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[57] ABSTRACT 

A suede-like raised woven fabric having raised ?bers 
on the surface thereof; consisting mainly of a yarn or 
thread which consists of a bundle of extra-fine ?bers 
(the mono?lament denier of which is 0.0001 - 0.4 d). 
The preparation of the fabric comprises weaving, 
using as weft said yarn and using as warp a yarn hav 
ing a coil-like crimp or a coil-like potential crimp ca 
pacity, in the organization of the woven fabric except 
for the raised portion, which consists of an elastic 
polymer dispersed and adhered in a fibrous state, and 
/or as ?ne pieces of ?lm throughout the said fabric. 
Said fabric has a high density of suede-like naps, has 
excellent pilling resistance and, wrinkle resistance, 
feel, and is suitable for apparel. 

50 Claims. 28 Drawing Figures 
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SUEDE-LIKE RAISED WOVEN FABRIC AND 
PROCESS FOR THE PREPARATION THEREOF 

BACKGROUND OF THE INVENTION 

2 
nization or woven con?guration), and the woven orga 
nization cannot be covered enough with raised ?bers. 
Moreover, because the lowering of balance between 
length and breadth concurrently with loosing among 

The present invention relates to a raised woven fabric 5 the WOven Organization and the change into ?ne ?ber 
whose surface is covered with extra-fine ?bers having 
a suede-like touch, appearance and feel, and to a pro 
cess for the preparation thereof. 
Heretofore, raised woven fabrics consisting of extra 

?ne ?bers whose denier is below 0.8 d have been 
known. However, these conventional raised woven fab 
rics have had drawbacks in that they have poor pilling 
resistance. Additionally, they are in a blanket-like state 
which tends to encourage a loss of uniformity of organi 
zation (“loosing"); they are poor in wrinkle resistance 
and in hand feel; their color tone is light and they look 
whitish. Of these drawbacks, the occurrence of pills is 
a phenomenon that is inherent in a woven fabric of ?ne 
denier fibers. The ?ner the ?ber constituting a fabric 
becomes, the smaller the apparent Young’s modulus 
becomes, and the more entangled is a raised fabric 
woven therefrom. This is a drawback which has not 
been overcome by hitherto known antipilling means. 
For example, when a hitherto known anti-pilling 
method is employed, comprising lowering the tenacity 
of the fiber which constitutes the fabric in order to 
make the fabric anti-pilling, it is true that the pilling re 
sistance is increased to some extent, but since the te 
nacity of the fabric per se is weak, the fabric becomes 
apt to break and cannot endure actual use. Further, the 
raised fibers become apt to fall off, with the result that 
the commercial value of the fabric is lost. 
0n the other hand, an artificial leather obtained by 

the process of impregnating a high molecular weight 
elastomer in a needle-punched non-woven felt using a 
special multi-core composite ?ber or mix spun ?ber to 
dissolve and remove a polymer component constituting 
said multi-core composite ?ber or mix spun ?ber, and 
then raising the surface, and a raised fabric consisting 
of a knitted or woven fabric which consists of said spe 
cial multi-core composite fiber. Such technology is dis 
closed in the US. Pat. No. 3,705,226, to Okamoto et 
al. assigned to the assignee hereof. 
However, said conventional artificial leather having 

a suede-like feel has many remarkably excellent points, 
but in some uses it has some drawbacks in that it does 
not have suf?ciently satisfactory performance for use 
as apparel in respect to softness, drapeability, tenacity, 
tear strength, shape of wrinkle and uniformity of thick 
ness, due to the properties of the non-woven fabric and 
the high molecular elastomer constituting the artificial 
leather. Because such artificial leather requires compli 
cated processes such as needle punching and impregna 
tion of the high molecular weight elastomer in manu 
facturing it, it requires strict quality control of the man 
ufacturing steps followed in producing such artificial 
leather having ?xed properties and performances. Nee 
dled felt has a disadvantage in that it is dif?cult to pro 
duce thin needled felt and when said felt is sliced to 
make it thin (for example 0.4 mm), its strength, espe 
cially its tear strength, is remarkably lowered. 
On the other hand, a raised fabric consisting of a 

knitted or woven fabric has drawbacks in that when 
said composite ?ber or mix spun fiber is used, by re 
moval of one component of the polymer constituting 
said fiber, coarse spaces are formed in said knitted or 
woven fabric (lowering the density of the woven orga 
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becomes remarkable, there is a drawback that the me 
chanical properties as a fabric become insufficient, the 
condition of the raised ?bers is poor, occurrence of 
pills is remarkable and only a coarse raised bad fabric 
can be obtained. 

SUMMARY OF THE INVENTION 

The present invention is the result of strenuous stud 
ies to produce a suede-like raised woven fabric free 
from the aforesaid drawbacks, having pliant raised fi 
bers and a high density of the raised ?bers. ' 
An object of the present invention is to provide a 

raised woven fabric whose raised fibers are formed by 
a bundle of extra-?ne ?bers, having a high density of 
woven organization and being excellent in pilling resis 
tance and feel, and to a process for the preparation 
thereof. 
Another object of the present invention is to provide 

a raised woven fabric having a feel possessed by ordi 
nary puffy knitted or woven fabrics in spite of using 
said bundle of ?ne fibers, and concurrently having an 
excellent surface condition of raised fibers, the same as 
that possessed by conventional natural suede leather. 

Still another object of the present invention is to pro 
vide a raised woven fabric having excellent pilling resis 
tance and having characteristics like those of suede 
leather, for example, reversible ?nger marks and feel, 
especially a thin raised fabric for apparel, and to pro 
vide a process for the preparation thereof. 
The present invention attempts to attain the afore 

said various objects. ' 
Primarily, the raised woven fabric of the present in~ 

vention consists ofa suede~like raised fabric which con» 
sists of a woven fabric, raised ?bers covering the sur 
face of said woven fabric and an elastic polymer im 
pregnated throughout said woven fabric dispersing and 
adhering in a dotted arrangement and in a fibrous con 
dition, or as ?ne pieces of ?lm. Said woven fabric con‘ 
sists of a yarn or thread the mono?lament denier of 
which consists of a bundle of extra fine ?bers being in 
the range of 0.0001 - 0.4 denier as weft yarns, and a 
yarn having a coil-like crimp or a coil~like crimp capac 
ity the total denier of which is 50 - 300 denier as warp 
yarns, where said raised ?bers consist mainly of said 
extra ?ne fibers constituting the weft of the woven fab 
no. 

The process for the preparation of the present inven 
tion consists of the following main steps. 

