based on
a designed fabric, and preparing the required
number of material tubing head of the above four
materials based on the type of the machine;

2) placing the material on the knitting machine, and
reserving a slitting line for a scotching and setting of
the following process to obtain a fabric blank when
knitting. The knitting is conducted according to the
knitting process diagram shown in FIG.7. The knit-
ting needles are arranged according to FIG.8. A tri-
angle arrangement of the knitting needles is placed

according to FIG.9. s, 1s, 2s, 3s, 4s, 5s, 6s, 7s,
8s, 9s, 10s, 11s,12 in FIG.7 and FIG.9 are num-
bers of yarn feeding ways. There are twelve way
knitting shown in FIG.8. The label 1, 2 in an upper
row and a low row of FIG.9 respectively represent
No.1 needle and No.2 needle which are called ac-
cording to the heights of the butt of the knitting nee-
dles. An arrangement of upper dial knitting needles
is applied to the upper row. An arrangement of lower
cylinder knitting needles is applied to the lower row.
A triangle arrangement of the upper dial knitting nee-
dles are applied to the upper row table in FIG.9. A
triangle arrangement of the lower cylinder knitting
needles is applied to the lower row table in FIG.9. In
the figure, "Λ" and "V" are a stitch cam. "Π" is tucking
cam. "-" is floating cam;
The knitting is conducted according to FIGS.7-9. A
complete organization is finished by twelve way knit-
ting. The first way is in the form of the single knitting
in which half of the purl stitches, i.e. dial knitting nee-
dles, of the No.1 needle are used. The second way
is in the form of the single knitting in which all the
knit stitches, i.e. cylinder knitting needles, are used.
The third way is in the form of the double knitting in
which half of the purl stitches of No.2 needle are
used to form the looping knitting and half of the knit
stitches of No.1 needle are used to form the tucking
knitting. The fourth way is in the form of the single
knitting in which half of the purl stitches of No.2 nee-
dle are used. The fifth way is in the form of the single
knitting in which all the knit stitches are used. The
sixth way is in the form of the double knitting in which
half of the knit stitches of No.1 needle are used to
form the looping knitting and half of the knit stitches
of No.2 needle are used to form the tucking knitting.
The seventh way and the eighth way repeat the knit-
ting of the first way and the second way. The ninth
way is in the form of the double knitting in which half
of the purl stitches of No.2 needle are used to form
the looping knitting and half of the knit stitches of
No.2 needle are used to form the tucking knitting.
The tenth way and the eleventh way repeat the knit-
ting of the fourth way and the fifth way. The twelfth
way is in the form of the double knitting in which half
of the purl stitches of No.1 needle are used to form
the looping knitting and half of the knit stitches of
No.1 needle are wind to form the tucking knitting.
The yarns of the first way, the fourth way, the seventh
way and the tenth way are J40S and milk protein
fiber 30/combed cotton 70 Siro compact blended
yarn double yarns. The yarns of the second way, the
fifth way, the eighth way and the eleventh way are
J40S80S wool 30/bleached deguming linen 20/su-
per-fine lenzing modal 50 compact blended yarn and
40D polyurethane fiber yarn produced by Invista Fib-
ers (Shanghai) Co. Ltd. The yarns of the third way,
the sixth way, the ninth way and the twelfth way are
CLEANCOOL fiber low stretch yarn of the modified
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polyester fiber yarn 75D/72F and the covering yarn
of the 30D polyurethane fiber yarn produced by In-
vista Fibers (Shanghai) Co. Ltd.
The obtained fabric blanks is consisted of the outer
layer, the middle layer and the inner layer. The outer
layer is knitted by the first yarn and the fourth yarn.
The middle layer is knitted by the second yarn and
the fourth yarn. The inner layer is knitted by the sec-
ond yarn, the third yarn and the fourth yarn. As shown
in FIG.7, the purl stitch single knitting portion of the
first way, the fourth way, the seventh way and the
tenth way and purl stitch looping knitting portion of
the third way, the sixth way, the ninth way and the
twelfth way constitute the inner layer. The coil index
of the purl stitch looping knitting of the third way, the
sixth way, the ninth way and the twelfth way is zero.
The purl stitch inner layer coil formed by the third
way, the sixth way, the ninth way and the twelfth way
is small due to the elastic contraction of the poly-
urethane fiber yarn and the dividing of the knit stitch
tucking knitting. The coil index of the purl stitch single
knitting of the first way, the fourth way, the seventh
way and the tenth way is four. The purl stitch inner
layer coil is large without the above two acting forces.
It is more obvious under the action of the elastic con-
traction of the polyurethane fiber yarn of the knit stitch
single knitting of the second way, the fifth way, the
eighth way and the eleventh way, and thus facilitates
the fleece of the following dyeing and finishing pre-
treatment. The inner layer is the moisture-absorbing
and quick-drying layer of the fabric. The middle layer
is formed by the knit stitch tucking knitting portion of
the third way, the sixth way, the ninth way and the
twelfth way. The middle layer is the wicking bidirec-
tional moisture transporting layer of the fabric. The
outer layer of the fabric is formed by the knit stitch
single looping knitting of the second way, the fifth
way, the eighth way and the eleventh way. The outer
layer is a layer of the fabric which can absorb mois-
ture, store moisture and release moisture.

3) slitting the obtained fabric blanks along the slitting
line, conducting full inspection and sending to
warehouse ;

4) packaging and uncoiling the qualified fabric blanks
for loading to a cloth car, configuring the vat accord-
ing to the volume of the dyeing vat, numbering the
vats and filling a process sheet, and then splicing
them into a continuous shape required by the oper-
ation of the setting machine via a sewing machine;

5) presetting the whole spliced fabric blanks of the
car, a presetting temperature is 180° C, a speed of
the car is 15 m/min, an over-feeding cloth consump-
tion of the cloth is 35%;

6) feeding water to the dye vat based on the weight

of the fabric blanks of the configured vat until reaches
to the water level required by a liquor ratio of 1: 15,
sending them into the vat and seaming the heads of
the preset blanks based on the capacity of each tube
of the dyeing vat to form a shape of rope-ring which
allows a continuous running of the dye vat;

7) conducting a dyeing and finishing pretreatment
on the fabric blanks in the vat to obtain fabric semi-
finished products, namely the pretreatment of the
fabric blanks are divided into three steps. First, the
fabric blanks are soaked in the vat having the wool
treating agent for conduct the dyeing and finishing
pretreatment on the cotton components. In the wool
treating agent, the content of the de-oiling agent PCF
produced by Clariant Textile Dye Auxiliary Agent
(China) Co., Ltd. is 0.5g/L, the content of the scouring
and dyeing one-bath enzyme produced by Wuhan
Xinhuayang biology Co., Ltd. is 3g/L. The tempera-
ture of the water of the dyeing and finishing pre-treat-
ment is 60°C. The heat preservation time is 40min.
Then, the linum, the cotton fiber and superfine len-
zing modal of the fabric blanks are pretreated. In the
pretreatment agent, the content of the sodium car-
bonate produced by Hubei Yingcheng Shuanghuan
Chemical Co., Ltd. is 1G/L (it mainly is used to adjust
PH value of the dye liquor to 8.0. If the PH value is
too low, it will affect the pretreatment effects of the
linum and the cotton fiber. If the PH value is too high,
the effective content of the wool as the wool can not
resist alkali), the content of the hydrogen peroxide
produced by Wuhan Chengguang Chemical Co.,
Ltd. is 8G/L, the content of the refining agent DM-
1361 produced by Guangdong Demei Chemical Co.,
Ltd. is 0.2G/L, the content of the de-oiling agent DM-
1133 produced by Guangdong Demei Chemical Co.,
Ltd. is 0.8G/L, and the content of the anti-creasing
agent produced by Clariant Textile Dye Auxiliary
Agent (China) Co., Ltd. is 2G/L. The temperature of
the water of the dyeing and finishing pretreatment is
80°C. The heat preservation time is 40min. Finally,
the ethylic acid whose content is 0.5g/L to neutralize
the residual alkali under the normal temperature for
20min.

8) high-temperature dyeing the CLEANCOOL fiber
low stretch yarn of the modified polyester fiber yarn
75D/72F of the pretreated fabric semi-finished prod-
ucts with dyeing liquor. The dyeing liquor is formed
by dissolving the disperse dye and dye auxiliary
agent produced by Nippon Kayaku Co Ltd in water.
The disperse dye is a mixture of disperse red AQ-
LE whose weight accounts for 0.015% of the weight
of the fabric blanks to be dyed, disperse blue AQ-LE
whose weight accounts for 0.025% of the weight of
the fabric blanks to be dyed and disperse yellow AQ-
LE whose weight accounts for 0.013 % of the weight
of the fabric blanks to be dyed. The selected dye
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auxiliary agent includes chelating dispersant, anti-
creasing agent, high-temperature leveling agent and
ethylic acid. In the dye liquor, the chelating disper-
sant is Argaprep ARSK produced by Shanghai Ya-
yun Refining Chemical Co., Ltd. and the content of
the Argaprep ARSK is 1g/L. The anti-creasing agent
is Yashihua NF produced by Shanghai Yayun Re-
fining Chemical Co., Ltd. and the content of the anti-
creasing agent is 1g/L. The high-temperature lev-
eling agent is high-temperature leveling agent DM-
2108 produced by Guangdong Demei Chemical Co.,
Ltd. and the content of the high-temperature leveling
agent DM-2108 is 0.5g/L. The ethylic acid is pro-
duced by Jiangsu Sopu Chemcial Co., Ltd. and the
content of the ethylic acid is 0.5 g/L. When dyeing,
the temperature of the dye liquor is controlled at 110°
C. The heat preservation time is 25min. When dye-
ing, the heating rate and the cooling rate is controlled
at 0.5° C/min.

9) reductive cleaning the fabric semi-finished prod-
ucts in which the modified polyester fiber yarn has
been treated with high-temperature dyeing by reduc-
tive cleaning solution. The reductive cleaning solu-
tion is the aqueous solution consisted of Yashihua
NF anti-creasing agent produced by Shanghai Yay-
un Refining Chemical Co., Ltd., the sodium hypo-
sulfite produced by Guangzhou Zhongcheng Chem-
ical Co., Ltd. and sodium carbonate produced by
Hubei Yingcheng Chemical Co., Ltd. The content of
the anti- creasing agent is 1g/L, the content of the
sodium hyposulfite 0.5g/L and the content of the so-
dium carbonate is 0.5g/L. When conducting the re-
ductive cleaning, the temperature is controlled at 85°
C and the heat preservation time is controlled at
15min.

