
EP 0 411 857B1 Description Field of the invention 6     This invention
relates to a process for reducing the stiffness of a nonwoven fabric. More
particularly, the Invention concerns such a process which subjects a
stitchbonded nonwoven fabric to a stretching and relaxing treatment that
not only takes the stitchbonded fabric less stiff, but also greatly
Increases its specific volume. 10  Description of the Prior Art
Stitchbonded fabrics and methods for producing them are known, as for
example from K. W. Bahlo, "New Fabrics without Weaving" Papers of the
American Association for Textile Technology, Inc. pp. 51-54 (November
1965). Such fabrics are made by multi-needle stitching of various fibrous
substrates with elastic 16  or non-elastic yarns, as disclosed, for
example, by the present inventor in United States Patents 4,704,321,
4,737,394 and 4,773,238. In the finishing operations, such as heat setting,
drying or chemical finishing, the fabric may be heated and cooled while
being held in a stretched condition, usually on a tenter frame. However,
such operations usually result in undesirable stiffening of the fabric.
Even without such treatments, known stitchbonded fabrics having unit
weights of less than about 200 grams per square meter, generally 20  are
quite stiff and dense. Supple fabrics of high bulk are particularly desired
for certain apparel fabrics, insulating fabrics, powder puffs, dust cloths,
cosmetics wipes, and the like. Accordingly, a purpose of this invention is
to provide a process for decreasing the stiffness and density of a
stitchbonded fabric. Various methods have been suggested in the art for
decreasing the stiffness of a nonwoven fabric by 25  working the fabric.
Such processes involving passage of a nonwoven fabric between peg rolls or
button- breaker rolls, or through crepers, or the like, have been
disclosed, for example, by Dempsey, United States Patent 3,811,979 and
Dempsey et al, United States Patent 3,427,376. Methods for stretching
fabrics also are known. Such methods include: (a) long span, longitudinal
stretching between two pairs of nip rolls operating at different speeds;
(b) long span, transverse stretching 30  on a tenter frame; (c) transverse
microstretching between a pair of rolls, each roll having circumferentially
extending and axially spaced grooves and lands which intermesh with the
corresponding grooves and lands on the other roll, as disclosed by
Lachenauer, United States Patent 3,624,874; and (d) longitudinally and
transversely microstretching in sequence, first between intermeshing
axially grooved rolls and then between circumferentially grooved rolls, as
disclosed by Schwarz, United States Patents 4,223,059 and 4,438,167. 35
SUMMARY OF THE INVENTION The present invention provides a process for
decreasing the stiffness and increasing the specific volume of a
stitchbonded nonwoven fabric. The process comprises stretching the
stitchbonded fabric by 15 40  to 50%, preferably 15 to 25%, parallel to the
direction of the stitching or transverse thereto, and then allowing the
fabric to relax. The stretching and relaxation steps are performed with the
fabric in a substantially non-heated condition. After relaxation, the
fabric recovers at least one-half, preferably at least three-quarters, of
the applied stretch. As a result of the stretching and relaxation, the
thickness and specific volume of the fabric are each increased by a factor
of at least 1.5, and preferably at least 2, and fabric 45 stiffness is
reduced to no more than 70%, preferably to no more than 50% of its original
stiffness, as indicated by bending length measurements. BRIEF DESCRIPTION
OF THE DRAWINGS 50     The invention will be more readily understood by
reference to the drawings, which Illustrate various means for performing
stretching and relaxing of stitchbonded fabrics in accordance with the
present invention. Specifically, Figure 1 illustrates long-span,
longitudinal (also referred to herein as "machine-direction" or "MD")
stretching between pairs of nip-rolls; 55    Figure 2 illustrates the width
changes that occur when a stitchbonded fabric undergoes long-span,
transverse (also referred to herein as "cross-machine" or "XD") stretching
on a tenter frame; Figure 3 illustrates a pair of intermeshing,
circumferentially ribbed rolls suitable for MD short-span stretching a
stitchbonded fabric; 



2    EP 0 411 857 B1 Figure 4 illustrates an axially ribbed roll suitable
for use with a similarly ribbed, intermeshing roll to XD short-span stretch
a stitchbonded fabric; and Figure 5 illustrates in enlarged schematic
cross-section the distances between ribs of intermeshing rollers of figures
3 and 4, needed for calculating the stretching span and percent stretch
applied to the 5     stitchbonded fabric. DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS In accordance with the present invention, a stitchbonded fabric
is made less stiff and has its specific 10  volume increased by a process
which comprises stretching the fabric in a given direction by 15% to 50%,