1r 
8-] 
1* +X (which should be carried out without fail after 
B>ll B-] and “+“ shows that this step may be carried 
1‘- out at any one of the four transverse arrow marks) 
C 
l 4— 
D 
,_ 
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A is the step of weaving into a woven fabric a yarn, 
consisting of an “islands-in-sea” type composite ?ber 
in which the core components‘, the mono?lament de 
nier of which is 0.0001 - 0.4 d, are surrounded by an 
other component (a sea component) or a mix spun 
?ber as weft; and weft yarns having a coil-like crimp or 
capable of developing a coil-like crimp. 

B-[ is the step of removing the sea component of the 
weft. 

B-II is the step of raising the surface of the woven fab 
ric ((in this case, the “surface” is the rich side of the 
islands-in-sea type ?ber)). 
C is the step of impregnating a solution or emulsion 

of an elastic polymer into the woven fabric throughout 
the fabric at a predetermined concentration or, as a 
special case, coating said solution or emulsion on the 
back surface ((the poor side of islands-in-sea type fi 
ber)) of the woven fabric, coagulating or drying and so 
lidifying said solution or emulsion to apply said elastic 
polymer in a dotted configuration, in a ?brous condi 
tion, or as ?ne pieces of film. 
D is the step of napping by rubbing the surface of the 

woven fabric with an appropriate material such as 
Emery (paper, cloth) or a grindstone, and 
X is the step of developing the crimp of the warp. 

This step X may be practiced at any stage after Step 
8-], however, unless this step is performed, the product 
of the present invention cannot be obtained since this 
is an indispensable step. 

B-l and B-ll may be reversed with each other; how 
ever, the performance of step B-l before Step B-II is 
preferred. 
The sequence of steps of A —* B-ll -* C —-> B-l —> D 

(+X) (the process steps of FIG. 13) is possible, but by 
performing the step C before the step B-l, the binding 
power between the fiber and the binder becomes small, 
and pilling resistance is somewhat inferior. However, 
lustrous good naps are formed. The raised woven fabric 
obtained by the foregoing structures and processes has 
the following characteristics: 

CHARACTERISTICS OF THE WOVEN FABRIC OF 
THE PRESENT INVENTION 

l. Pilling resistance is excellent. 
2. It has good drapeability, being soft. 
3. Length and breadth of the fabric are balanced and 

it has no anisotropy. 
4. A smooth touch and appearance just like that of 

suede. 
5. It is unlikely to wrinkle, and wrinkles are unlikely 

to remain. 
6. Various kinds of woven fabrics having various 

thicknesses, ranging from thin fabrics to thick fabrics, 
may be made. 

7. Despite its use of extra-fine ?bers, it has strong te 
nacity. 

8. Finger-marks appear. 
9. The raised fibers are reversible, having anisotropy. 
l0. The raised ?bers, being lustrous, tend to become 

uniform and parallel. 
II. It is easy to sew. 
12. Despite its being a woven fabric, the woven'orga 

nization, i.e. the thread and yarn configurations, is un 
likely to be visible, and it has an appearance like that 
of suede, or of a high class non-woven fabric. ' 
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13. The raised ?bers are quite dense. 
l4. Fallen ?bers are few. 
15. Loosing is- low and no fraying is likely. 
16. It has a warm feeling when worn. 
17. It has good uniformity of thickness. 
Because of these characteristics, the raised woven 

fabric of the present invention splendidly overcomes 
drawbacks which we have heretofore been unable to 
overcome, as shown in the following comparative ta 
bles 1, 2 and 3. 

Comparative Table 1 

Conventional raised fabric Product of the present invention 

Pilling resistance is poor. 
Surface touch is rough. 

Density of raised ?bers is 
coarse. 

Finger marks do not appear. 

There are fallen ?bers. 

Drapeability is poor. 

Woven organization is con 
SplCUOLlS. 

Raised ?bers are not like 
those of suede. 

Pilling resistance is excellent. 
It is pliant, having a smooth 
touch. 

Density of raised ?bers is 
quite dense. 

Finger marks appear. 

There are no fallen ?bers. 

Drapeability is excellent. 

Woven organization is unlikely 
to be seen. 

It has an appearance like that 
of suede. 

Comparative Table 2 

Electro-static ?ocking goods Product of the present 
invention 

Touch is rough. 
Firm feel. 
Poor in drapeability. 
Finger marks do not appear. 
There are restrictive limits 
to the length of the raised 
?bers. 

Raised ?bers have no luster. 

It is likely to be wrinkled. 

Raised ?bers are uniform, 
having no variation. 

It has a rubber-like feeling. 

Curls tend to be brought about 
by dry cleaning. Dimension 
of a sewn good is apt to be 
crooked. 
Shape stability is poor. 

It has a suede touch. 
Soft feel. 
Excellent in drapeability. 
Finger marks appear. 
Length of raised ?bers is 
optional. 

Raised ?bers have luster. 

It is unlikely to be wrink 
led. 

Appearance is like that of 
natural suede. 

It has no rubber-like feel 
ing. 

Curls are hardly brought 
about by dry cleaning. 

Shape stability is good. 

Comparative Table 3 

Extra ?ne materials Product of the present invention 

Pilling resistance is 
poor. 
Loosing tends to be 
brought about. 

Balance between warp and 
weft is not uniform. 

It is likely to be 
wrinkled. 

Raised ?bers fall off. 

Pilling resistance is excellent 
through use of a special anti 
pilling method. - 

There is no loosing through use of 
a crimp developed yarn as warp. 
Balance is uniform through use of 
a special anti-piling agent. 
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Comparative Table 3-Continued 

Extra ?ne materials Product of the present invention 

It is unlikely to be wrinkled. 
Raised ?bers are entang 
led and ?nger marks are Raised ?bers do not fall off. 

Finger marks appear. 
Color is whitish. 

Depth of color increases. 

In the present invention, other steps are frequently 
added, combined, or simultaneously carried out. In 
order to facilitate understanding of these other steps, 
?ow sheets of these processing steps are shown in 
FIGS. 5 - 13. However, the main steps in the ?ow 
sheets do not change at all. That is, as shown in flow 
sheets 5 — 13, it may appear as if the steps of the present 
invention are many and complicated. However, the 
steps of the present invention actually are processes of 
a simple nature, with various additional steps added as 
shown in the ?ow sheets 5 ~ 13 as the need for their re 
spective merits develops. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic illustration of a cross-section of 
an islands-in-sea type fiber; 
FIG. 2 is a schematic cross-sectional view of one em 

bodiment of the present invention. 
FIG. 3 is a schematic cross-sectional view of one em 

bodiment of had raised fabric. 
FIGS. 4 are scanning-type electron microscope pho 

tographs of three embodiments of the present inven 
tion; 
FIGS. 4A, B and C being 80 X magnifications of a 

polyurethane impregnated fabric, a napped fabric, and 
a crimp developed (dyed) fabric, respectively, 
FIGS. 4D and E being magni?cations of the warp of 

the polyurethane impregnated fabric, 240 X and 800 X 
respectively, 
FIGS. 4F and G being magnifications of the napped 