10) after releasing the reductive cleaning solution,
conducting the thermal washing by feeding water un-
til reaches to the required level defined by the liquor
ratio. The temperature is controlled at 95° C and the
heat preservation time is controlled at 10min. The
heating rate and the cooling rate are controlled at
0.8° C/min. After the thermal washing, the water is
released. Then, the cool water is introduced until
reaches to the required water level defined by the
liquor ratio. The fabric is cool washed in the vat for
15min for the subsequent process.

11) dyeing other fibers of the fabric semi-finished
products once again. The dye liquor formed by dis-
solving reactive dye and dye auxiliary agent in the
water is used to dye J40S80S wool 30/bleached de-
guming linen 20/super-fine Lenzing modal 50 com-
pact blended yarn and milk protein fiber 30/combed
cotton 70 Siro compact blended yarn in the fabric
semi-finished products. The reactive dye is a set of
reactive dye produced by Nippon Kayaku Co Ltd.

The component of the reactive dye is a mixture of
the reactive blue CN-MG whose weight accounts for
0.024% of the weight of the fabric blanks to be dyed,
the reactive red CN-3B whose weight accounts for
0.0134% of the weight of the fabric blanks to be dyed
and the reactive yellow CN-EX whose weight ac-
counts for 0.028 % of the weight of the fabric blanks
to be dyed. The selected dye auxiliary agent includes
chelating dispersant and anti-creasing agent. In the
dye liquor, the chelating dispersant is Argaprep
ARSK produced by Shanghai Yayun Refining Chem-
ical Co., Ltd. and the content of the Argaprep ARSK
is 1g/L. The anti-creasing agent is Yashihua NF pro-
duced by Shanghai Yayun Refining Chemical Co.,
Ltd. and the content of the anti-creasing agent is
1g/L. The above reactive dye and the auxiliary agent
are dissolved in the water and are poured into dye
vats after being stirred evenly under a normal tem-
perature by dye mixer. Then, the water is added to
further dilute uniformly by stirring. Under the normal
temperature, the dye and the auxiliary agent thereof
are added to the vats in several times. The adding
time of the dye and the auxiliary agent thereof is con-
trolled within 20min. At the same time, the cloth is
treated for 20min in the dye liquor under the normal
temperature. After the dye liquor in the fabric distrib-
utes uniformly, the sodium sulfate anhydrous which
acts as the accelerating auxiliary agent is added to
the dye liquor under the normal temperature. The
sodium sulfate anhydrous is produced by Hubei
Yingcheng Shuanghuan Chemical Co., Ltd. and the
content of the sodium sulfate anhydrous is 8g/L. The
sodium sulfate anhydrous is directly added to the
subsidiary vat. After adding the water and stirring
uniformly under the normal temperature, the sodium
sulfate anhydrous is added to the vat uniformly in
several times. The adding time is controlled within
20min. Finally, the sodium carbonate which acts as
color fixing agent is added under the normal temper-
ature. The sodium carbonate is produced by Hubei
Yingcheng Shuanghuan Chemical Co., Ltd. and the
content of the sodium carbonate is 1g/L. The sodium
carbonate is added at twice. The adding time for each
time is controlled at 10min. The sodium carbonate
is slowly added to the vat after directly being added
to the dye subsidiary vat and adding water to dilute
uniformly. After all the materials are added, the tem-
perature is slowing increased. The speed is control-
led between 0.5° C/min and 1° C/min. The heat pres-
ervation is conducted after the temperature is in-
creased to 110° C. After conducting the heat pres-
ervation for 30 min, color matching and color recov-
ery are conducted until the color matches with the
color of the sample.

12) cool washing and acid washing the fabric semi-
finished products which has been dyed once again,
reducing the temperature by adding cool water to
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the water vat slowly and releasing the water at the
same time. The cooling rate is controlled at 0.5-1°
C/min. When the temperature of the water is reduced
to 40° C, the water is stopped to be added and then
is released. After finishing the releasing of the water,
a cylinder of water is added based on the water level
required by the liquor ratio and the acid washing is
conducted under the normal temperature for neutral-
izing the residual alkali on the cloth. The antacid of
the acid washing is ethylic acid produced by Jiangsu
Sopo Chemical Co., Ltd. and the content of the ethyl-
ic acid is 0.5 g/L.

13) soaping the fabric semi-finished products and
cool washing them once again, wherein when soap-
ing, a cylinder of water is added based on the liquor
ratio after the water being conducted with the acid
washing under the normal temperature. The soaping
agent is added via the dye auxiliary vat. The soaping
agent is a mixture of cleaning agent and chelating
dispersant. The cleaning agent is the cleaning agent
AR-812 produced by Jiangsu Haian petroleum
chemical plant technology development Co., Ltd.
and the content of the cleaning agent is 1g/L. The
chelating dispersant is argaprep ARSK produced by
Shanghai Yayun Refining Chemical Co., Ltd. and
the content of the chelating dispersant is 1g/L. The
material is added and the temperature is increased
slowly at the same time. The heating rate is control-
led at 1° C/min. After the temperature is increased
to 85° C, the heat preservation is conducted for 10
min. Then, the cool water is added slowly to reduce
the temperature. The cooling rate is controlled at 1°
C/min. The water is released when the temperature
of the water is reduced to 40° C and then a cylinder
of water is added for cool washing. After the cool
washing, a cylinder of water is added according to
the liquor ratio.

14) applying hydrophilic softener and hydrophilic soft
olein to the cleaned fabric semi-finished products.
The ethylic acid whose content is 0.8g/L is directly
added and the cleaned fabric semi-finished produc-
es are kept in the vat. The circulation soaking is con-
ducted for 20min under the normal temperature. The
hydrophilic softener and the hydrophilic soft olein are
added again and the fabric is soaked circularly for
20min under the normal temperature. The hy-
drophilic softener is the Dibaoshu DPS produced by
Suzhou Tongye Chemical Co., Ltd. and the usage
of the hydrophilic softener is 1% of the weight of the
fabric blanks to be dyed. The hydrophilic soft olein
is the hydrophilic soft olein RS produced by Huizhou
Huaweixing Chemical Co., Ltd. and the usage of the
hydrophilic soft olein is 5% of the weight of the fabric
blanks to be dyed.

15) drying the fabric semi-finished products which

has treated by the hydrophilic softener and the hy-
drophilic soft olein and then placing the dried fabric
semi-finished products on a raising machine for nap-
ping. The principle of the napping is as follows. The
light pulling is conducted at the first time of the nap-
ping and then the napping is gradually deepened
time after time. The times of the napping is 4-6 pref-
erably. 4-6 of the raising machines are used to per-
form the napping on-line and continuously. After the
napping, the fabric is uniformly and has delicate
touch

16) re-setting the fabric semi-finished products to ob-
tain a greige fabric, the temperature of the re-setting
is 160° C, the speed of the car is 20 m/min, the over-
feeding cloth consumption of the cloth is 50%, and
moisture-absorbing heat-generating quick-drying
moisture-retaining thermal greige fabric is obtained.

17) full-inspecting the obtained greige fabric and
sending it to the warehouse in coils.

[0032] The fabric obtained from the embodiment 3 is
sent to National Knitting Quality Supervisor & Inspection
Center for inspecting the heat preservation rate of the
fabric according to the same national standard of em-
bodiment 1. The results are shown as follows.

O The heat preservation rate is 42.08% which meets
the requirement of the national standard which is
equal to or greater than 30%;

P The highest moisture-absorbing thermal heating
value is 7.1° C,which meets the requirement of the
national standard which is equal to or greater than
4.0°C;

Q The average moisture-absorbing thermal heating
value is 3.9° C, which meets the requirement of the
national knitting standard which is equal to or greater
than 3.0°C;

R The water absorption rate is 319%, which meets
the requirement of the national standard which is
equal to or greater than 200%;

S The dropping diffusion time is 0.7 seconds, which
meets the requirement of the national standard
which is less than 3 seconds;

T The wicking height is 145mm, which meets the
requirement of the national standard which is equal
to or greater than 100mm.

Example 4

[0033] A moisture-absorbing heat-generating quick-
drying moisture-retaining thermal fabric is knitted by four
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yarns. The first yarn is regenerated cellulose fiber-type
blended yarn J32S cotton fibre/Jutecell30/70 blended
yarn which is blended by the cotton fiber and the regen-
erated cellulose fiber. The weight percentage of the re-
generated cellulose fiber is 70%. The second yarn is the
modified polyester fiber yarn J40SCOOLDRY staple yarn
having a cross-shaped cross section produced by
Shanghai Haitianyingjie Textile Technology Co., Ltd. The
third yarn is the cotton fiber-type blended yarn J32S60/40
cotton/COOLDRY blended yarn which is blended by pol-
yester staple fibre and the cotton fiber. The weight per-
centage of the cotton fiber is 60%. The fourth yarn is 30D
polyurethane fibre yarn produced by Hangzhou Asahi-
kasei Spandex Co., Ltd.
[0034] A preparation method of the moisture-absorb-
ing heat-generating quick-drying moisture-retaining ther-
mal fabric comprises the following steps:

1) Choosing the above four yarn materials based on
a designed fabric, and preparing the required
number of material tubing head of the above four
materials based on the type of the machine;