and then allowing the fabric to relax, whereby the fabric recovers at least
half, preferably at least 75%, of the stretch and returns to within 15% of
its original planar surface area and experiences a gain of at least 100% in
thickness. Most preferably, the fabric recovers substantially completely
from the stretch and returns to its original planar dimension. 15
Stitchbonded fabrics that can be softened by the process of the present
invention are made by conventional multi-needle Stitching techniques
applied to fibrous substrates. Such fibrous substrates can be in the form
of carded webs, cross-lapped webs, nonbonded or lightly bonded nonwoven
sheets, lightly hydraulically entangled or spunlaced webs, or the like, of
staple fibers or continuous filaments. The multi- needle stitching can be
done with non-elastic or elastic yams. The fibrous substrates suitable for
use in the 20  present invention usually weigh in the range of 25 to 250
grams per square meter. The stitching yarns seldom amount to more than 20%
of the weight of the stitchbonded fabric; 2 to 10% is more usual. The
stitching yarns usually form about 2 to 10 longitudinal rows of stitches
per centimeter across the width of the fabric, with each row containing
about 2 to 10 stitches per cm of row length. Chain or tricot stitches are
customarily employed. 25     The choice of longitudinal (MD) stretching or
transverse (XD) stretching depends on the directionality or arrangement of
the fibers of the stitchbonded fabric. MD stretching is employed when the
fibers in the fabric are arranged mainly In the transverse (XD) direction
and XD stretching is employed when the fibers are arranged mainly in the
longitudinal (MD) direction. To determine the main direction In which the
fibers of the fibrous web of the stitchbonded fabric are arranged, simple
zero-span Instron tensile tests are 30  performed on samples of the web, in
the longitudinal (MD) direction and in the transverse (XD) direction. Then,
the ratio of the MD-to-XD measured tensile strengths is calculated. When
the MD/XD ratio Is in the range of about 0.8 to 1.2, the fibers are
considered to be randomly or isotropically arranged, and MD or XD
stretching of the fabric in accordance with the invention is equally
effective in softening (i.e., reducing stiffness) and bulking (i.e.,
increasing specific volume) of the stitchbonded fabric. When the MD/XD
tensile- 35  strength ratio is greater than a 1.2, a majority of the fibers
lie mainly in the longitudinal direction (MD) and transverse (XD)
stretching is preferred. When the MD/XD tensile-strength ratio is 2.0 or
higher, the fibers lie mainly in the longitudinal direction (MD) and
transverse (XD) stretching is essential for superior softening and bulking
of the fabric. Similarly, when the MD/XD tensile ratio is less than 0.8,
the majority of the fibers lie in the transverse (XD) direction and MD
stretching is preferred. When the MD/XD ratio is 0.7 or lower, 40  the
fibers lie mainly XD, and MD stretching is essential for superior softening
and bulking of the fabric. The choice of whether to use long-span
stretching or short-span stretching of the stitchbonded fabric depends
mainly on the uniformity and method by which the fibrous substrate was
formed. Long-span stretching can be performed if the fabric is sufficiently
uniform. If the fabric is somewhat nonuniform, short- span stretching is
employed. A convenient test used by the present inventor for determining
which 45  technique is more suited for treating a particular stitchbonded
fabric is a "hand grab-tensile test". This test is performed after it has
been determined in which direction the stretching is to be performed. In
this test, opposite ends of a sample of the fabric are gripped tightly, one
end in each hand, and tension is applied by hand to the fabric. The fabric
Is held so that the tension applied by hand will be MD or XD, to correspond
to the desired direction of stretching. The distance between the place
where each end of the fabric has been 



50  grasped is measured. A moderate tensile pull Is applied by hand to the
grasped fabric. By changing the distance between grasp points and repeating
the test a few times, a characteristic distance, referred to hereinafter as
"Sg", can be determined at which the fibers and fabric start to pull apart
nonuniformly. The nonuniform pulling apart can be due to a layered,
overlapping structure or to thick and thin nonuniform areas within the
fibrous web. However, to assure satisfactory stretching in accordance with
the present 55  invention, a convenient "rule of thumb" is that the
stretching span on the stretching apparatus usually should be no greater
than one half the distance determined in the "hand grab-tensile test",
preferably less than one-quarter of that distance. The minimum span for use
in stretching according to the invention, is preferably at least 1
centimeter. Stretching spans as large as 100 cm or more are generally
useful. Spans 3    EP0411 857B1 of 1.5 to 30 cm are particularly preferred.