surface (weft) of the polyurethane impregnated fabric, 
800 X and 2,400 X, respectively, 
FIGS. 4H and I being magni?cations of the warp of 

the napped fabric, 240 X and 800 X respectively, 
FIGS. 41 and K being magni?cations of the napped 

surface (weft) of the napped fabric, 800 X and 2,400 
X respectively, 
FIGS. 4L and M being magnifications of the warp of 

the crimp developed (dyed) fabric, 240 X and 800 X 
respectively, 
FIGS. 4N, O_ and P being magni?cations of the 

napped surface (weft) of the crimp developed (dyed) 
fabric, 240 X, 800 X, and 2,400 X respectively; 
FIGS. 5 — 13 are process ?ow sheets of various em 

bodiments of the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

As the weft yarns constituting the woven fabric of the 
present invention, there is spun yarn (thread) or fila 
mentary yarn containing a bundle of fine ?bers the 
mono?lament denier of which is 0.0001 - 0.4 d, prefer 
ably 0.05 - 0.17 d. When the denier is outside of the 
aforesaid range, the characteristics of a so-called 
suede-like raised woven fabric do not appear, and when 
the denier is less than 0.000] (I, because the weft is too 
?ne, ?lament or ?ber separability tends to be inferior, 
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6 
and deep color does not tend to be obtained when the 
fabric is dyed. On the contrary, when the denier is more 
than 0.4 d, the feel of the raised woven fabric tends to 
become rough and a smooth touch tends not to be ob 
tained. 

Said spun yarn or ?lamentary yarn may be used as a 
single yarn also; however, it is especially desirable that 
said yarn be constituted as a twin yarn or a triple yarn 
since when said yarn is other than twin or triple yarn. 
raised fibers in the state of downy hair or small loops 
are unlikely to be formed. Especially in the case of a 
single spun yarn, kinks tend to be formed upon spin 
ning and the tenacity is low and undesirable. Accord 
ingly, raised ?bers of a raised fabric tend to fall out and 
the length of the raised ?bers tends to become great, 
and therefore fixation of the raised ?bers is poor, ren 
dering the single spun yarn inferior. 
The weft used in the present invention is a 70 — 3000 

denier (preferably 70 - I000 denier) yarn containing 
preferably more than 80% of a fiber of a type generat 
ing an extra-?ne ?ber such as a composite fiber of an 
islands-in-sea type, or a mix spun ?ber containing 35 - 
75% (preferably 40 — 60% by weight) ofa core compo 
nent forming a thin fiber. Expressed as a cotton count, 
a 10 — 40 count is preferable. 

FIG. 1 shows one of the cross-sections of an island 
s-in-sea type ?bers, where 1 designates the entire is 
lands-in-sea type fiber, 2 designates the island compo 
nent, and 3 designates the sea component. The denier 
of the entire islands-in-sea type fiber may be preferably 
1 - l0 denier. 

As examples of the core component constituting a 
bundle of ?ne fibers obtained from an islands-in~sea 
type composite ?ber or a mix spun ?ber, there are poly 
esters such as known homopolyesters (containing poly 
ester ether) such as, for example, polyethylene tere 
phthalate, polytrimethylene terephthalate, polytetra 
methylene terephthalate and polyethylene oxybenzo' 
ate; copolyesters such as sodiumsulfoisophthalic acid, 
isophthalic acid and adipic acid; polyesters blended 
with various kinds of additives for the purposes of pre— 
venting static electricity, improving dyeability, prevent 
ing soil, retarding in?ammability and preventing 
shrinking; and polyamides such as nylon 6, nylon 7, 
nylon ll, nylon 12, nylon 66, nylon 610 (in this case 
“nylon” means polyamide), polyparaxylylene dode 
cane amide and polybiscyclohexylmethane dodecanea 
mide or polyamides blended with various kinds of addi 
tives. Polyethylene terephthalate, polybutylene tere 
phthalate or the copolymer thereof is preferable. 
As the sheath or sea component (hereinafter referred 

to as the sea component) connecting these core (is 
land) components, any compound will do insofar as it 
can be discharge shaped. Examples are polystyrene, 
polyethylene oxide, polyester and polyamide. Polysty 
rene or its copolymer is the most preferable. Alkali 
soluble polyester is the preferred type thereof. 
The warp used in the present invention is a yarn or 

thread consisting of ?bers having a coil-like crimp or a 
yarn consisting of ?bers capable of developing a coil 
like crimp. Speci?cally, as a warp which can be used in 
the present invention, a false twisted processed yarn or 
composite potentially crimped yarn having a total de 
nier of 50 — 300 d is especially preferable, by the use 
of which the thread entangle-pattern by weaving be 
comes inconspicuous, loosing is prevented and ?xation 
of raised ?bers is achieved. For the mono?lament de 
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nier (denier per ?lament) of the warp, l - 10 d (prefer 
ably 2 - 5 d) is ordinarily selected. 
For the false twisted processed yarn, a ?ber of the 

polyester, polyamide or polyacryl series, or the product 
obtained by combining at least two of these ?bers, is 
used. A product made by false twisting a composite 
?ber of the polyester type series (example PET/TBT, 
two of different degree of polymerization PET PET/l 
PET-copolymer), or a composite ?ber, of the polyam 
ide type series is preferable, and for the composite fi— 
ber, a ?ber of the polyester series or the polyacryl se 
ries is preferable. If the island component and the warp 
thereof are both polyester, this is the most preferable 
combination. 
Speaking as a whole, the spun yarn or ?lamentary 

yarn consisting of an islands-in-sea type composite 
?ber or a mix spun fiber constituting the weft must 
have such a woven configuration that l - l2 strands of 
said weft float toward the warp, as in, for example, 
4-ply satin, 5-ply satin, etc, up to l2-ply satin or a modi 
?ed woven fabric thereof. Unless a woven organization 
is taken in which 1 --l2 wefts ?oat, the raising property 
is poor, the woven organization appears on the surface 
and even if it is a fabric in which a yarn having a large 
contracting power is used as the warp, a raised woven 
fabric of the type which is an object of the present in 
vention is difficult to obtain. 
However, the number of ?oating wefts is greatly af 