2) placing the material on the knitting machine, and
reserving a slitting line for a scotching and setting of
the following process to obtain a fabric blank when
knitting. The knitting is conducted according to the
knitting process diagram shown in FIG.10. The knit-
ting needles are arranged according to FIG.11. A
triangle arrangement of the knitting needles is placed
according to FIG.12. OPQRST in FIG.10 and
FIG.12 are numbers of yarn feeding ways. There are
six way knitting shown in FIG.10. The label 1, 2 in
an upper row and a lower row of FIG.11 respectively
represent No.1 needle and No.2 needle which are
called according to the heights of the butt of the knit-
ting needles. An arrangement of upper dial knitting
needles is applied to the upper row. An arrangement
of lower cylinder knitting needles is applied to the
lower row. A triangle arrangement of the upper dial
knitting needles are applied to the upper row table
in FIG.12. A triangle arrangement of the lower cylin-
der knitting needles is applied to the lower row table.
In the figure, "Λ" and "V" are a stitch cam. "Π" is
tucking cam. "-" is floating cam;
The knitting is conducted according to FIGS. 10-12.
A complete organization is finished by six way knit-
ting. The first way is in the form of the double yarn
feeding single knitting in which half of the purl
stitches, i.e. dial knitting needles, of No.1 needle are
used. The second way is in the form of the single
knitting in which all the knit stitches, i.e. cylinder knit-
ting needles, are used. The third way is in the form
of the double knitting in which half of the purl stitches
of No.2 needles are used to form the looping knitting
and half of the knit stitches of No.1 needles are used
to form the tucking knitting. The fourth way is in the
form of the double yarn feeding single knitting in

which half of the purl stitches of No.2 needles are
used. The fifth way is in the form of the single knitting
in which all the knit stitches are used. The sixth way
is in the form of the double knitting in which half of
the purl stitches of No.1 needle are used to form the
looping knitting and half of the knit stitches of No.2
needle are used to form the tucking knitting. The first
way and the fourth way is double yarn feeding single
knitting of J32S40/60COOLDRY/cotton blended
yarn. The yarns in the second way and the fifth way
are J32S cotton fibre/Jutecell30/70 blended yarn
and 30D polyurethane fiber yarn. The yarns in the
third way and the sixth way are J40SCOOLDRY sta-
ple yarn and 30D polyurethane fiber yarn.
The obtained fabric blanks is consisted of the outer
layer, the middle layer and the inner layer. The outer
layer is knitted by the first yarn and the fourth yarn.
The middle layer is knitted by the second yarn and
the fourth yarn. The inner layer is knitted by the sec-
ond yarn, the third yarn and the fourth yarn. As shown
in FIG.10, the purl stitch double yarn feeding single
knitting portion of the first way and the fourth way
and the purl stitch looping knitting portion of the third
way and the sixth way constitute the inner layer. As
the coil index of the purl stitch looping knitting of the
third way and the sixth way is zero and due to the
elastic contraction of the polyurethane fiber yarn and
the dividing of the knit stitch tucking knitting, the purl
stitch inner layer coil formed by the third way and the
sixth way is small. As the coil index of the purl stitch
single knitting of the first way and the fourth way is
four and the above two acting forces is absence, the
purl stitch inner layer coil is large. The effect is more
obvious under the action of the elastic contraction of
the polyurethane fiber yarn of the second way and
the fifth way, and thus facilitates the fleece of the
following dyeing and finishing pretreatment. The in-
ner layer is the moisture-absorbing and quick-drying
layer of the fabric. The middle layer is formed by the
knit stitch tucking knitting portion of the third way and
the sixth way. The middle layer is the wicking bidi-
rectional moisture transporting layer of the fabric.
The outer layer of the fabric is formed by the knit
stitch single knitting portion of the second way and
the fifth way. The outer layer is a layer of the fabric
which can absorb moisture, store moisture and re-
lease moisture.

3) slitting the obtained fabric blanks along the slitting
line, conducting full inspection and sending to ware-
house;

4) packaging and uncoiling the qualified fabric blanks
for loading to a cloth car, configuring the vat accord-
ing to the volume of the dyeing vat, numbering the
vats and filling a process sheet, and then splicing
them into a continuous shape required by the oper-
ation of the setting machine via a sewing machine;
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5) presetting the spliced fabric blanks of the car, a
presetting temperature is 190°C, a speed of the car
is 15 m/min, an over-feeding cloth consumption of
the cloth is 25%;

6) feeding water to the dye vat based on the weight
of the fabric blanks of the configured vat until reaches
to the water level required by a liquor ratio of 1: 8,
sending them into the vat and seaming the heads of
the preset blanks based on the capacity of each tube
of the dyeing vat to form a shape of rope-ring which
allows a continuous running of the dye vat;

7) conducting a dyeing and finishing pretreatment
on the fabric blanks in the vat to obtain fabric semi-
finished products, namely immersing the fabric
blanks into the vat in which oxygen bleaching agent
and de-oiling treatment agent are filled for oxygen
bleaching and dyeing and finishing pretreatment. In
the oxygen bleaching agent, the content of hydrogen
peroxide produced by Wuhan Chengguang Chemi-
cal Co., Ltd. is 3g/L, the content of the Yuzhongbao
DXB-626 produced by Guangdong Demei Chemical
Co., Ltd. is 1g/L, the content of the refining agent
produced by Guangdong Demei Chemical Co., Ltd.
is 0.5 g/L, the content of sodium hydrate NAOH pro-
duced by Xinjiang Tianye Chemical Co., Ltd. is 1g/L.
The treating agent is used to conduct dyeing and
finishing pretreatment. The temperature of the water
of the dyeing and finishing pretreatment is 98°C. The
heat preservation time is 40min. The heating rate
and the cooling rate are controlled at 0.5∼1°C/min.
After the treatment, the oxyrase produced by Zhe-
jiang Chuanhua Chemical Co., Ltd. and the ethylic
acid produced by Jiangsu Sopu Chemcial Co., Ltd.
are used to deoxidize and neutralize the residual al-
kali on the cloth. The content of the oxyrase is 0.1g/L
and the content of the ethylic acid is 0.5g/L.

8) high-temperature dyeing J40SCOOLDRY staple
yarn having a cross-shaped cross section of the pre-
treated fabric semi-finished products with the dyeing
liquor. The dyeing liquor is formed by dissolving the
disperse dye and dye auxiliary agent which are pro-
duced by Zhejiang Runtu Chemical Co., Ltd. in wa-
ter. The disperse dye is a mixture of disperse red S-
5BL whose weight accounts for 0.024% of the weight
of the fabric blanks to be dyed, disperse organ S-
4RL whose weight accounts for 0.84% of the weight
of the fabric blanks to be dyed and disperse blue S-
3BG whose weight accounts for 0.264 % of the
weight of the fabric blanks to be dyed. The selected
dye auxiliary agent includes chelating dispersant,
anti-creasing agent, high-temperature leveling
agent and ethylic acid. In the dye liquor, the chelating
dispersant is Argaprep ARSK produced by Shanghai
Yayun Refining Chemical Co., Ltd. and the content
of the Argaprep ARSK is 1g/L. The anti-creasing

agent is Yashihua NF produced by Shanghai Yayun
Refining Chemical Co., Ltd. and the content of the
anti-creasing agent is 1g/L. The high-temperature
leveling agent is the high-temperature leveling agent
DM-2108 produced by Guangdong Demei Chemical
Co., Ltd. and the content of the high-temperature
leveling agent DM-2108 is 0.8g/L. The ethylic acid
is produced by Jiangsu Sopu Chemcial Co., Ltd. and
the content of the ethylic acid is 1 g/L. When dyeing,
the temperature of the dye liquor is controlled at
120°C. The heat preservation time is 45min. When
dyeing, the heating rate and the cooling rate is con-
trolled at 0.5°C/min.

9) reductive cleaning the fabric semi-finished prod-
ucts in which the modified polyester fibre yarn has
been treated with high-temperature dyeing by reduc-
tive cleaning solution. The reductive cleaning solu-
tion is the aqueous solution consisted of Yuzhong-
bao DXB-626 produced by Guangdong Demei
Chemical Co., Ltd., the sodium hyposulfite produced
by Guangzhou Zhongcheng Chemical Co., Ltd. and
sodium carbonate produced by Hubei Yingcheng
Chemical Co., Ltd. The content of the anti-creasing
agent is 1.5g/L, the content of the sodium hyposulfite
1g/L and the content of the sodium carbonate is 2g/L.
When conducting the reductive cleaning, the tem-
perature is controlled at 100°C and the heat preser-
vation time is controlled at 25min.

10) after releasing the reductive cleaning solution,
conducting the thermal washing by feeding water un-
til reaches to the required level defined by the liquor
ratio. The temperature is controlled at 98°C and the
heat preservation time is controlled at 20min. After
the thermal washing, the water is released. Then,
the cool water is introduced until reaches to the re-
quired water level defined by the liquor ratio. The
fabric is cool washed in the vat for 10min for the
subsequent process.

11) dyeing other fibres of the fabric semi-finished
products once again. The dye liquor formed by dis-
solving reactive dye and dye auxiliary agent in the
water is used to dye J32S cotton fibre/Jutecell30/70
blended yarn in the fabric semi-finished products and
the cotton blended yarn in
J32S40/60COOLDRY/cotton blended yarn. The re-
active dye is a set of reactive dye produced by
Shanghai Dye Eighth Factory. The reactive dye is a
mixture of the reactive brilliant red M-3BE whose
weight accounts for 0.23% of the weight of the fabric
blanks to be dyed, the reactive yellow M-3RE whose
weight accounts for 1.08% of the weight of the fabric
blanks to be dyed and the reactive black KN-B whose
weight accounts for 0.37 % of the weight of the fabric
blanks to be dyed. The selected dye auxiliary agent
includes chelating dispersant and anti-creasing
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agent. In the dye liquor, the chelating dispersant is
Argaprep ARSK produced by Shanghai Yayun Re-
fining Chemical Co., Ltd. and the content of the Ar-
gaprep ARSK is 1g/L. The anti-creasing agent is
Yashihua NF produced by Shanghai Yayun Refining
Chemical Co., Ltd. and the content of the anti-creas-
ing agent is 1g/L. The above reactive dye and the
auxiliary agent are dissolved in the water and are
poured in dye vats after being stirred evenly under
a normal temperature by dye mixer. Then, the water
is added to further dilute uniformly by stirring. Under
the normal temperature, the dye and the auxiliary
agent thereof are added to the vats in several times.
The adding time of the dye and the auxiliary agent
thereof is controlled within 20min. At the same time,
the cloth is treated for 20min in the dye liquor under
the normal temperature. After the dye liquor in the
fabric distributes uniformly, the sodium sulfate anhy-
drous which acts as the accelerating auxiliary agent
is added to the dye liquor under the normal temper-
ature. The sodium sulfate anhydrous is produced by
Hubei Yingcheng Shuanghuan Chemical Co., Ltd.
and the content of the sodium sulfate anhydrous is
60g/L. The sodium sulfate anhydrous is directly add-
ed to the subsidiary vat. After adding the water and
stirring uniformly under the normal temperature, the
sodium sulfate anhydrous is added to the vat uni-
formly in several times. The adding time is controlled
within 30min. Finally, the substitution alkali which
acts as color fixing agent is added under the normal
temperature. The substitution alkali is produced by
Zhejiang Chuanhua Chemical Co., Ltd. and the con-
tent of substitution alkali is 3g/L. The sodium carbon-
ate is added at twice. The adding time for each time
is controlled at 20min. The sodium carbonate is slow-
ly added to the vat after directly being added to the
dye subsidiary vat and adding water to dilute uni-
formly. After all the materials are added, the temper-
ature is slowing increased. The speed is controlled
between 0.5°C/min and 1°C/min. The heat preser-
vation is conducted after the temperature is in-
creased to 60°C. After conducting the heat preser-
vation for 45 min, color matching and color recovery
are conducted until the color matches with the color
of the sample.