As noted above, in performing the process of the present invention, it is
customary to stretch the stitchbonded fabric (a) in the direction that is
perpendicular to the direction in which the majority of the fibers of the
stitchbonded substrate lie and (b) over a stretching span that is much
shorter than the "Sg" 5  determined in the hand grab-tensile test. Although
this paragraph presents a mechanism which the inventor believes explains
why stitchbonded fabrics are softened and bulked by his stretching and
relaxing process, the scope of his invention is not intended to be limited
by said proposed mechanism. The multi-needle stitching of a stitchbonded
fabric divides the fibrous substrate of the fabric into a large number of
small sub-regions which lie between the 10  yarn-insertion points. The
fibers of the fibrous substrate form a relatively flat and stiff planar
structure. The fibers can slide along each other but cannot move across the
inserted yarns. Thus, when the fabric Is stretched, the amount of fiber
within the small sub-areas between the yarns remains practically constant.
When the fabric is stretched the position of the fibers in the stitchbonded
substrate is substantially altered and substantially all weak bonds between
web fibers are broken. Then after the stretching is completed and 15  the
fabric is allowed to relax, the inherent elastic recovery properties of
network of stitched yarns (a) cause the yarns to retract, (b) force the
structure to return to nearly its original planar dimensions, and (c)
allows the loosened fibers within the small sub-regions between the rows of
stitched yarns to gather, deform and project out-of-plane. The fabric
thereby becomes significantly thicker and far less stiff. Because of the
limited stretch involved in the process, the stitchbonded fabric maintains
its initial physical strength, integrity 20  and uniformity. Various types
of stretching and relaxing apparatus suitable for use with the process of
the invention will now be described in further detail with reference to the
drawings. Long-span stretching in the longitudinal (MD) direction between
pairs of nip rolls is depicted in Figure 1. A stitchbonded fabric 11,
supplied from roll 10 is advanced successively between a first pair of
elastomer- 25  covered nip rolls 12 and 13 at a speed [err] and then
between a second pair of elastomer-covered nip rolls 14 and 15 at a speed
v2. Speed V2 in the second pair of nip rolls is faster than the speed v1 in
the first pair of nip rolls, which causes the fabric to stretch. The
imposed percent stretch is calculated by the equation: % stretch =
100[(v2/v1) - 1]. 30 The stretching span is the distance between the two
nips. The stretched fabric is forwarded from the second nip to a windup
roll 16. The peripheral speed of the windup roll 16 is sufficiently slower
than the speed of the fabric in the second nip, to permit the fabric to
relax fully in the passage from the second nip to the windup. 35
Long-span transverse stretching in a tenter is depicted in Figure 2. Figure
2 is a plan view of a fabric as it passes through a tenter. The stretching
span is the maximum distance between the edges of the sheet, [err]. A
fabric of original width [err]. is grasped at its edges as it is fed to the
tenter. During its passage through zone A of the tenter, the sheet is
stretched to the maximum width [err]. The percent stretch imposed by the
tenter is calculated by the equation: 



40 % stretch = 100[err] In zone B of the tenter the width of the fabric is
permitted to relax to a final width [err] which is close to its original
width. 45     Figures 3, 4 and 5 illustrate equipment intended for
short-span stretching of stitchbonded fabric. Figure 3 depicts a pair of
intermeshing circumferentially ribbed rolls 20 and 22 respectively having
ribs 36 and 38 and grooves 40 and 42. These rolls are suitable for XD
short-span stretching. Contours and dimensions for the lands and grooves
suited for stretching a given stitchbonded fabric are readily determinable
by a few trials, starting with dimensions that would Impose a stretch of
about one-quarter of 50  the "hand grab-tensile test" [err] determined as
described above. The required ribs can be formed on a cylindrical roll by
machining or by coaxially mounting a series of alternating disks and
spacers on a rotatable shaft. Figure 4 is an isometric view of a roll 17
which has axial ribs 18 on its surface. When used with an intermeshing
companion roll of substantially the same design, such axially ribbed rolls
can impose 55 longitudinal (MD) short-span stretching on a stitchbonded
fabric. Figure 5 is an enlarged schematic cross-section of two intermeshing
ribbed rolls 50 and 51 which are suitable for short-span stretching of
stitchbonded fabric 11 in accordance with the present invention. To
calculate the percent stretch applied by intermeshing ribbed rolls, the
following equation is used: 4    EP 0 411 857 B1 % stretch = 100[(y/H) - 1]
where 5     y =    the distance along the centerline of the fabric between
the bottom of a groove 60 in one roll 50 to the bottom of the next groove
61 located in the other roll 51; and H =    the projected horizontal
half-spacing between successive grooves in the roll. Short-span stretching
of stitchbonded fabric by the process of the invention can be accomplished
with apparatus such as that depicted in Figure 1, with the first pair of
nip rolls 12 and 13 replaced by a pair of 10  ribbed rolls (e.g., 20 and 22
of Figure 3) and operating the second pair of nip rolls 14 and 15 at the
same peripheral speeds as the ribbed rolls. In the examples which follow,
certain characteristics of stitchbonded and softened fabrics are reported.