fected by the denier ratio of the warp to the weft and 
is proportional thereto. When the number of ?oating 
wefts is small, they become dif?cult to raise, and the 
number of raised fibers becomes small; when the num 
ber of ?oating wefts is excessively large the raised fi 
bers do not become ?ne and a plurality of large loops 
appear, which is not desirable (See FIG. 2). By having 
a proper number of ?oating wefts, the raising property 
of the fine fibers becomes excellent, the force restrict 
ing the warp is appropriate, large loops are not created 
by the raising proces, and raised ?bers in'the form of 
downy hairs are obtained. Referring to the drawings, 
FIGS. 2 and 3 are cross-sectional schematic views of 
raised woven fabrics, wherein (4) is a warp consisting 
of crimped fibers, (5) is a weft consisting of a bondle 
of ?ne fibers, and (6), (7) and (8) are raised ?bers. 
When a woven fabric having an appropriate-number of 
?oating wefts is subjected to raising processing, raised 
?bers (6) in the form of downy hairs consisting mainly 
of ?ne ?bers of the weft (5) or raised fibers (7) in the 
form of small loops are formed, the weft (5) is mutually 
restricted with the warp (4), the weft does not ?oat in 
the form of a large loop and a uniform suede-like 
woven fabric having a good cover of raised ?bers is ob 
tained (Fig. 2). (FIG. 
On the other hand, when a woven fabric having an 

excessively large number of ?oating wefts is subjected 
to raising processing, because the restricting force of 
the warp (4) is weak, the weft (5) per se is pulled, be 
coming like a large loop, raised ?bers in the form of 
downy hair or small loops of the ?ne ?ber component 
of the weft (5) are difficult to obtain, and said woven 
fabric becomes a poor raised woven fabric having an 
appearance far from that of suede (FIGS. 3). 

Specifically, when the denier ratio of the weft to the 
warp is Y and number of ?oating wefts is U, Y and U 
should satisfy the following relations: 
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In the product of the present invention, a “cover fac 
tor” is important. This cover factor is de?ned by the 
following equation: 
C = n/ V N 

where 
C is the cover factor 
N is the yarn count (cotton system) (before removing 

the sea component of the weft) 
n is the number of yarns or threads (?laments) per 

inch. 
This cover factor is‘ important in the present inven 

tion and it should be within the range of preferably: 
Toward weft 19 > C; > 6.5 
Toward warp 20 > C2 > 6.0 especially: 
17.0 > Cl > 8.5 
18.5 > C2 > 8.0 
When C1 becomes more than 19 and C2 becomes 

more than 20, at the time of raising fibers, the ?bers do 
not move and excellent raising cannot be carried out; 
and a raised woven fabric such as the product of the 
present invention cannot be obtained. Then Cl is less 
than 6.5, and C2 is less than 6.0, at the time of raising 
?bers loosing and breakage occur. 
A fabric wherein U = 3 —- 4 and 10.5 > Y > 1.5 is 

most preferable. ' 

On the other hand, when the denier ratio of the weft 
to the warp (Y) is more than 30, the fabric becomes a 
raised woven fabric in which the balance of length and 
breadth (warp and weft) is non-uniform, whereas when 
said denier ratio is less than 0.75, the density of the 
raised ?bers by raising becomes small to say nothing of 
the inbalance of length and breadth (warp and weft) 
and a raised woven fabric which is an object of the 
present invention cannot be obtained. 
The fabric having such a woven organization is then 

subjected to heat treatment and to a treatment for re 
moving the sea component. The sequence of these 
treatments is not particularly important, however, and 
the heat treatment and the treatment for removing the 
sea component may be carried out at the same time or 
the heat treatment and dyeing may be carried out at the 
same time. 

Insofar as it occurs after removal of the sea compo 
nent, the heat treatment may be carried out at any 
stage (time). However, after said removal, the earlier 
the heat treatment is carried out, the more a puffy and 
thick, good product is obtained. 

. Because crimp of the warp is unlikely to develop suf 
?ciently before removal of the sea component, the heat 
treatment carried out at that time results in an inferior 
product. To a product not requiring much thickness, it 
is suf?cient to carry out the crimp development and 
dyeing after the anti-pilling step. 

It is preferable to carry out the heat treatment by hot 
water or steam at 80°- 120°C; however, where the heat ' 
treatment is carried out at the same time as the treat~ 
ment for removing the sea component, it is carried out 
by the substance either dissolving or decomposing the 
sea component. For example, where the sea compo 
nent is modified a polyester or polyethylene adipate 
easily soluble in an alkali solution, it is heat treated by 
hot alkaline water and the heat treatment and removal 
of the sea component are simultaneously carried out. 
Moreover, it is most ef?cient and economical to carry 
out the heat treatment and dyeing at the same time. 
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By this heat treatment, stress is brought about in a 
crimp generating direction of a false twisted yarn con 
stituting the warp and the woven organization becomes 
dense, the thickness increases and the woven fabric be 
comes puffy. When using a potentially crimped com 
posite ?ber, crimp also develops by a heat treatment 
and the woven organization becomes dense. However, 
because a false twisted processed yarn is larger in crimp 
developing stress than the potentially crimped compos 
ite ?ber, use of the false twisted processed yarn gives 
a better raised woven fabric having a more dense 
woven organization than that of potentially crimped 
composite fiber. Furthermore, in the case of PET ?ber, 
170°— 200°C heat-setting is preferable and heat-setting 
is most preferable after B-l and B-ll 

If a ?ber is contracted at a high ratio of 10 — 40% by 
heat treatment, the woven organization becomes dense 
or the density of raised fibers becomes good, which is 
preferable. 
As a treatment for removing the sea component, dis 

solution with a solvent or removal by decomposition 
with heat or medicine is used. The solvent, medicine or 
temperature must be selected so as not to impart dam— 
age to the extent of losing the ?ber form of the ?ne fi 
bers. For example, where the ?ne ?ber is polyethylene 
terephthalate and the sea component is nylon 6, it is 
preferable to use formic acid, hydrochloric acid and a 
calcium/methanol mixed solution; and where the ?ne 
?ber is polyethylene terephthalate or nylon 6 and the 
sea component is polystyrene, use of trichloroethylene 
and toluene is preferable. Again, in case the sea com 
ponent is soluble in alkali, the use of hot alkali solution 
is preferable. The means and degree of the raising 
treatment may be properly selected in accordance with 
the contemplated uses and objects. 

In the present invention it has been found that for 
raising the fibers, it is preferable to use various kinds of 
raising machines for wire cloth such as German-style, 
French-style, English~style and universal raising ma 
chines as well as Garnet or Emery raising machines. 
At the time for raising, it is recommendable to carry 

out the raising at a stage beofre or after selectively re 
moving by dissolution or mechanically removing at 
least one kind of polymer component constituting an 
extra ?ber generating fiber in the organization of the 
woven fabric to make said ?ber into a ?ne ?ber, prefer 
ably after making said extra fine fiber generating ?ber 
into a fine ?ber. Further, we have found that it is rec 
ommendable to raise the fibers after carrying out vari 
ous kinds of dyeing. In this case, a solution of anti~ 
pilling reagent is preferably avoided. When ?bers are 
raised after making said extra ?ne ?ber generating type 
?ber into a fine ?ber, because the degree of freedom 
of the extra fine fiber is great, said extra fine ?ber tends 
to be raised. Because the opening properites of the 
extra ?ne ?bers are increased by dyeing, the raising ef 
fect is great. 
The raised woven fabric of the present invention is 

subjected to anti-pilling processing, about which men 
tion will be made later. However, as another additional 
step, in an attempt to further advance fixation of the 
?xation of the raised ?bers, it is possible to subject the 
fabric to a treatment for removing the sea component 
and a treatment for raising ?bers. A woven fabric using 
as weft filaments obtained by mix spinning or mix 
weaving an islands-in-sea type composite ?ber and/or 
a mix spun fiber and a ?ber consisting of a polymer 
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whose softening point or melting point is lower than 
that of a polymer constituting said core (island) com 
ponent (hereinafter referred to as a low melting point 
?ber), is treated, and thereafter said woven fabric is 
subjected to a heat treatment to soften or melt said low 
melting point ?ber to connect the roots of the raised 
?bers with said woven fabric. 
At this time, it is preferable from the viewpoint of 

processability and the characteristics of the product 
that the difference between the softening point or melt 
ing point between the core component and the low 
melting point ?ber be more than 15°C, most preferably 
more than 25°C. 