12) cool washing and acid washing the fabric semi-
finished products which has been dyed once again,
reducing the temperature by adding cool water to
the water vat slowly and releasing the water at the
same time. The cooling rate is controlled at
0.5°C/min. When the temperature of the water is re-
duced to 40°C, the water is stopped to be added and
then is released. After finishing the releasing of the
water, a cylinder of water is added based on the wa-
ter level required by the liquor ratio and the acid
washing is conducted under the normal temperature
for neutralizing the residual alkali on the cloth. The

antacid of the acid washing is ethylic acid produced
by Jiangsu Sopo Chemical Co., Ltd. and the content
of the ethylic acid is 3 g/L.

13) soaping the fabric semi-finished products and
cool washing them once again, wherein when soap-
ing, a cylinder of water is added based on the liquor
ratio after the water being conducted with the acid
washing under the normal temperature. The soaping
agent is added via the dye auxiliary vat. The soaping
agent is a mixture of cleaning agent and chelating
dispersant. The cleaning agent is the cleaning agent
209 produced by Nantong Zhanyi Chemcial Co., Ltd.
The content of the cleaning agent is 2g/L. The chelat-
ing dispersant is argaprep ARSK produced by
Shanghai Yayun Refining Chemical Co., Ltd. and
the content of the chelating dispersant is 1g/L. The
material is added and the temperature is increased
slowly at the same time. The heating rate is control-
led at 1°C/min. After the temperature is increased to
98°C, the heat preservation is conducted for 10 min.
Then, the cool water is added slowly to reduce the
temperature. The cooling rate is controlled at
1°C/min. The water is released when the tempera-
ture of the water is reduced to 40°C and then a cyl-
inder of water is added for cool washing. After the
cool washing, a cylinder of water is added according
to the liquor ratio.

14) applying hydrophilic softener and hydrophilic soft
olein to the cleaned fabric semi-finished products.
The ethylic acid whose content is 0.75g/L is directly
added and the cleaned fabric semi-finished produc-
es are kept in the vat. The circulation soaking is con-
ducted for 15min under the normal temperature. The
hydrophilic softener and the hydrophilic soft olein are
added again and the fabric is soaked circularly for
25min under the normal temperature. The hy-
drophilic softener is the Dibaoshu DPS produced by
Suzhou Tongye Chemical Co., Ltd. and the usage
of the hydrophilic softener is 1% of the weight of the
fabric blanks to be dyed. The hydrophilic soft olein
is the hydrophilic soft olein SJ12 produced by
Guangzhou Guangjian Refining Chemical Co., Ltd.
and the usage of the hydrophilic soft olein is 4% of
the weight of the fabric blanks to be dyed.

15) drying the fabric semi-finished products which
has treated by the hydrophilic softener and the hy-
drophilic soft olein and then placing the dried fabric
semi-finished products on a raising machine for nap-
ping. The principle of the napping is as follows. The
light pulling is conducted at the first time of the nap-
ping and then the napping is gradually deepened
time after time. The times of the napping is 4-6 pref-
erably. 4-6 of the raising machines are used to per-
form the napping on-line and continuously. After the
napping, the fabric is uniformly and has delicate
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touch.

16) re-setting the fabric semi-finished products to ob-
tain a greige fabric, the temperature of the re-setting
is 155°C, the speed of the car is 18 m/min, the over-
feeding cloth consumption of the cloth is 50%, and
moisture-absorbing heat-generating quick-drying
moisture-retaining thermal greige fabric is obtained.

17) full-inspecting the obtained greige fabric and
sending it to the warehouse in coils.

[0035] The fabric obtained from the embodiment 4 is
sent to National Knitting Quality Supervisor & Inspection
Center for inspecting the heat preservation rate of the
fabric according to the same national standard of em-
bodiment 1. The results are shown as follows.

O The heat preservation rate is 35.28% which meets
the requirement of the national standard which is
equal to or greater than 30%;

P The highest moisture-absorbing thermal heating
is 6.6°C, which meets the requirement of the national
standard which is equal to or greater than 4.0°C;

Q The average moisture-absorbing thermal heating
value is 3.5°C, which meets the requirement of the
national knitting standard which is equal to or greater
than 3.0°C;

R The water absorption rate is 376%, which meets
the requirement of the national standard which is
equal to or greater than 200%;

S The dropping diffusion time is 0.9 seconds, which
meets the requirement of the national standard
which is less than 3 seconds;

T The wicking height is 172mm, which meets the
requirement of the national standard which is equal
to or greater than 100mm.

Example 5

[0036] A moisture-absorbing heat-generating quick-
drying moisture-retaining thermal fabric is knitted by four
yarns. The first yarn is the regenerated cellulose filament
yarn 120D viscose filament yarn. The second yarn is
modified polyester fibre yarn SUPERCOOL75D/72F pol-
yestet fiber low stretch yarn having Y-type cross section
and grafting the hydrophilic group. The second yarn is
produced by Shanghai Guida Technology Co., Ltd. The
third yarn is the cotton fibre-type blended fiber
J32S20/80SUPERCOOL/cotton blended yarn which is
blended by the polyester fiber and the cotton fiber. The
weight percentage of the cotton fiber is 80%. The fourth
yarn is 30D polyurethane fiber yarn produced by

Hangzhou Asahikasei Spandex Co., Ltd.
[0037] A preparation method of the moisture-absorb-
ing heat-generating quick-drying moisture-retaining ther-
mal fabric comprises the following steps:

1) Choosing the above four yarn materials based on
a designed fabric, and preparing the required
number of material tubing head of the above four
materials based on the type of the machine;

2) placing the material on the knitting machine, and
reserving a slitting line for a scotching and setting of
the following process to obtain a fabric blank when
knitting. The knitting is conducted according to the
knitting process diagram shown in FIG.13. The knit-
ting needles are arranged according to FIG.14. A
triangle arrangement of the knitting needles is placed
according to FIG.15. OPQRSTUVWX in
FIG.13 and FIG.15 are numbers of yarn feeding
ways. There are ten way knitting shown in FIG. 13.
The label 1, 2 in an upper row and a lower row of
FIG.14 respectively represent No.1 needle and No.2
needle which are called according to the heights of
the butt of the knitting needles. An arrangement of
upper dial knitting needles is applied to the upper
row. An arrangement of lower cylinder knitting nee-
dles is applied to the lower row. A triangle arrange-
ment of the upper dial knitting needles are applied
to the upper row table in FIG.15. A triangle arrange-
ment of the lower cylinder knitting needles is applied
to the lower row table. In the figure, "Λ " and "V " are
a stitch cam. "Π" is tucking cam. "-" is floating cam;
The knitting is conducted according to FIGS. 13-15.
A complete organization is finished by ten way knit-
ting. The first way is in the form of the double yarn
feeding single knitting in which half of the
purl stitches, i.e. dial knitting needles, of No.1 are
used. The second way is in the form of the double
knitting in which the purl stitches of No.2 needle are
used to form the looping knitting and half
of the knit stitches, i.e. cylinder knitting needles, of
No. 1 needle are used to form the tucking knitting.
The third way and the fourth way are in the form of
the single knitting in which all the knit stitches are
used. The fifth way is in the form of the double knitting
in which half of the purl stitch of No.1 needle are
used to form the looping knitting and half of the knit
stitches of No.2 needle are used to form the tucking
knitting. The sixth way is in the form of the double
yarn feeding single knitting in which half of the purl
stitches of No.1 are used. The seventh way is in the
form of the double knitting in which half of the purl
stitches of No.2 needle are used to form the looping
knitting and half of the knit stitches of No.2 needle
are used to form the tucking knitting. The eighth way
and the ninth way are in the form of the single knitting
in which all the knit stitches are used. The tenth way
is in the form of the double knitting in which half of
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the purl stitches of No.1 needle are used to form the
looping knitting and half of the knit stitches of No.1
needle are used to form the tucking knitting. The first
way and the sixth way are double yarn feeding single
knitting formed by J32S20/80SUPERCOOL/cotton
blended yarn. The yarns in the second way, the fifth
way, the seventh way are SUPERCOOL75D/72F
polyester fiber low stretch yarn and 30D poly-
urethane fiber yarn. The yarns in the third way, the
fourth way, the eighth way and the ninth way are
120D viscose filament yarn and 30D polyurethane
fiber yarn.
The obtained fabric blanks is consisted of the outer
layer, the middle layer and the inner layer. The outer
layer is knitted by the first yarn and the fourth yarn.
The middle layer is knitted by the second yarn and
the fourth yarn. The inner layer is knitted by the sec-
ond yarn, the third yarn and the fourth yarn. As shown
in FIG.13, the purl stitch single knitting portion of the
first way and the sixth way and the purl stitch looping
knitting of the fifth way and the tenth way constitute
the inner layer of the fabric. The coil index of the
looping knitting of the first way and the sixth way is
three. The coil is larger. The coil index of the looping
knitting of the fifth way and the tenth way is zero.
The formed coil is smaller, and thus it facilitates the
subsequent fleece and napping of the inner layer
fabric. The inner layer is the moisture-absorbing and
quick-drying layer of the fabric. The purl stitch loop-
ing knitting portion of the second way and the sev-
enth way forms the inner layer of the fabric in theory.
However, as the coil index is 4 and the coil contains
polyurethane fiber as well as the yarns of the second
way and the seventh way and the yarns used in the
first way and the sixth way are too thin and are pulled
too long so as to hide tightly in the middle of the
fabric, the double knitting portion of the second way
and the seventh way and the knitting portion of the
fifth way and the tenth way form the middle layer of
the fabric. The middle layer is wicking bidirectional
moisture permeating antibacterial layer. The single
knitting portion of the third way, the fourth way, the
eighth way and the ninth way forms the outer layer
of the fabric. The outer layer is a layer of the fabric
which can absorb moisture, store moisture and re-
lease moisture.