These were measured by the following methods. Unit weights of the starting
webs and stitchbonded fabrics before and after softening are measured in
grams per square meter in accordance with ASTM D 3776-79. 15  ASTM  is an
abbreviation for the American Society of Testing Materials. Thickness is
measured in centimeters with a conventional spring gauge having a 0.5-Inch
(1.27-cm) diameter cylindrical foot loaded with 10 grams. Specific volume
(or "bulk") in [err]/gram is calculated by dividing the sample thickness by
its unit weight Sample stiffness is reported in terms of bending length
which is measured in accordance with ASTM D 1388, Option A, Cantilever
Test. 20 EXAMPLES 1-5 These examples demonstrate the surprisingly large and
desirable increases in thickness and specific volume (i.e., bulk) that
accompany the softening of stitchbonded fabrics by the process of the
Invention. 25  The examples illustrate the process with a variety of
stitchbonded fabrics that are subjected to stretching MD or XD over long or
short spans. Each of the stitchbonded fabrics was prepared by feeding a
substantially nonbonded fibrous web in the MD to a Malimo multi-needle
stitching machine. The machine, equipped with a 12-gauge needle bar (i.e.,
12 needles per 25 mm XD) inserted 4.5 chain or tricot stitches per cm MD to
create 4.8 rows of stitches per 30  cm XD. Further details of the types of
fibrous webs and stitching yams from which the stitchbonded fabrics were
fabricated and of the particular types of equipment used for softening the
fabrics are described in the Examples. Table I summarizes various
characteristics of the stitchbonded fabrics prior to softening. Table II 



summarizes the results obtained when the fabrics were stretched and relaxed
in accordance with the process of the invention. 35 Example 1. A 48 g/[err]
sheet of nonbonded, lightly consolidated, flash-spun strands of
polyethylene film fibrils, prepared by the general methods of Blades et al,
United States Patent 3,081,519, and described in further 40  detail in Lee,
United States Patent 4,554,207, column 4, line 63 through column 5, line
60, which disclosures are hereby incorporated by reference, was
multi-needle chain-stitched with elastic threads of 22 dtex spandex yarn
(LycraR sold by E. I. du Pont de Nemours and Company) that was covered with
44 dtex nylon. The elastic stitching threads were introduced under high
tension so that only 10% residual stretch remained in the threads. The
thusly prepared stitchbonded fabric had a MD/XD fiber directionality of
2.3, an 45  XD "hand-stretch span" of about 5-15 cm, a thickness of 0.058
cm, a specific volume of 12.3 g/[err]and bending lengths of 2.6 cm MD and
4.6 cm XD. The stitchbonded fabric was stretched XD between a pair of
intermeshing "disk rolls' (similar to the ribbed rolls depicted in Figures
3 and 5). The disks of each roll were each mounted on a 1-inch (2.5-cm)
diameter coaxial shaft. Each disk was 4 inches (10.2 cm) In diameter and
3/4 inch (1.9 cm) thick and had a 50  3/8-inch (0.95-cm) radius on its
outer periphery. The disks of the upper and lower rolls intermeshed to a
depth of 3/4 inch (1.9 cm). Center planes of successive intermeshing disks
were 1 inch (2.5 cm) apart. Passage of the stitchbonded fabric between the
disk rolls at a speed of 9.1 m/min imposed a 25% XD stretch on the fabric.
After passage of the fabric between the disk rolls, the fabric was allowed
to recover on its way to windup. 55     As a result of the above-described
treatment, the bending length of the fabric in both directions was reduced
by a factor of greater than 2, the specific volume and thickness each
increased by a factor of greater than 2.6. This softening an bulking of the
fabric was accomplished with little change in the tensile strength of the
fabric. In contrast to the successful softening and bulking accomplished
through XD small- 5    EP 0 411 857 B1 span stretching, as just described,
satisfactory stretching without tears and uneven deformation, were not
achieved when the stitchbonded fabric was subjected to long span MD
stretching between pairs of nip rolls (Fig. 1) separated by 1 foot (30 cm)
and long span XD stretching on a tenter (Fig.2). Further details of the
successful softening are summarized in Table II. 5 Example 2 A 51 g/[err]
carded web, consisting essentially of 75 weight percent Type-72 Orlon[err]
acrylic staple fiber of 1.65 dtex and 25% Type-262 DacronR "low-melting"
polyester staple fiber, (both fibers commercially 10  available from E. I.