lt is of course ncessary to select the low melting point 
?ber in connection with the core component, and it is 
preferable in respect of dyeability that the two are poly 
mers of the same series. For example, when the core 
component consists of polyester, for the polymer con 
stituting said low melting point ?ber, polyesters copoly 
merized with adipic acid, isophthalic acid, polyethylene 
glycol and diethylene glycol are optimum, and when 
the core component consists of polyamide, it is recom— 
mendable to use a copolymer of the polyamide series. 
However, said polymer is not particularly limited'to a 
copolymer, but a homopolymer of the same series and 
a polymer of the different series will do insofar as they 
are low in softening point or melting point. 
For lowering the melting point of the copolymer, a 

solvent may be used. ‘ 
It is preferable that the ratio of the (multi-core) is 

lands-in-sea type composite fiber and/or the mix spun 
?ber to the low melting point or low softening point 
?ber be within the following range. 
D/cA + D) X 100 = 5 - 38% 

where A is the weight of the core component A, and 
D is the weight of the low melting point or low soften 

ing point ?ber. 
When the foregoing value exceeds 38%, the amount 

of ?ne ?bers of raised fibers becomes small, and ac 
cordingly, the density of the raised ?bers becomes low, 
while at the same time, the base tends to lack a smooth 
touch. On the contrary, when the value becomes less 
than 5%, ?xation of the raised ?bers decreases and the 
base ?ber of said fabric tends to lack balance of feel 
and pilling resistance, and neither is preferable. 
To such woven fabric, after being subjected to treat~ 

ment for removing the sea component and to a raising 
temperature, a heating medium is used to soften or to 
melt at least a part of the low melting point fiber. For 
the heating method, it is preferable to bring a hot plate 
or hot roll into contact with the back surface where 
there are no raised ?bers. The heating temperature 
should be a temperature higher than the softening point 
or melting point of the low melting point ?ber and 
lower than the softening point of the core component 
and the base (substrate) sheet. , 

After passing through such heating step, the 10 
melting point ?ber which was constituting the raised 
portion softens or melts, a structure is formed in which 
this polymer connects the root of the raised fibers to 
the woven fabric, with the result that fixation of the 
raised ?bers increases, and the pilling resistance and 
balance of feel between length and breadth (warp and 
weft) increase. Where the raised portions are con 
nected by the softened or melted polymer by this heat 
treatment, because this polymer becomes very brittle 
by being exposed to a temperature higher than the soft 
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ening point or melting point thereof, when the raised 
portions are buffed, raised and combed, this polymer 
may be simply removed. 
Regardless whether such an additional step_ is 

adopted or not, a good raised woven fabric obtained» by 
these steps in the present invention must be treated, 
without fail, in a proper concentration with at least one 
or more high molecular weight substances such as poly 
urethane, nitrile-butadiene rubber, polyvinyl chloride, 
polyvinyl acetate and polyamide or proper concentra 
tion for the purpose of improving feel, increasing stabil 
ity of raised ?bers or increasing balance between length 
and breadth (warp and weft) of the woven fabric. 
As the method of imparting the high molecular 

weight substance, an indispensable step is the method 
of impregnating throughout the fabric a solution or 
emulsion dispersed liquid of this high molecular weight 
substance into said raised woven fabric, or applying 
said substance to the surface not raised, and thereafter 
drying or wet coagulating to solidify said substance. 
The term ‘*impregnating" the liquid throughout the 

fabric includes the processes of squeezing it by a nip 
ping roll or a doctor-blade after the polymer-immersion 
into the fabric, but does not mean a coating of the liq 
uid on the surface of the raised fabric. 
A polymer may be coated onto the surface of the fab 

ric or onto the back-side of the surface, but these two 
methods cannot readily achieve the objects of this in 
vention. The former method hasdrawbacks such as un 
balance of warp and weft of the fabric, fallen ?bers, 
less-anti-pilling, and conspicuous woven organization 
(not-suede-like). The latter method (has drawbacks 
such as less anti-pilling, no uniform raised ?bers, rub 
ber-like feel and less suede-like appearance. The for 
mer method is worse than the latter method, but all 
things considered, the above mentioned impregnation 
method is much better than either of the polymer 
coating methods. ' 
For a polyurethane which contains a polyether unit, 

a mixture of’polyester and polyether having a hydroxyl 
terminal group (active hydrogen atoms) and polyure 
thane obtained from a polyester - polyether block co 
polymer is preferable. 
However, it is necessary that an emulsion or organic, 

solvent solution of polyurethane should have a concen 
tration within the range of l - 9% by weight. Especially 
with the emulsion, the concentration should be 1 — 6% 
by weight, preferably about 2.0 — 3.0%; and with the 
organic solvent solution, a concentration within the 
range of 2.5 — 9.0% by weight, preferably about 4.0 — 
6.0% by weight should be used. Although it depends 
upon the coagulating means after the impregnation, 
where the concentration of polyurethane becomes less 
than 1%, the feel of the obtained raised woven fabric 
becomes not greatly different from that of an untreated 
fabric; moreover, effects such as pilling resistance of 
the raised fabric and prevention of loss of the organiza 
tion of the woven fabric are not adequate and the ob 
ject of the present invention is not achieved. On the 
other hand, when the concentration exceeds 9.0% by 
weight, the surface forming raised fibers become like 
paper or scale, the ability of the raised ?bers to form 
reversible anisotropic finger marks is not obtained by 
buffing, and when the degree of raising is made vigor 
ous, loosing of the organization of the woven fabric or 
destruction of the organization is brought about, all of 
which are quite disagreeable results. 
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As the means for coagulating polyurethane, in .the 