3) slitting the obtained fabric blanks along the slitting
line, conducting full inspection and sending to ware-
house;

4) packaging and uncoiling the qualified fabric blanks
for loading to a cloth car, configuring the vat accord-
ing to the volume of the dyeing vat, numbering the
vats and filling a process sheet, and then splicing
them into a continuous shape required by the oper-
ation of the setting machine via a sewing machine;

5) presetting the whole spliced fabric blanks of the
car, a presetting temperature is 195°C, a speed of
the car is 18 m/min, an over-feeding cloth consump-
tion of the cloth is 15%;

6) feeding water to the dye vat based on the weight
of the fabric blanks of the configured vat until reaches
to the water level required by a liquor ratio of 1: 10,
sending them into the vat and seaming the heads of
the preset blanks based on the capacity of each tube
of the dyeing vat to form a shape of rope-ring which
allows a continuous running of the dye vat;

7) conducting a dyeing and finishing pretreatment
on the fabric blanks in the vat to obtain fabric semi-
finished products, namely immersing the fabric
blanks into the vat in which oxygen bleaching agent
is filled for oxygen bleaching dyeing and finishing
pretreatment. In the oxygen bleaching agent, the
content of hydrogen peroxide produced by Wuhan
Chengguang Chemical Co., Ltd. is 3g/L, the content
of the Yuzhognbao DXB-626 anti-creasing agent
produced by Guangdong Demei Chemical Co., Ltd.
is 1g/L, the content of the refining agent DM-1361
produced by Guangdong Demei Chemical Co., Ltd.
is 0.5 g/L, and the content of the sodium hydroxide
NAOH produced by Xinjiang Tianye Chemical Co.,
Ltd. is 0.75g/L. The treating agent in the vat is used
to conduct the dyeing and finishing pretreatment.
The temperature of the water of the dyeing and fin-
ishing pretreatment is 98°C. The heat preservation
time is 40min. The heating speed is controlled be-
tween 0.5°C/min and 1°C/min. After the treatment,
the ethylic acid is used to deoxidize and neutralize
the residual alkali on the surface of the cloth. The
content of oxyrase produced by Zhejiang Chuanhua
Chemical Co., Ltd. is 0.1g/L and the content of the
ethylic acid produced by Jiangsu Sopo Chemical
Co., Ltd. is 0.5g/L.

8) high-temperature dyeing the modified polyester
fibre yarn SUPERCOOL75D/72F polyester fibre low
stretch yarn of the pretreated fabric semi-finished
products with dyeing liquor. The dyeing liquor is
formed by dissolving the disperse dye and dye aux-
iliary agent produced by Zhejiang Runtu Chemical
Co., Ltd. in water. The disperse dye is a mixture of
disperse red S-5BL whose weight accounts for
0.02% of the weight of the fabric blanks to be dyed,
disperse orange S-4RL whose weight accounts for
0.7% of the weight of the fabric blanks to be dyed
and disperse blue S-3BG whose weight accounts for
0.22 % of the weight of the fabric blanks to be dyed.
The selected dye auxiliary agent includes chelating
dispersant, anti-creasing agent, high-temperature
leveling agent and ethylic acid. In the dyeing liquor,
the chelating dispersant is Argaprep ARSK pro-
duced by Shanghai Yayun Refining Chemical Co.,
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Ltd. and the content of the Argaprep ARSK is 1g/L.
The anti-creasing agent is Yashihua NF produced
by Shanghai Yayun Refining Chemical Co., Ltd. and
the content of the anti-creasing agent is 1g/L. The
high-temperature leveling agent is high-temperature
leveling agent DM-2108 produced by Guangdong
Demei Chemical Co., Ltd. and the content of the
high-temperature leveling agent DM-2108 is 0.5g/L.
The ethylic acid is produced by Jiangsu Sopu Chem-
cial Co., Ltd. and the content of the ethylic acid is 1
g/L. When dyeing, the temperature of the dye liquor
is controlled at 130°C. The heat preservation time is
35min. When dyeing, the heating rate and the cool-
ing rate are controlled at 0.5°C/min.

9) reductive cleaning the fabric semi-finished prod-
ucts in which the modified polyester fibre yarn has
been treated with high-temperature dyeing by reduc-
tive cleaning solution. The reductive cleaning solu-
tion is the aqueous solution consisted of the
Yuzhognbao DXB-626 produced by Guangdong De-
mei Cheimcal Co., Ltd., the sodium hyposulfite pro-
duced by Guangzhou Zhongcheng Chemical Co.,
Ltd. and sodium carbonate produced by Hubei
Yingcheng Chemical Co., Ltd. The content of the an-
ti-creasing agent is 1g/L, the content of the sodium
hyposulfite 1g/L and the content of the sodium car-
bonate is 2g/L. When conducting the reductive
cleaning, the temperature is controlled at 95°C and
the heat preservation time is controlled at 20min.

10) after releasing the reductive cleaning solution,
conducting the thermal washing by feeding water un-
til reaches to the required level defined by the liquor
ratio. The temperature is controlled at 98°C and the
heat preservation time is controlled at 20min. After
the thermal washing, the water is released. Then,
the cool water is introduced until reaches to the re-
quired water level defined by the liquor ratio. The
fabric is cool washed in the vat for 10min for the
subsequent process.

11) dyeing other fibers of the fabric semi-finished
products once again. The dye liquor formed by dis-
solving reactive dye and dye auxiliary agent in the
water is used to dye 120D viscose filament yarn in
the fabric semi-finished products and the cotton fiber
in J32S20/80SUPERCOOL/ cotton blended yarn.
The reactive dye is a set of reactive dye produced
by Shanghai Dye Eighth Factory. The reactive dye
is a mixture of the reactive brilliant red M-3BE whose
weight accounts for 0.275% of the weight of the fabric
blanks to be dyed, the reactive yellow M-3RE whose
weight accounts for 1.26% of the weight of the fabric
blanks to be dyed and the reactive black KN-B whose
weight accounts for 0.43 % of the weight of the fabric
blanks to be dyed. The selected dye auxiliary agent
includes chelating dispersant and anti-creasing

agent. In the dye liquor, the chelating dispersant is
Argaprep ARSK produced by Shanghai Yayun Re-
fining Chemical Co., Ltd. and the content of the Ar-
gaprep ARSK is 1g/L. The anti-creasing agent is
Yashihua NF produced by Shanghai Yayun Refining
Chemical Co., Ltd. and the content of the anti-creas-
ing agent is 1g/L. The above reactive dye and the
auxiliary agent are dissolved in the water and are
poured into dye vats after being stirred evenly under
a normal temperature by dye mixer. Then, the water
is added to further dilute uniformly by stirring. Under
the normal temperature, the dye and the auxiliary
agent thereof are added to the vats in several times.
The adding time of the dye and the auxiliary agent
thereof is controlled within 20min. At the same time,
the cloth is treated for 20min in the dye liquor under
the normal temperature. After the dye liquor in the
fabric distributes uniformly, the sodium sulfate anhy-
drous which acts as the accelerating auxiliary agent
is added to the dye liquor under the normal temper-
ature. The sodium sulfate anhydrous is produced by
Hubei Yingcheng Shuanghuan Chemical Co., Ltd.
and the content of the sodium sulfate anhydrous is
70g/L. The sodium sulfate anhydrous is directly add-
ed to the subsidiary vat. After adding the water and
stirring uniformly under the normal temperature, the
sodium sulfate anhydrous is added to the vat uni-
formly in several times. The adding time is controlled
within 30min. Finally, the substitution alkali which
acts as color fixing agent is added under the normal
temperature. The substitution alkali is produced by
Zhejiang Chuanhua Chemical Co., Ltd. and the con-
tent of the sodium carbonate is 3.2g/L. The sodium
carbonate is added at twice. The adding time for each
time is controlled at 20min. The sodium carbonate
is slowly added to the vat after directly being added
to the dye subsidiary vat and adding water to dilute
uniformly. After all the materials are added, the tem-
perature is slowing increased. The speed is control-
led between 0.5°C/min and 1°C/min. The heat pres-
ervation is conducted after the temperature is in-
creased to 60°C. After conducting the heat preser-
vation for 45 min, color matching and color recovery
are conducted until the color matches with the color
of the sample.

12) cool washing and acid washing the fabric semi-
finished products which has been dyed once again,
reducing the temperature by adding cool water to
the water vat slowly and releasing the water at the
same time. The cooling rate is controlled at 1°C/min.
When the temperature of the water is reduced to
40°C, the water is stopped to be added and then is
released. After finishing the releasing of the water,
a cylinder of water is added based on the water level
required by the liquor ratio and the acid washing is
conducted under the normal temperature for neutral-
izing the residual alkali on the cloth. The antacid of
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the acid washing is ethylic acid produced by Jiangsu
Sopo Chemical Co., Ltd. and the content of the ethyl-
ic acid is 3 g/L.

13) soaping the fabric semi-finished products and
then cool washing them once again, wherein when
soaping, a cylinder of water is added based on the
liquor ratio after the water being conducted with the
acid washing under the normal temperature. The
soaping agent is added via the dye auxiliary vat. The
soaping agent is a mixture of cleaning agent and
chelating dispersant. The cleaning agent is the
cleaning agent 209 produced by Nantong Zhanyi
Chemical Co., Ltd. and the content of the cleaning
agent is 2g/L. The chelating dispersant is argaprep
ARSK produced by Shanghai Yayun Refining Chem-
ical Co., Ltd. and the content of the chelating disper-
sant is 1g/L. The material is added and the temper-
ature is increased slowly at the same time. The heat-
ing rate is controlled at 1°C/min. After the tempera-
ture is increased to 98°C, the heat preservation is
conducted for 10 min. Then, the cool water is added
to reduce the temperature. The cooling rate is con-
trolled at 1°C/min. The water is released when the
temperature of the water is reduced to 40°C and then
a cylinder of water is added for cool washing. After
the cool washing, a cylinder of water is added ac-
cording to the liquor ratio.

14) applying hydrophilic softener and hydrophilic soft
olein to the cleaned fabric semi-finished products.
The ethylic acid whose content is 0.8g/L is directly
added and the cleaned fabric semi-finished produc-
es are kept in the vat. The circulation soaking is con-
ducted for 15min under the normal temperature. The
hydrophilic softener and the hydrophilic soft olein are
added again and the fabric is soaked circularly for
25min under the normal temperature. The hy-
drophilic softener is the hydrophilic softener DP-
9992 produced by Zhangjiagang Debao Chemical
Co., Ltd. and the usage of the hydrophilic softener
is 0.5% of the weight of the fabric blanks to be dyed.
The hydrophilic soft olein is the hydrophilic soft olein
RS produced by Huizhou Huaweixing Chemical Co.,
Ltd. and the usage of the hydrophilic soft olein is 4%
of the weight of the fabric blanks to be dyed.