du Pont de Nemours & Co.) was lightly thermally bonded at a temperature of
150[err] and pressure of 100 psi (689 kPa)and then stitchbonded as
described In Example 1. The carded web was very uniform (as indicated by
its large hand-stretch span of about 50 cm MD and XD) but had a high MD/XD
fiber directionality (6.5). Because of the high MD fiber directionality, MD
stretching was impractical. However, fully satisfactory softening and
bulking were achieved with Sample 2a by XD tentering with a 40% 15  Imposed
stretch and with Sample 2b by XD disk-roll softening, in the same manner as
was employed in Example 1. As a result of the treatment, the bending length
of each sample was decreased by at least a factor of two and the thickness
and specific volume of each sample each increased by a factor of more than
2.25. 20  Example 3 A 153-[err] carded web, consisting essentially of 75
weight percent 3.3 dtex, 3.8 cm-long Type-26 nylon staple fiber and 25% 3.3
dtex, 7.6-cm long Type-262 DacronR polyester staple fiber (both fibers sold
by E. I. du Pont de Nemours & Co.) was prepared on a J. D. Hollingsworth -
Hergeth card equipped with a 25  "Doff-master" reorienting roller. The web
was lightly thermally bonded at a temperature of 150[err] and 



pressure of 100 psi (689 kPa) and then multi-needle stitched as in Example
1, except that a tricot stitch was used instead of the chain stitch of
Example 1 and the stitching thread was a 154-dtex, textured nylon yarn
instead of the covered spandex yarn. The intermeshing disk rolls apparatus
described in Example 1 was employed to short-span XD stretch the
stitchbonded fabric. Characteristics of the stitchbonded starting 30
fabric are summarized in Table I; the results of the stretching and
relaxing treatment is summarized in Table II. As in the preceding examples,
note the large decreases in bending length (i.e., stiffness) and large
increases (by a factor of almost 3) in thickness and specific volume, that
result from the treatment in accordance with the invention. 35  Example 4 A
142-g/m2 cross-lapped carded web, consisting essentially of 75 weight
percent 1.65 dtex, 3.8 cm-long Type-26 nylon staple fiber and 25% 3.3 dtex,
7.6-cm long Type-262 DacronR polyester staple fiber (both fibers sold by E.
I. du Pont de Nemours & Co.) was lightly needle-punched to 7.5 penetrations
per cm2 40  (48/in2) and then multi-needle stitched as in Example 3 with 44
dtex LycraR spandex yarn. The yarn after stitching still had a residual
stretch of greater than 200%. The fibers of the stitchbonded substrate were
highly directional in the XD. Accordingly, the fabric was softened by
stretching and relaxing in the MD; Sample 4a, by long-span MD stretching
between pairs of nip rolls separated by 30 cm (see Fig 1) and Sample 4b, by
a passage between a pair of intermeshing "finned rolls", which simulate the
action of the 45  axially ribbed roll depicted in Figure 4. Each of the
pair of intermeshing "finned rolls" was a 7.6-cm (3- inch) diameter
cylindrical roll having eight equally spaced, 3.8-cm (1.5-inch) long,
1.9-cm (3/4-inch) thick fins projecting radially from the cylinder surface.
The tip of each fin has a 0.95-cm (3/8-inch) radius. The fins intermesh to
a depth of about 1.9 cm (3/4 inch) which imposes a stretch of about 25% MD
on the fabric. Tables I and 11, respectively, summarize characteristics of
the stitchbonded starting sheet and the so  highly satisfactory softening
and bulking results. Example 5 A 31 g/[err] nonwoven sheet of substantially
nonbonded, randomly arrayed, continuous polyester 55  filaments of 2.0 dtex
(available from Reemay Inc., Old Hickory, Tennessee) was stitchbonded as in
Example 4, except that a chain stitch was used instead of a tricot stitch.