case of an organic solvent solution, these include dry 
solidifyingand wet coagulation means, of which wet 
coagulation is the more preferable. Depending, how 
ever, upon the concentration, wet coagulation or dry 
solidifying may be used. In the case of an emulsion, 
there is available dry solidifying; and wet coagulation 
by an aqueous solution of a metal salt, a polar solvent 
and an aqueous solution thereof,,an aqueous solution 
of an isomeric active agent, or an acidic aqueous solu~ 
tion. Dry solidifying is preferable. _ 
By impregnation of polyurethane throughout the fab 

ric, a thin polyurethane ?lm is formed, surprisingly, on 
the surface of the raised woven fabric of extra ?ne fi 
bers. The raised ?bers fall down and become like pa 
per, which is a phenomenon unseen in ordinary raised 
woven fabric of large denier. In a raised woven fabric 
consisting of a ?ber of ordinary denier, the apparent 
Young's modulus of the raised ?bers is large and the 
raised ?bers hardly fall down with the impregnation of 
polyurethane. However, when the denier of raised fi» 
bers is thin and the apparent Young’s modulus be 
comes small as in the present invention, the raised fi 
bers remarkably tend to fall down with the impregna 
tion of polyurethane. 
Accordingly, in the present invention, it is necessary 

to buff the raised surface after impregnating an elastic 
polymer and drying the same, and by the way this buff 
ing is carried out, it is possible to change the raised 
state, which process is called napping. It is found that 
by this process, a surface ?lm of the polymer is re 
moved, the polymer returns to the raised state, the 
raised ?bers become shorter, and at the same time, 
more uniform, and the woven fabric becomes suede 
like for the ?rst time. Also the raised fibers become lus 
trous. Further, because it is possible to remove the im 
pregnated elastic polymer which is undesirable for dye 
ing from among the raised ?bers, the consequent dye 
ing is unlikely to become non-uniform and thus this 
napping is indispensable. ' ' ' ' 

It is possible to incorporate carbon in an amount of 
0.1 — 20% (based on the polymer) in the elastic poly 
mer for the purpose of preventing poor dyeability, by 
which it is possible to decrease “color unbalance" by 
color mix. However, because carbon lowers wet fric 
tion dyeing fastness, it is preferable to use carbon in an 
amount as small as possible. 
For napping, it is recommendable to buff the raised 

surface to the extent of not wearing away the interior 
of the organization of the woven fabric by using a sand 
roll or sand belt having 40 — 400 mesh (preferably 150 
- 300 mesh sandpaper), sand cloth, Emery paper, or 
Emery cloth sand net. 
When natural chalk mark properties and nap anisot 

ropy are requested, buf?ng is carried out so as to dis 
turb the natural direction of raised fibers on purpose. 
That is, the raised ?bers are not permitted to fall down 
in one direction only, but are brushed transversely and 
then in an opposite direction so as to give anisotropy to 
a group of raised fine ?bers on the surface which have 
become like paper. And where buffing is carried out in 
one direction only, the amount of raised ?bers falling 
off by use becomes small. Therefore, it is preferable. 

In the obtained raised woven fabric, on the base sheet 
(except the raised portion), said elastic polymer exists 
in a state of a plurality of ?ne ?lm pieces, in a ?brous 
state, or in a dotted state as shown in FIG. 4. FIG. 4 is 
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a result of observation under a scanning~type electron 
microscope of a fabric impregnated with PU (polyure 
thane), a napped fabric and a crimp developed (dyed) 
fabric. Especially, because the roots of raised ?bers are 
?xed by the elastic polymer, the raised ?bers are pre 
vented from falling off and surprisingly, piling resis 
tance is imparted to the surface of the raised woven 
fabric. immersing the polymer in the fabric using ultra 
?ne fiber is indispensable. 

in the present invention, it is necessary to carry out 
napping, i.e., another raising or buff processing after 
the elastic polymer is solidi?ed. And in case there is 
some fuzz also on the back surface, it is recommend 
able to carry out buf?ng or burning of the fuzz. From 
the viewpoint of piling and stability of raised ?bers, a 
product of a superior quality is obtained when the elas 
tic polymer is impregnated. Accordingly, impregnation 
is more peferable than coating. 

Further, in the present invention, it is possible after 
dyeing or buffing to carry out water repellent, water re 
sistant, soil resistant, anti-static, slime imparting, ?ame 
preventing and flame retardant treatments. 
Especially in case of a woven fabric, it is necessary 

not to allow fuzz to appear on the back surface. How 
ever, a woven fabric in which extra ?ne ?ber is used 
tends to produce fuzz on the back surface thereof. Ac 
cordingly, it is preferable to buff or shave the back sur 
face after impregnation and drying. A method of burn 
ing fuzz on the back surface will do as well; however, 
strong brushing, shaving or buffing is preferable. It is 
preferable to carry out these operations weakly, lightly 
and at a high speed. By this, fuzz is removed and the 
surface of the raised woven fabric tends to become soft, 
and therefore, said removal of fuzz raises the commer 
cial value of the product. When polyurethane is im 
pregnated into the entire woven fabric after dyeing, it 
is preferable to so incorporate carbon and other color 
ing agents into polyurethane than they may become of 
the same series. 

In order to make the finished product look like natu~ 
ral suede, it is necessary to carry out processing under’ 
such conditions that the thread entangle-pattern by 
weaving may not be seen or may not be conspicuously 
seen in advance in the raising step. In this connection, 
a false twisted processed yarn, or yarn-developing espe 
cially strong crimp, of a composite ?ber developing 
strong potential crimp is effectively used as warp. 

in order to prevent the thread entangle-pattern by 
weaving from being seen, it is especially preferable to 
use the weft threads by “woolen spinning”, that is, its 
woolen type count should be: 

(twin yarn) 2/14 - (single yarn) Cl’ 

and its woven organization should be 3 -— 5 ply satin. 
The thus obtained raised woven fabric of the present 

invention has the following characteristics: 
1. As compared with a conventional suede-like arti 
?cial leather based on a non-woven fabric of extra 
fine fiber, the raised woven fabric of the present in 
vention is superior in pilling resistance, sewing 
properties, dyeability, color unbalance by color 
mix, softness of raised ?bers, and is not inferior in 
a raised state. 

2. As compared with a conventional raised fabric 
consisting of extra fine ?bers, the raised fabric of 

20 

25 

30 

35 

45 

55 

14 
the present invention is superior in pilling resis 
tance, wrinkle resistance and setting properties, the 
falling off of a small quantity of raised fibers, and 
its feel is like that of leather. 

3. It is possible to shorten the length of raised ?bers 
and even when the length of the raised fibers is 
shortened, woven organization does not become 
conspicuous. 

4. Because the content of polyurethane is small, the 
adsorbed amount of a dyestuff at the time of dyeing 
by polyurethane is small and the dyeing efficiency 
is high. Accordingly, dyeing may be carried out at 
any stage either before or after raising. 