15) drying the fabric semi-finished products which
has treated by the hydrophilic softener and the hy-
drophilic soft olein and then placing the dried fabric
semi-finished products on a raising machine for nap-
ping. The principle of the napping is as follows. The
light pulling is conducted at the first time of the nap-
ping and then the napping is gradually deepened
time after time. The times of the napping is 4∼6 pref-
erably. 4∼6 of the raising machines are used to per-
form the napping on-line and continuously. After the
napping, the fabric is uniformly and has delicate

touch.

16) re-setting the fabric semi-finished products to ob-
tain a greige fabric, the temperature of the re-setting
is 160°C, the speed of the car is 20 m/min, the over-
feeding cloth consumption of the cloth is 40%, and
moisture-absorbing heat-generating quick-drying
moisture-retaining thermal greige fabric is obtained.

17) full-inspecting the obtained greige fabric and
sending it to the warehouse in coils.

[0038] The fabric obtained from the embodiment 5 is
sent to National Knitting Quality Supervisor & Inspection
Center for inspecting the heat preservation rate of the
fabric according to the same national standard of em-
bodiment 1. The results are shown as follows.

O The heat preservation rate is 32.58% which meets
the requirement of the national standard which is
equal to or greater than 30%;

P The highest moisture-absorbing thermal heating
value is 6.8°C, which meets the requirement of the
national standard which is equal to or greater than
4.0°C;

Q The average moisture-absorbing thermal heating
value is 3.7°C, which meets the requirement of the
national knitting standard which is equal to or greater
than 3.0°C;

R The water absorption rate is 326%, which meets
the requirement of the national standard which is
equal to or greater than 200%;

S The dropping diffusion time is 0.5 seconds, which
meets the requirement of the national standard
which is less than 3 seconds;

T The wicking height is 183mm, which meets the
requirement of the national standard which is equal
to or greater than 100mm.

Claims

1. A moisture-absorbing heat-generating quick-drying
moisture-retaining thermal fabric, wherein the fabric
is knitted by a first yarn, a second yarn, a third yarn
an a fourth yarn;
the first yarn is a regenerated cellulose fiber-type
blended yarn made by blending regenerated cellu-
lose fiber with linen, wool, cashmere, cotton fiber, or
a mixture thereof , or is a regenerated cellulose fila-
ment yarn or regenerated cellulose staple yarn;
the second yarn is a modified polyester fiber yarn
having a non-circular cross section;
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the third yarn is a cotton fiber-type blended yarn
made by blending cotton fiber with polyester staple
fiber, polyacrylonitrile fiber, or mixture thereof, or is
all-cotton yarn;
the fourth yarn is polyurethane fiber yarn; and
the cross section of the modified polyester fiber yarn
having a non-circular cross section is a cross-shaped
cross section, a Y-shaped cross section or a oo-
shaped cross section,
characterized in that the fabric consists of an outer
layer, a middle layer and an inner layer, the outer
layer is knitted by the first yarn and the fourth yarn,
the middle layer is knitted by the second yarn and
the fourth yarn, the inner layer is knitted by the sec-
ond yarn, the third yarn and the fourth yarn.

2. The fabric of claim 1, characterized in that the
weight percentage of the regenerated cellulose fiber
in the regenerated cellulose fiber-type blended yarn
is 50-80%.

3. The fabric of claim 1, characterized in that in the
weight percentage of the cotton fiber in the cotton
fiber-type blended yarn is 60-90%.

4. A preparation method of the moisture-absorbing
heat-generating quick-drying moisture-retaining
thermal fabric of the claim 1, the method comprising
the following steps:

1) choosing the materials of the first yarn, the
second yarn, the third yarn and the fourth yarn
based on a designed fabric;
2) placing the materials on a knitting machine
and reserving a slitting line for a scutching and
setting of following process when knitting to ob-
tain fabric blanks;
3) slitting the obtained fabric blanks along the
slitting line, conducting full inspection and send-
ing to warehouse ;
4) packaging and uncoiling the qualified fabric
blanks for loading to a cloth car, then splicing
them into a continuous shape;
5) presetting the spliced fabric blanks of the car,
a presetting temperature is between 170 °C and
200°C, a speed of the car is between 5 m/min
and 25m/min, an over-feeding cloth consump-
tion is between 15 and 40% ;
6) feeding water to a dye vat based on the weight
of the fabric blanks of a configured vat and a
liquor ratio, and after feeding the preset fabric
blanks into the vat, seaming the head and the
tail of the cloth to form a rope-ring shape which
allows a continuous running of the dye vat ;
7) conducting a dyeing and finishing pretreat-
ment on the fabric blanks in the vat to obtain
fabric semi-finished products;
8) dyeing the modified polyester fiber yarn hav-

ing non-circular cross section in the fabric semi-
finished products with a dyeing liquor;
9) reductive cleaning the fabric semi-finished
products which have been dyed with a reductive
cleaning solution, a temperature of the reductive
cleaning is between 85°C and 100°C, a heat
preservation time is controlled between 15 min
and 30min ;
10) thermal washing the fabric semi-finished
products, a temperature of the thermal washing
is between 85°C and 98°C, a heat preservation
time is controlled between 10 min and 20min,
and then cold washing for 10 ∼20min by feeding
water ;
11) dyeing other fibers of the fabric semi-finished
products once again;
12) cool washing and acid washing the fabric
semi-finished products which have been dyed
once again;
13) soaping the fabric semi-finished products
and cool washing them once again until cleaning
dye floating color;
14) applying a hydrophilic softener and a hy-
drophilic soft olein to the fabric semi-finished
products;
15) conducting a napping treatment after drying
the fabric semi-finished products;
16) re-setting the fabric semi-finished products
to obtain a greige fabric, wherein the tempera-
ture of the re-setting is between 150 °C and 160
°C, a speed of the car is between 15 m/min and
25m/min, an over-feeding cloth consumption is
between 25% and 50%;
17) full-inspecting the obtained greige fabric and
sending it to the warehouse in coils
wherein in the step 2), the knitting method further
comprises:

introducing the first yarn and the fourth yarn
in the form of a single knitting in which all
dial knitting needles are used to knit to form
the outer layer of the fabric; introducing the
second yarn and the fourth yarn in the form
of double knitting in which half of all cylinder
knitting needles are used at regular inter-
vals to form a looping knitting and half of the
dial knitting needles are used at regular in-
tervals to form a tucking knitting; introducing
the third yarn in the form of the single knitting
in which the cylinder knitting needles are
used to knit; wherein the looping knitting
portion made by the second yarn and the
fourth yarn constitutes the middle layer of
the fabric, the single weaving of the third
yarn together with the looping knitting por-
tion made by the second yarn and the fourth
yarn constitute the inner layer of the fabric;
or
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introducing the first yarn and the fourth yarn
in the form of the single knitting in which all
cylinder knitting needles are used to knit to
form the outer layer of the fabric; introducing
the second yarn and the fourth yarn in the
form of the double knitting in which half of
the dial knitting needles are used at regular
intervals to form the looping knitting and half
of cylinder knitting needles are used at reg-
ular intervals to form the tucking knitting;
introducing the third yarn in the form of the
single knitting in which the dial knitting nee-
dles are used to knit; wherein the tucking
knitting portion made by the second yarn
and the fourth yarn constitutes the middle
layer of the fabric; the single knitting of the
third yarn together with the looping knitting
made by the second yarn and the fourth
yarn constitute the inner layer of the fabric.

5. The method of claim 4, characterized in that the
liquor ratio in the step 6) is between 1:5 and 1:15.

6. The method of claim 4, characterized in that in the
step 8), when dyeing, the temperature of the dyeing
liquor is controlled between 110°C and 130°C, the
heat preservation time is between 20 min and 45min,
the heating rate and the cooling rate of the dyeing
liquor are controlled between 0.5°C/min and
1°C/min.

7. The method of claim 4, characterized in that in the
step 8), the dyeing liquor is a mixture of a disperse
dye and a dye auxiliary agent, wherein the dye aux-
iliary agent includes chelating dispersant with a con-
tent of 0.5∼1.5g/L, anti-creasing agent with a content
of 0.5∼2g/L, high-temperature leveling agent with a
content of 0.5∼1g/L and ethylic acid with a content
of 0.5∼1g/L.

8. The method of claim 4, characterized in that in the
step 9), the reductive cleaning solution is a mixture
of anti-creasing agent, sodium hyposulfite and sodi-
um carbonate solution, wherein the content of the
anti-creasing agent is 1∼2g/L, the content of the so-
dium hyposulfite is 0.5∼1g/L, the content of the so-
dium carbonate is 0.5∼2g/L.

9. The method of claim 4, characterized in that in the
step 13), the soaping agent used in the soaping step
is a mixture of cleaning agent and chelating disper-
sant, the content of the cleaning agent is 1∼3g/L, the
content of the chelating dispersant is 1∼2g/L.

10. The method of claim 4, characterized in that in the
step 14), the dosage of the hydrophilic softener ac-
counts for 0.5∼2% of the weight of the fabric blanks
to be dyed, the dosage of the hydrophilic soft olein

accounts for 3-5% of the weight of the fabric blanks
to be dyed.

11. The method of claim 4, characterized in that in the
step 14), the acid washing is conducted on the fabric
semi-finished products for 10∼20min before applying
the hydrophilic softener and the hydrophilic soft
olein.