As can be seen from the characteristics summarized in Table I, the fibers
of the fibrous substrate are highly isotropic (MD/XD fiber directionality
value very near 1.0) and the substrate is very uniform (high hand stretch
spans MD and XD). Samples of 6    EP 0 411 857 B1 this stitchbonded
starting fabric were softened and bulked by stretching and relaxing
treatments that included MD long-span stretching between pairs of nip rolls
(Sample 5a), MD short-span stretching with intermeshing finned rolls
(Sample 5b), XD long-span stretching on a tenter (Sample 5c) and short-span
stretching with intermeshing disk rolls. The treatments caused (1) sample
stiffness to be reduced to a value 5  in the range of 27 to 59 % of the
original stiffness, (2) sample thickness to be increased to about 280 to
340% of the original thickness and (3) sample specific volume also to
increase to about 290 to 340% of the original value. Table I 10 Starting
Stitchbonded Samples Example no.                1      2       3       4
5 Web weight, g/[err]           48      51    153    142        31
Multi-needle stitching Yarn type                   a       a
c       c Stitch type              chain  chain   tricot  tricot  chain
Stitches/cm MD             4.5    4.5    4.5    4.5    4.5 20
Rows/cm XD                  4.7    4.7    4.7    4.7    4.7 Fiber MD/XD
directionality  2.3    6.5    2.1   0.23    0.95 



Hand-stretch span* MD, cm                      5    >50       ns    >50
15 25                XD, cm                       8    >50       5    >50
35 Thickness, cm            0.058   0.104   0.122   0.130   0.046 Specific
volume, cm3/g    12.3   20.4    8.0    9.1   15.0 Bending length 30
MD, cm                     2.6    2.9    3.1    3.0    1.5 XD, cm
4.6    3.4    2.3    2.7    1.9 Notes: Yarn type: a = 22-dtex Lycra[err]
wrapped with 44-dtex nylor b = 154-dtex textured nylon c = bare 44-dtex
LycraR MD = longitudinal ("machine") direction 40                XD =
transverse ("cross-machine") direction ns = not stretchable in this
direction * minimum values for measured hand-stretch [err] 45 50 55 7    EP
0411 857 B1 Table II Softening and Bulking Tests (Examples 1-5) Sample
1    2a    2b       3    4a    4b    5a    5b    5c    5d Stretching Method
d      b      d     d      a      c     a      c     b      d Span,cm
2.5    51    2.5   2.5    15    2.5    15    2.5    51    2.5 10
Percent      25    40    25    25    20    25    30    25    25    25
Direction   XD    XD    XD    XD    MD    MD    MD    MD    XD    XD
Results [err]       1.05   1.10   1.05   1.00   1.00   1.00   1.12   1.10
1.03   1.00 15           [err]       1.08   1.06   1.00   1.00   1.00
1.00   1.05   1.00   1.00   1.00 [err]       2.65   2.24   2.39   2.90
2.76   2.85   2.78   3.44   3.06   3.17 [err]       2.86   2.37   2.39
2.90   2.76   2.85   2.92   3.44   3.06   3.17 [err] 20        MD
0.42   0.50   0.47   0.48   0.37   0.45   0.40   0.33   0.43   0.40 XD
0.45   0.49   0.45   0.48   0.36   0.32   0.27   0.35   0.59   0.54 Notes:
Method of stretching (equipment used) 25        a = nip rolls (Fig. 1) b =
tenter frame (Fig. 2) c = ribbed rolls (Fig. 4, 5) d = intermeshing disks
(Fig. 3, 5) 30        MD = longitudinal ("machine") direction XD =
transverse ("cross-machine") direction Subscript f = final value, after
stretching Subscript o = original value, before stretching L = fabric
length in stretching direction 



35        A = fabric area t = fabric thickness V = fabric specific volume B
= cantilever test bending length 40 Claims 1. A process for softening and
bulking a stitchbonded nonwoven fabric which weighs in the range of 25 to
45     250 g/[err] and in which the stitching yarns form 2 to 10
longitudinal rows of stitches per cm across the fabric which contain 2 to
10 stitches per cm of row length, the process comprising stretching the
fabric by 15 to 50% in directions parallel and/or transverse to the
longitudinal row of stitches and then releasing the fabric from the stretch
and allowing the fabric to relax, the fabric being in a substantially
non-heated condition during the stretching, releasing and relaxing, whereby
the fabric recovers at least 50     one half of the applied stretch, the
fabric surface area is Increased by no more than 15%, and the fabric