Again, when a section of a raised woven fabric ob 
tained by the present invention is observed under a mi— 
croscope, it is found that polyurethane exists in clotted 
state, in a ?brous state, or as small pieces of thin film 
inside the organization of the woven fabric. However, 
polyurethane substantially hardly adheres to the orga‘ 
nization of the raised fibers. The amount of adhered 
polyurethane to a ?ber constituting the woven fabric is 
different. That is, said amount adhered to extra fine fi 
bers constituting the raised ?bers is different from that 
adhered to ordinary fiber, and it is considered that such 
state of adhered polyurethane is related to many char 
acteristics of the present invention, especially to the in 
crease of pilling resistance. In the raised woven fabric 
of the present invention, polyurethane acts as a sort of 
anti-pilling agent rather than as a conventional binder, 
having an entirely different function. 
Because the raised woven fabric of the present inven_ 

tion has the aforesaid characteristics, it has many uses 
such as for suits, jumpers, blouses, pants, gloves, bags, 
upper garments, trousers, shirts, underwear, puffs, 
chair covers and interiors. it is also possible to coat a 
polymer on this fabric. The raised woven fabric of the 
present invention may also be used efficiently after 
being bonded to or pasted together with various kinds 
of other materials. When these other materials are 
woven fabrics, knitted fabrics or the same raised woven 
fabrics of the present invention, the bonding in a fiv 
brous state and the net bonded state is excellent. 

l-lereinbelow, the present invention will be explained 
by reference to examples. 

EXAMPLE 1 

As warp, a 150 denier/48 ?lament wooly (false 
twisted) yarn of polyethylene terephthalate was used 
and as weft, an islands-in-sea type composite ?ber, 
whose island component consisted of a polymer which 
consisted mainly of polyethylene terephthalate and 
whose sea component consisted of a polymer which 
consisted mainly of polystyrene, was used. The particu 
lars of the ?ber used as weft were as follows: 

Number of islands 16 
Percentage of island component 50% 
Percentage of sea component 50% 
Denier 3.8 d 
Fiber length 51 mm 
Number of crimp l2 mounts/in 

These fibers were made into 20/2 S spun yarns. 
These yarns were used as warp and weft respectively, 

and woven into a 5-ply satin fabric so that the woven 
density might become 100 warps/in and 60 wefts/in. 
The denier ratio Y of the weft to the warp was 1.75 and 
the number of the ?oating wefts U was 4. 
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When this fabric was immersed in boiling water, the 
fabric contracted by about 14.1% longitudinally, by 
about 12.1% latitudinally, and by about 24.4% area 
contraction. . 

The contracted woven fabric was washed with tri 

16 
Comparative Example 1 

When the raised woven fabric in Example 1 was im 
mersed in and impregnated with a 13% DMF solution 

5 . 

chloroethylene 5 times to remove the sea component “Polyurethane as m Example 1’ Wet coagulated and 
of the weft, dyed in blue (Midnight color) with a dis- drlezd, the amount of adhered Polyurethane was 41-6 
persed dyestuff using a circular pressurizing dyeing ma- g/m ' _ . _ . _ ‘ . - 

chine, and then the dyed woven fabric was coated with I Nextwthe dried fabric was subjected to finishing buff 
‘ an oiling agent and dried_ 10 mg as in Example 1. However, the surface forming 

The dried woven fabric was passed through a French_ raised ?bers became like paper and the raised fabric 
type raising machine 7 times and a German-type raising became like Scale: _ . 
machine 3 times (a total of 10 times), and thereafter The buffed fabric had poor feel and scale-like raised 
passed through a shearing machine 2 times to obtain a ?bfil'si bemg a COQTSB fabric Wlth rough surface touch, 
raised woven fabric having excellent naps, whose 15 Whlch ellmmatfid "5 Us? for aPPaYeI 
threads entangle pattern by weaving was not conspicu- wh‘?“ 3 seem)“ of thls f_ab"¢ was Qbserved Under a 
ous. When this raised woven fabric was subjected to scannmg'type electron microscope’ It was Observed 
brushing, the appearance became better, that polyurethane in a state of ?lm adhered to the en 
Further, the raised woven fabric was immersed in and the fabric‘ 

impregnated with a 5% DMF (dimethyl formamide) so- 20 
lution of polyurethane, a reaction product of methy 
lene-bis-aniline (MBA), methylene-diphenyl- EXAMPLE 2 
diisocyanate (MDI) and 75 parts of polyetherglycol 
and 25 parts of polyesterglycol. The impregnated fabric _ _ 
was squeezed, wet coagulated and dried. The amount 25 A ralsed Woven fabrlc procéssed by a method the 
of adhered polyurethane was 16_7 g/m2_ same as that in. Example 1 was impregnated with a 3% 
Subsequently, the dried fabric was subjected to fin- sPlutioll of Polyurethane emulsion of the Poll/ether §e' 

ishing buffing 3 times by a belt sander buffing machine T165, dfled and thereafter Cured at 140°C fOf 10 mm 
(sandpaper mesh No. 150), utes. The amount of adhered polyurethane was 7.9 
The obtained buffed fabric was a suede-like raised 30 g/m2- ’ 

woven fabric having better feel, short nice naps and Subsequently, the Cured fabl'lc Was subjected to fin 
balanced warp and weft without having naps in a state lshlng buffmg 4 “mes by a roller Sander buf?ng ma 
of scale, was excellent in pilling resistance and had a Chlhe (Sandpaper mesh NO- 180) 
thickness of 0.82 mm. There was some fuzz on the back Said fabric became a high-Class raised Woven fabric 
surface, which, however, could be beautifully removed 35 having excellent feel and pilling resistance as Well as 
by light buffing whereafter the fabric became soft suede-hke naps the same as in Example 1. 
suede having piling resistance, excellent feel, and wa- Further, when a Section Of this fabric Ws Observed 
ter-repellent without suffering loosing. under a scanning-type electron microscope, it was con 
When a section of this suede was observed under a ?rmed that polyurethane adher?d t0 the ?ber 0f the 

scanning-type electron microscope, it was con?rmed 4O fabric except for the raised portion in a ?brous state or 
that polyurethane in the state of a plurality of ?ne’ in a state of small pieces of thin ?lm. 
pieces of film or in a fibrous state adhered to the ?ber By varying the kind and concentrtation of polyure 
of the fabric except the raised portion. thane, the obtained fabrics were studied in detail and 
The results of testing the physical properties of this the results shown in Tables I, II, III and IV were ob 

suede were as follows: 45 tained. 