Patentansprüche

1. Feuchtigkeitsabsorbierendes, wärmeerzeugendes,
schnell trocknendes, feuchtigkeitsbindendes Ther-
motextil, wobei das Textil aus einem ersten Garn,
einem zweiten Garn, einem dritten Garn und einem
vierten Garn gestrickt wird;
das erste Garn ein Mischgarn vom Typ regenerierte
Cellulosefaser ist, das durch Mischen von regene-
rierter Cellulosefaser mit Leinen, Wolle, Kaschmir,
Baumwollfaser oder einer Mischung davon herge-
stellt wird, oder ein regeneriertes Cellulosefilament-
garn oder ein regeneriertes Cellulosestapelfaser-
garn ist;
das zweite Garn ein modifiziertes Polyesterfaser-
garn mit einem nicht kreisförmigen Querschnitt ist;
das dritte Garn ein Mischgarn vom Typ Baumwoll-
faser ist, das durch Mischen von Baumwollfasern mit
Polyesterstapelfasern, Polyacrylnitrilfasern oder Mi-
schungen davon hergestellt wird, oder ein Vollbaum-
wollgarn ist;
das vierte Garn Polyurethanfasergarn ist; und
der Querschnitt des modifizierten Polyesterfaser-
garns mit einem nicht kreisförmigen Querschnitt ein
kreuzförmiger Querschnitt, ein Y-förmiger Quer-
schnitt oder ein ∞-förmiger Querschnitt ist,
dadurch gekennzeichnet, dass das Textil aus ei-
ner äußeren Lage, einer mittleren Lage und einer
inneren Lage besteht, wobei die äußere Lage aus
dem ersten Garn und dem vierten Garn gestrickt ist,
die mittlere Lage aus dem zweiten Garn und dem
vierten Garn gestrickt ist, die innere Lage aus dem
zweiten Garn, dem dritten Garn und dem vierten
Garn gestrickt ist.

2. Textil nach Anspruch 1, dadurch gekennzeichnet,
dass der Gewichtsprozentsatz an regenerierter Cel-
lulosefaser in dem Mischgarn vom Typ regenerierte
Cellulosefaser 50∼80 % beträgt.

3. Textil nach Anspruch 1, dadurch gekennzeichnet,
dass der Gewichtsprozentsatz an Baumwollfaser in
dem Mischgarn vom Typ Baumwollfaser 60∼90 %
beträgt.

4. Herstellungsverfahren für das feuchtigkeitsabsor-
bierende wärmeerzeugende, schnelltrocknende,
feuchtigkeitsbindende Thermotextil nach Anspruch

49 50 



EP 3 109 353 B1

27

5

10

15

20

25

30

35

40

45

50

55

1, wobei das Verfahren die folgenden Schritte um-
fasst:

1) Auswählen der Materialien des ersten Garns,
des zweiten Garns, des dritten Garns und des
vierten Garns auf Basis eines entworfenen Tex-
tils;
2) Anordnen der Materialien auf einer Strickma-
schine und Vorhalten einer Schnittlinie für ein
Schwingen und Einstellen des folgenden Pro-
zesses, beim Stricken, um Textilrohlinge zu er-
halten;
3) Schneiden der erhaltenen Textilrohlinge ent-
lang der Schnittlinie, Durchführen einer vollstän-
digen Inspektion und Senden an das Lager;
4) Verpacken und Abwickeln der qualifizierten
Textilrohlinge zum Laden auf einen Stoffwagen
und anschließendes Verbinden zu einer durch-
gehenden Form;
5) Voreinrichten der verbundenen Textilrohlinge
des Wagens, wobei eine Voreinrichtungstem-
peratur zwischen 170 °C und 200 °C liegt, eine
Geschwindigkeit des Wagens zwischen 5 m/min
und 25 m/min beträgt, ein Voreilungsstoffver-
brauch zwischen 15 und 40 % liegt;
6) Zuführen von Wasser zu einem Färbebottich
auf Basis des Gewichts der Textilrohlinge eines
konfigurierten Bottichs und eines Flottenverhält-
nisses und nach Zuführen der voreingerichteten
Textilrohlinge in den Bottich, Zusammennähen
von Tuchanfang und Tuchende, um eine
Schlauchringform zu bilden, wodurch ein konti-
nuierliches Durchlaufen des Färbebottichs er-
möglicht wird;
7) Durchführen einer Färbe- und Ausrüstungs-
vorbehandlung an den Textilrohlingen in dem
Bottich, um Textil-Halbfabrikate zu erhalten;
8) Färben des modifizierten Polyesterfaser-
garns mit nicht kreisförmigem Querschnitt in den
Textil-Halbfabrikaten mit einer Färbeflotte;
9) reduktives Reinigen der mit einer Lösung zum
reduktiven Reinigen gefärbten Textil-Halbfabri-
kate, wobei eine Temperatur der reduktiven Rei-
nigung zwischen 85 °C und 100 °C beträgt, eine
Warmhaltezeit zwischen 15 min und 30 min ein-
gestellt wird;
10) thermisches Waschen der Textil-Halbfabri-
kate, wobei eine Temperatur der thermischen
Wäsche zwischen 85 °C und 98 °C beträgt, eine
Warmhaltezeit zwischen 10 min und 20 min ein-
gestellt wird und dann Kaltwaschen für 10∼20
min durch Zuführen von Wasser;
11) erneutes Färben anderer Fasern des Textil-
Halbfabrikats;
12) Kaltwaschen und Säurewaschen der Textil-
Halbfabrikate, die erneut gefärbt wurden;
13) Seifen der Textil-Halbfabrikate und erneutes
Kaltwaschen bis die Färbeflotte sauber ist;

14) Aufbringen eines hydrophilen Weichma-
chers und eines hydrophilen weichen Oleins auf
die Textil-Halbfabrikate;
15) Durchführen einer Aufraubehandlung nach
dem Trocknen der Textil-Halbfabrikate;
16) Neueinrichten der Textil-Halbfabrikate, um
ein Rohtextil zu erhalten, wobei die Temperatur
der Neueinrichtung zwischen 150 °C und 160
°C beträgt, eine Geschwindigkeit des Wagens
zwischen 15 m/min und 25 m/min liegt, ein Vor-
eilungstextilverbrauch zwischen 25 % und 50 %
liegt;
17) Vollständige Inspektion des erhaltenen
Rohtextils und Versand in Rollen an das Lager
wobei das Strickverfahren in Schritt 2) ferner
umfasst:

Einführen des ersten Garns und des vierten
Garns in Form eines einflächigen Gestricks,
wobei alle Rippnadeln zum Stricken ver-
wendet werden, um die äußere Lage des
Textils zu bilden;
Einführen des zweiten Garns und des vier-
ten Garns in Form eines doppelflächigen
Gestricks, wobei die Hälfte aller Zylinderna-
deln in regelmäßigen Abständen zum Bil-
den eines Schlingengestricks verwendet
wird und die Hälfte der Rippnadeln in regel-
mäßigen Abständen zum Bilden eines
Fanggestricks verwendet wird;
Einführen des dritten Garns in Form des ein-
flächigen Gestricks, wobei die Zylinderna-
deln zum Stricken verwendet werden; wo-
bei der Schlingengestrickabschnitt, der aus
dem zweiten Garn und dem vierten Garn
hergestellt wird, die mittlere Lage des Tex-
tils bildet, das einflächige Gewebe aus dem
dritten Garn zusammen mit dem Schlingen-
gestrickabschnitt, der aus dem zweiten
Garn und dem vierten Garn hergestellt wird,
die innere Lage des Textils bildet; oder
Einführen des ersten Garns und des vierten
Garns in Form des einflächigen Gestricks,
wobei alle Zylindernadeln zum Stricken ver-
wendet werden, um die äußere Lage des
Textils zu bilden;
Einführen des zweiten Garns und des vier-
ten Garns in Form des doppelflächigen Ge-
stricks, wobei die Hälfte der Rippnadeln in
regelmäßigen Abständen zum Bilden des
Schlingengestricks verwendet wird und die
Hälfte der Zylindernadeln in regelmäßigen
Abständen zum Bilden des Fanggestricks
verwendet wird;
Einführen des dritten Garns in Form des ein-
flächigen Gestricks, wobei die Rippnadeln
zum Stricken verwendet werden; wobei der
Fanggestrickabschnitt, der aus dem zwei-
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ten Garn und dem vierten Garn hergestellt
wird, die mittlere Lage des Textils bildet, das
einflächige Gestrick aus dem dritten Garn
zusammen mit dem Schlingengestrick, das
aus dem zweiten Garn und dem vierten
Garn hergestellt wird, die innere Lage des
Textils bildet.

5. Verfahren nach Anspruch 4, dadurch gekenn-
zeichnet, dass das Flottenverhältnis in Schritt 6)
zwischen 1:5 und 1:15 liegt.

6. Verfahren nach Anspruch 4, dadurch gekenn-
zeichnet, dass in Schritt 8), wenn gefärbt wird, die
Temperatur der Färbeflotte zwischen 110 °C und
130 °C eingestellt wird, die Warmhaltezeit zwischen
20 min und 45 min beträgt, die Aufheizrate und die
Abkühlrate der Färbeflotte zwischen 0,5 °C/min und
1 °C/min eingestellt werden.

7. Verfahren nach Anspruch 4, dadurch gekenn-
zeichnet, dass in Schritt 8) die Färbeflotte eine Mi-
schung aus einem Dispersionsfarbstoff und einem
Farbhilfsmittel ist, wobei das Farbhilfsmittel ein Che-
latdispergiermittel in einem Anteil von 0,5∼1,5 g/l,
ein Knitterschutzmittel in einem Anteil von 0,5∼2 g/l,
ein Hochtemperatur-Egalisierungsmittel mit einem
Anteil von 0,5∼1 g/l und eine Ethylsäure mit einem
Anteil von 0,5∼1 g/l enthält.

8. Verfahren nach Anspruch 4, dadurch gekenn-
zeichnet, dass in Schritt 9) die Lösung zum reduk-
tiven Reinigen eine Mischung aus Knitterschutzmit-
tel, Natriumhyposulfit und Natriumcarbonatlösung
ist, wobei der Anteil an Knitterschutzmittel 1∼2 g/l
beträgt, der Anteil an Natriumhyposulfit 0,5∼1 g/l be-
trägt, der Anteil an Natriumcarbonat 0,5∼2 g/l be-
trägt.

9. Verfahren nach Anspruch 4, dadurch gekenn-
zeichnet, dass in Schritt 13) das Seifmittel, das in
dem Seifschritt verwendet wird, eine Mischung aus
Reinigungsmittel und Chelatdispergiermittel ist, wo-
bei der Anteil des Reinigungsmittels 1∼3 g/l beträgt,
der Anteil des Chelatdispergiermittels 1∼2 g/l be-
trägt.

10. Verfahren nach Anspruch 4, dadurch gekenn-
zeichnet, dass in Schritt 14) die Dosierung des hy-
drophilen Weichmachers 0,5∼2 % des Gewichts der
zu färbenden Textilrohlinge ausmacht, die Dosie-
rung des hydrophilen weichen Oleins 3∼5 % des Ge-
wichts der zu färbenden Textilrohlinge ausmacht.