thickness is increased by at least 100%. 2. A process of claim 1 wherein
the fabric is stretched within a span of 1 cm to 100 cm and the imposed
stretch is in the range of 20 to 40 percent. 55 3. A process of claim 1 or
2 wherein the stretching span is 1.5 cm to 30 cm. 8    EP 0 411 857 B1
[err] Table II Softening and Bulking Tests (Examples 1-5) 5         Sample
1    2a    2b       3     4a    4b    5a    5b        5c    5d Stretching
Method       d      b      d      d      a      c      a      c      b
d Span,cm     2.5    51    2.5   2.5    15    2.5    15    2.5    51    2.5
10        Percent      25    40    25    25        20     25    30    25
25    25 Direction   XD    XD    XD    XD    MD    MD    MD    MD    XD
XD Results [err]       1.05   1.10   1.05   1.00   1.00   1.00   1.12
1.10   1.03   1.00 15        [err]        1.08   1.06   1.00   1.00   1.00
1.00   1.05   1.00   1.00   1.00 [err]       2.65   2.24   2.39   2.90
2.76   2.85   2.78   3.44   3.06   3.17 [err]       2.86   2.37   2.39
2.90   2.76   2.85   2.92   3.44   3.06   3.17 20         MD         0.42
0.50   0.47   0.48   0.37   0.45   0.40   0.33   0.43   0.40 XD
0.45   0.49   0.45   0.48   0.36   0.32   0.27   0.35   0.59   0.54 Notes:
Method of stretching (equipment used) 25        a = nip rolls (Fig. 1) b =
tenter frame (Fig. 2) c = ribbed rolls (Fig. 4. 5) d = intermeshing disks
(Fig. 3, 5) 30        MD = longitudinal ("machine") direction XD =
transverse ("cross-machine") direction Subscript f = final value, after
stretching Subscript o = original value, before stretching L = fabric
length in stretching direction 35        A = fabric area t = fabric
thickness V = fabric specific volume 



B = cantilever test bending length 40 Claims 1. A process for softening and
bulking a stitchbonded nonwoven fabric which weighs in the range of 25 to
250 g/[err] and in which the stitching yarns form 2 to 10 longitudinal rows
of stitches per cm across the fabric which contain 2 to 10 stitches per cm
of row length, the process comprising stretching the fabric by 15 to 50% in
directions parallel and/or transverse to the longitudinal row of stitches
and then releasing the fabric from the stretch and allowing the fabric to
relax, the fabric being in a substantially non-heated condition during the
stretching, releasing and relaxing, whereby the fabric recovers at least 50
one half of the applied stretch, the fabric surface area is Increased by no
more than 15%, and the fabric thickness is increased by at least 100%. 2. A
process of claim 1 wherein the fabric is stretched within a span of 1 cm to
100 cm and the imposed stretch is in the range of 20 to 40 percent. 55 3. A
process of claim 1 or 2 wherein the stretching span is 1.5 cm to 30 cm. 8
*   C   L  M   S* 4. A process of claim 1, 2 or 3 wherein the stretch is
applied in the longitudinal direction of the stitchbonded fabric when the
fiber directionality of the fabric is in the transverse direction. 5. A
process of any one of claims 1 to 4 wherein a longitudinal stretch is
applied to the fabric by passing 5      through a first and second pair of
rotating nip rolls, the rotational speed of the second pair of nip rolls
being in the range of 1.15 to 1.5 times rotational speed of the first pair
of nip rolls, the nips being spaced 10 to 100 cm apart. 6. A process of any
one of claims 1 to 5 wherein the longitudinal stretch is applied by
intermeshing axially 10     ribbed rollers. 7. A process of claim 1, 2 or 3
wherein the stretch is applied in the transverse direction of the
stitchbonded fabric when the fiber directionality of the stitchbonded
fabric is In the longitudinal direction. 15 8. A process of claim 7 wherein
the transverse stretch is applied by intermeshing circumferentially ribbed
rollers. 9. A process of claim 7 wherein the transverse stretch is applied
by spaced discs mounted on a pair of 20     cooperating rollers and
arranged to intermesh with corresponding discs of the cooperating roller.
10. A process of claim 1, 2, 3 or 7 wherein a transverse stretch is applied
to the fabric by a tenter. 11. A process in accordance with claim 1 wherein
the stitching yarns are elastic threads. 25 12. A process in accordance
with claim 1 or 11 wherein the fabric recovers at least 75% of the stretch.