Test Warp Weft 

Density No./ 25.4 1 [8 85 
mm 

Thickness mm 082 
Weight g/m2 259 
Tear strength kg 4.60 2.77 
Wrinkle resistant 

percentage "/0 93.3 86.7 
Decrease in weight by % 2.2 

accelerator 
Degree of bulkincss cm"/g 3.20 
Rigidity mm 51 55 
Tensile Tenacity kg 1 14.0 37.7 
tenacity 
and Elongation % 73.0 36.5 
elongation 
Extension coefficient % 28.5 4.8 
Extension lst time "/1 93.3 79.0 
recovery 3rd time "/1 9 l .I 68.4 
percentage Sthtimc ‘71 9|.l 68.4 
Washing shrinkage ‘71 0.9 0.7 
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TABLEI 

Wet System ( 1) 

Over-all Pilling test Feel Directionality Depth of 
lCl Method Cantilever Color 

Concen- Raised state 
tration 

Kind of PU 
(series) of nap 

Color un 
balance by 

(mm) color mix (grade) (7:) 

medium small 24 0 X (like blanket None 
and ?annel) 

X X X X XXOOOOX 

mm m . ;u|.me.m 

_ _ _ _ _ _ddmcd _ 

C Cat mmlm m 
wsmsaucqm 

_ _ _ _ _ 

n 

_ _ _ _ xxoooo _ 
X X X X X _ _ _ _ _ 

4 

_ _ _ _ _ _55S=_J _ 

a H a m i) r 

b b b b Eh m 
b b .0 ID Ha b 

u)u\ilu\lu\llcc u 

e 

.kimmmmmmmmm m lSlSlSIl-Sll ' 
( l ( ( (( ( X X X X XXOOOOX 0 0 5 no 5297535 4 3 2 i .ll 3 

5 0 
./ 5 

Q L 
W a o. a Quad . .D d d d dddd.m.m<O.. 

F F 

m H 

P W 

sheet) 
X (like rubber 30 do. 

sheet) 
X (like rubber 

X X XXOOOX 
do. 

sheet) 
X (like rubber 20 do. 

sheet) 
X (like scale) 
X (like scale) 

X (like blanket 
000 

and ?annel) 
X (like rubber 

7511 
X X XOOOOX 

25 PTHF 75/PCL 25 
sheet) 

X (like rubber 18 do. 

XOOOOO 
sheet) 

X (like scale) 

X (like blanket 
and ?annel) 

0000 397531. 
(For Method of Estimation for Tables I. ll. Ill. and IV. see Page 46) 

TABLE II 

Wet System (2) 

Depth of Over-all 
Color 

Pilling test Feel, Color un 
Cantilever 

Kind of PU Concen- Raised state Directionality 
of nap balance by 

(mm) color mix 
lCl Method 

(grade) 
tration 
(‘70 

(series) 

25 X (like rubber PTHF 100 
sheet) 

X XXOOOX medium 
large 
large 
medium 

large 
large 
large 
small 

_ XXOOOO 
and ?annel) 

XXOOXOX large 
medium 

large 
medium 

large 
large 

large 
small XXOOXOO 2 

_ T35 5_ 

3 t) el 
)) t, e mm b .mn mm 8 Mn 55 W b? cc c e 

m mm 
UH U Ga XXOOXOX 5053052 0 5 5 2 .L L C .C . W oomoo 0 dds-Gd 5 7 G G P P P P 

XOXOXA medium 
small 

large 

large 

medium XOXOXO 
X (like scale) 
0 
X (like scale) 
0 
X (like scale) 
0 

small 30-35 3-2 0 A (touch is rough) conventional 
raised fabric 

PPG 97/PEG 3 
do. 

PPG lUO 
do 
PEA 
do 
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. TABLE III 

dry system (I) 
Kind of PU Concen- Raised state Pilling test Feel, Cantilever Color un- Direction- Depth of Over-all 

(series) tration lCl Method (mm) balance by ality Color 
(‘2) (grade) color mix of nap 

PTHF SO/PCL 50 25 X (like rubber — — X - — - X 

sheet) , ' 

do. 20 X (like rubber — — X — — - X 

sheet) 
16 X (like rubber -— — X — — — X 

sheet) 
do l0 X (like rubber — — X -— — — X 

sheet) 
do. 7 X (like scale) — 52 X — -— X 
do. 5 X (like scale) — 48 X — - X 
do. 3 O 5 36 0 Large Large 0 
do. 1.5 O 5 31 0 Medium Medium 0 

PTHF 75/PCL 25 25 X (like rubber — -— X — - — X 

sheet) 
do. l5 X (like rubber — — X — — — X 

sheet) 
do. 12 X (like rubber -— —- X - _ _ X 

sheet) 
do. 9 X (like rubber -— -— X — — — X 

sheet) 
PTHF 75/PCL 25 5 X (like scale) — 45 X — - X 

do. 3 O 5 33 0 Large Large 0 
do. 2 O 5 30 0 Large Large 0 
do. I O 5-4 28 0 Medium Medium 0 

Emulsion of the _ 
polyether series 40 X (like rubber — — X - — - X 

( l ) sheet) 
do. 20 X (like rubber — - _ — -_ X 

sheet) 
do. 10 X (like rubber — - X — — - X 

sheet) 
do. 5 X (like scale) — 75 X _ _ X 

do. 3 O 5 44 0 Large Large 0 
do. 1.5 O 5 35 0 Medium Medium 0 

Emulsion of the 
polyether series 40 X (like rubber -_ _ _ _ __ X 

(2) sheet) 
do. 20 X (like rubber — -— X — — —— X 

sheet) 
do. 10 X (like rubber — — X — — — X 

sheet) 
Emulsion of the 8 X (like scale) — 75 X — - X 
polyether series 

(2) 
do. 5 X (like scale) — 73 X '— — X 
do. 2 O 5 47 0 Large Large 0 
do. I 0 5-4 34 0 Medium Medium 0 

Note: Emulsion of the polyether series 
(I) “VONDIC i010“ C 
(2) “VONDIC lOllt)“ 
C "VONDIC" is a trade name of Doinikkon Ink and Chemicals. Inc. 

TABLE IV 

dry system (2) 
Kind of PU Concen- Raised state Pilling test Feel, Cantilever Color un- Direction- Depth of Over-all 

(series) tration lCl Method (mm) balance by ality Color 
(‘71) ' (grade) color mix of nap 

Emulsion of the 
polyether series 40 X (like rubber — — X — - — X 

(3) sheet) 
do. 20 X (like rubber — — X — — — X 

' sheet) 

do. 10 X (like scale) — 99 X — — X 
do. 5 X (like scale) —- 86 ' X — — X 
do. 4 O 5 50 0 Large Medium 0 
do. 3 O 5 45 0 Large Large 0 
do. 2 O 5 39 0 Large Large 0 
do. I 0 5-4 31 0 Medium Medium 0 
do. 0.5 X (like blanket 3-2 28 0 Small - Medium X 

and ?annel) 
Emulsion of the 
polyether series 45 X (like rubber — — X — — — 

(4) sheet) 
do. 20 X (like rubber — - X _ — — — X 

sheet) 
dov l5 X (like rubber — — X — — — 

sheet) 
