11. Verfahren nach Anspruch 4, dadurch gekenn-
zeichnet, dass in Schritt 14) die Säurewäsche an
den Textil-Halbfabrikaten für 10∼20 min durchge-
führt wird, bevor der hydrophile Weichmacher und

das hydrophile weiche Olein aufgebracht werden.

Revendications

1. Tissu thermique retenant l’humidité séchant rapide-
ment produisant de la chaleur absorbant l’humidité,
dans lequel le tissu est tricoté par un premier fil, un
deuxième fil, un troisième fil et un quatrième fil ;
le premier fil est un fil mélangé de type fibre de cel-
lulose régénérée constitué en mélangeant de la fibre
de cellulose régénérée avec du lin, de la laine, du
cachemire, de la fibre de coton, ou un de leurs mé-
langes, ou est un fil de filament de cellulose régéné-
rée ou un fil de base de cellulose régénérée ; le
deuxième fil est un fil de fibre de polyester modifiée
ayant une section transversale non circulaire ;
le troisième fil est un fil mélangé de type fibre de
coton constitué en mélangeant une fibre de coton
avec une fibre de base de polyester, une fibre de
polyacrylonitrile ou un de leurs mélanges, ou est un
fil entièrement en coton ;
le quatrième fil est un fil de fibre de polyuréthanne ; et
la section transversale du fil de fibre de polyester
modifiée ayant une section transversale non circu-
laire est une section transversale en forme de croix,
une section transversale en forme de Y ou une sec-
tion transversale en forme de ∞,
caractérisé en ce que le tissu est constitué d’une
couche externe, d’une couche de milieu et d’une
couche interne, la couche externe est tricotée par le
premier fil et le quatrième fil, la couche du milieu est
tricotée par le deuxième fil et le quatrième fil, la cou-
che interne est tricotée par le deuxième fil, le troisiè-
me fil et le quatrième fil.

2. Tissu selon la revendication 1, dans lequel le pour-
centage en poids de la fibre de cellulose régénérée
dans le fil mélangé de type fibre de cellulose régé-
nérée est de 50 à environ 80 %.

3. Tissu selon la revendication 1, dans lequel le pour-
centage en poids de la fibre de coton dans le fil mé-
langé de type fibre de coton est de 60 à environ 90 %.

4. Procédé de préparation du tissu thermique retenant
l’humidité produisant de la chaleur séchant rapide-
ment absorbant l’humidité selon la revendication 1,
le procédé comprenant les étapes suivantes :

1) choix des matériaux du premier fil, du deuxiè-
me fil, du troisième fil et du quatrième fil sur la
base d’un tissu conçu ;
2) placement des matériaux sur une machine à
tricoter et réservation d’une ligne de refendage
pour un teillage et un assemblage du processus
suivant quand on tricote pour obtenir des pièces
de tissu ;
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3) refendage des pièces de tissu obtenues le
long de la ligne de refendage, en effectuant l’ins-
pection complète et l’envoi à l’entrepôt ;
4) conditionnement et déroulement des pièces
de tissu qualifiées pour le chargement à une voi-
ture en tissu, puis leur épissage en une forme
continue ;
5) préréglage des pièces de tissu épissées de
la voiture, une température de préréglage est
comprise entre 170 °C et 200 °C, une vitesse
de la voiture est de 5 m/minute et 25 m/minute,
une consommation de vêtement de sur-alimen-
tation est comprise entre 15 et 40 % ;
6) alimentation d’eau à une cuve de couleur sur
la base du poids des pièces de tissu d’une cuve
configurée et d’un rapport de liqueur, et après
l’alimentation des pièces de tissu préréglées
dans la cuve, scellage de la tête et de la queue
du vêtement pour former une forme de corde
qui permet un fonctionnement continu de la cuve
de couleur ;
7) réalisation d’un prétraitement de coloration et
de finition sur les pièces de tissu dans la cuve
pour obtenir des produits semi-finis de tissu ;
8) coloration du fil de fibre de polyester modifiée
ayant une section transversale non circulaire
dans les produits semi-finis de tissu avec une
liqueur de coloration ;
9) nettoyage réducteur des produits semi-finis
de tissu qui ont été colorés avec une solution de
nettoyage réducteur, une température du net-
toyage réducteur est comprise entre 85 °C et
100 °C, un temps de conservation de chaleur
est contrôlé entre 15 minutes et 30 minutes ;
10) lavage thermique des produits semi-finis de
tissu, une température du lavage thermique est
comprise entre 85 °C et 98 °C, un temps de con-
servation de chaleur est contrôlé entre 10 minu-
tes et 20 minutes, puis un lavage à froid durant
10 à environ 20 minutes par l’eau
d’alimentation ;
11) coloration des autres fibres des produits
semi-finis de tissu une fois encore ;
12) lavage à froid et lavage acide des produits
semi-finis de tissu qui ont été colorés une fois
encore ;
13) savonnage des produits semi-finis de tissu
et leur lavage à froid une fois encore jusqu’au
nettoyage de la couleur de flottation du colorant ;
14) application d’un adoucissant hydrophile et
d’une oléine douce hydrophile aux produits
semi-finis de tissu ;
15) réalisation d’un traitement de sieste après
séchage des produits semi-finis de tissu ;
16) re-réglage des produits semi-finis de tissu
pour obtenir un tissu écru, où la température de
re-réglage est comprise entre 150 °C et 160 °C,
une vitesse de la voiture est comprise entre 5

m/minute et 25 m/minute, une consommation
de vêtement de sur-alimentation est comprise
entre 25 % et 50 % ;
17) inspection complète du tissu écru obtenu et
son envoi à l’entrepôt en bobines où dans l’étape
2), le procédé de tricotage comprend en outre :

l’introduction du premier fil et du quatrième
fil d’un seul tricotage dans lequel toutes les
aiguilles de tricotage à cadran sont utilisées
pour tricoter pour former la couche externe
du tissu ; l’introduction des deuxième fil et
quatrième fil sous la forme d’un double tri-
cotage dans lequel la moitié de toutes les
aiguilles à tricoter de cylindre sont utilisées
à des intervalles réguliers pour former un
tricotage en boucle et la moitié des aiguilles
à tricoter de cadran sont utilisées à des in-
tervalles réguliers pour former un tricotage
de positionnement ; l’introduction du troisiè-
me fil sous la forme d’un seul tricotage dans
lequel des aiguilles de tricotage de cylindre
sont utilisées pour tricoter ; où la section de
tricotage en boucle constituée par le
deuxième fil et le quatrième fil constitue la
couche de milieu du tissu, le simple tissage
du troisième fil ensemble avec la section de
tricotage en boucle constituée par le
deuxième fil et le quatrième fil constituent
la couche interne du tissu ; ou
l’introduction du premier fil et du quatrième
fil sous la forme d’un seul tricotage dans
lequel toutes les aiguilles de tricotage de
cylindre sont utilisées pour tricoter pour for-
mer la couche externe du tissu ;
l’introduction du deuxième fil et du quatriè-
me fil sous la forme du double tricotage
dans lequel la moitié des aiguilles de trico-
tage de cadran sont utilisées à des interval-
les réguliers pour former le tricotage en bou-
cle et la moitié des aiguilles de tricotage de
cylindre sont utilisées à des intervalles ré-
guliers pour former le tricotage de
positionnement ;
l’introduction du troisième fil sous la forme
du seul tricotage dans lequel les aiguilles
de tricotage de cadran sont utilisées pour
tricoter ; où la section de tricotage de posi-
tionnement constituée par le deuxième fil et
le quatrième fil constitue la couche de milieu
du tissu ; le seul tricotage du troisième fil
ensemble avec le tricotage en boucle cons-
titué par le deuxième fil et le quatrième fil
constituent la couche interne du tissu.

5. Procédé selon la revendication 4, caractérisé en ce
que le rapport de liqueur dans l’étape 6) est compris
entre 1 : 5 et 1 : 15.
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6. Procédé selon la revendication 4, caractérisé en ce
que dans l’étape 8), quand on colore, la température
de la liqueur de coloration est contrôlée entre 110
°C et 130 °C, le temps de conservation de chaleur
est compris entre 20 minutes et 45 minutes, la vites-
se de chauffage et la vitesse de refroidissement de
la liqueur de coloration sont contrôlées entre 0,5
°C/minute et 1 °C/minute.

7. Procédé selon la revendication 4, caractérisé en ce
que dans l’étape 8), la liqueur de coloration est un
mélange d’un colorant dispersé et d’un agent auxi-
liaire de colorant, où l’agent auxiliaire de colorant
comprend un dispersant de chélation avec une te-
neur de 0,5 à environ 1,5 g/L, un agent anti-rainurage
avec une teneur de 0,5 à environ 2 g/L, un agent
d’unisson à haute température avec une teneur de
0,5 à environ 1 g/L et de l’acide éthylique avec une
teneur de 0,5 à environ 1 g/L.

8. Procédé selon la revendication 4, caractérisé en ce
que dans l’étape 9), la solution de nettoyage réduc-
teur est un mélange d’un agent anti-rainurage, d’une
solution d’hyposulfite de sodium et de carbonate de
sodium, où la teneur de l’agent anti-rainurage est de
1 à environ 2 g/L, la teneur de l’hyposulfite de sodium
est de 0,5 à environ 1 g/L et la teneur du carbonate
de sodium est de 0,5 à environ 2 g/L.

9. Procédé selon la revendication 4, caractérisé en ce
que dans l’étape 13), l’agent de savonnage utilisé
dans l’étape de savonnage est un mélange d’agent
de nettoyage et de dispersant de chélation, la teneur
de l’agent de nettoyage est de 1 à environ 3 g/L, la
teneur du dispersant de chélation est de 1 à environ
2 g/L.

10. Procédé selon la revendication 4, caractérisé en ce
que dans l’étape 14), le dosage de l’adoucissant hy-
drophile rend compte pour 0,5 à environ 2 % du poids
des pièces de tissu à colorer, le dosage de l’oléine
douce hydrophile rend compte pour 3 à environ 5 %
du poids des pièces de tissu à colorer.

11. Procédé selon la revendication 4, caractérisé en ce
que dans l’étape 14), le lavage acide est effectué
sur les produits semi-finis de tissu durant 10 à envi-
ron 20 minutes avant l’application de l’adoucisseur
hydrophile et de l’oléine douce hydrophile.
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