13. A process in accordance with claim 1 or 11 wherein the fabric recovers
substantially completely from the stretch, returns substantially to its
original planar dimensions and increases to about 280 to 340% 30     of its
original thickness. 14. A process of claim 6 or claim 9 wherein the
intermeshing depth is about 1.9 cm. PatentansprUche 35 1. Verfahren zum
Weichmachen und Bauschen elnes mit Stichen zusammengehaltenen nichtgewebten
Stoffes, dessen Gewicht im Bereich von 25 bis 250 g/m2 liegt und in dem die
Heftgarne 2 bis 10 LAngsrelhen von Stichen pro cm quer Ober den Staff
bilden, die 2 bis 10 Stiche pro cm Relhenlange enthalten, wobei das
Verfahren umfalt Dehnen des Stoffes um 15 bis 50 % In Parallel- und/oder 40
Querrichtung zu der L~ngsreihe von Stichen und anschlieBend Losen des
Stoffes aus der Dehnung und den Stoff entspannen lassen, wobei sich der
Stoff wahrend des Dehnens In elnem Im wesentlichen 



nicht erw~rmten Zustand befindet, LSsen und Entspannen, wobei der Stoff
wenigstens elne Hl-fte der ausgeUbten Dehnung zurlOckgewinnt, die
Stoffoberfllche um nicht mehr als 15 % vergroBert wird und die Stoffdicke
urn wenigstens 100 % vergroBert wird. 45 2. Verfahren nach Anspruch 1, bei
dem der Stoff innerhalb einer Spannwelte von 1 bis 100 cm gedehnt wird und
die auferlegte Dehnung im Berelch von 20 bis 40 % liegt. 3 Verfahren nach
Anspruch 1 oder 2, bei dem die Spannwelte der Dehnung 1,5 cm bis 30 cm
betragt. 50 4. Verfahren nach Anspruch 1, 2 oder 3, bei dem die Dehnung in
Langsrichtung des mit Stichen zusammengehaltenen Stoffes ausgelbt wird,
wenn die Faser-Laufrichtung des Stoffes in Querrichtung verlauft. 55  5.
Verfahren nach einern der AnsprUche 1 bis 4, bei dem eine Langsdehnung auf
den Stoff ausgeUbt wird, indem er ein erstes und zweites Paar von
rotierenden Quetschwalzen durchiluft, wobei die Rotations- geschwindigkeit
des zweiten Paares von Quetschwalzen im Bereich des 1,15- bis 1,5fachen der
Rotationsgeschwindigkeit des ersten Paares von Quetschwalzen liegt und das
Quetschwalzen-Paar 10 9    EP 0 411 857 Bi              I 1IjIlij I1Ilj III
11115 II lII *C  L  M  S* bis 100 cm voneinander beabstandet ist. 6.
Verfahren nach einem der Anspriche 1 bis 5, bei dem die LUngsdohnung durch
gegenseitiges Verzahnen der in Achsenrichtung gerillten Walzen ausgelibt
wird. 5 7. Verfahren nach Anspruch 1, 2 odor 3, be! dem die Dohnung in
Querrichtung des mit Stichen zusammengehaltenen Stoffes ausgeUbt wird, wenn
die Faser-Laufrichtung des mit Stichen zusammen- gehaltenen Stoffes in
Lfngsrichtung verlluft. 1o  8. Verfahren nach Anspruch 7, be! dem die
Querdehnung durch gagenseitiges Verzahnen der senkrecht zur Achsenrichtung
gerillten Walzen ausgeUbt wird. 9. Verfahren nach Anspruch 7, bei dem die
Querdehnung durch beabstandete Scheiben ausge(bt wird, die auf elnem Paar
zusammenwirkender Walzen angebracht und so angeordnet sind, daB sle sich
mit is     den entsprechenden Schelben der zusammenwirkenden Walze
verzahnen. 10. Verfahren nach Anspruch 1, 2, 3 oder 7, bei dem eine
Querdehnung durch eonen Spannrahmen auf den Stoff ausgeUbt wird. 20  11.
Verfahren nach Anspruch 1, bei dem die Heftgarne elastische Faden sind. 12.
Verfahren nach Anspruch 1 oder 11, be! dem der Stoff wenigstens 75 % der
Dehnung zurickgewinnt. 13. Verfahren nach Anspruch 1 oder 11, bei dem der
Stoff die Dehnung im wesentlichen vollstandig 25     zurUckgewinnt, im
wesentlichen vollstandig in seine urspr~nglichen planaren Dimensionen
zurlckkehrt und auf etwa 280 bis 340 % seiner ursprtnglichen Dicke zunimmt.
14. Verfahren nach Anspruch 6 oder Anspruch 9, bei dem die Verzahnungstiefe
etwa 1,9 cm betragt. 30  Revendlcatlons 1. Un proc~d6 pour adoucir et
rendre plus volumineuse une etoffe non tissee cousine au point de chainette
dont le poids est compris entre 25 et 250 gIm2, et dans lequel les fils de
couture forment de 2 A 10 rangees longitudinales de points par cm sur
N'etoffe, contenant 2 a 10 points par cm de longueur 35     de rangee, le
procede comprenant l'extension de l'etoffe de 15 & 50% dans des directions
paralleles eVou transversales a la rang~e longitudinale des points, puis le
relachement de l'extension de l'etoffe, et la possibilite pour I'6toffe de
se d6tendre, 1'6toffe dtant dans un 6tat sonsiblement non chauff6 pendant
l'extension, le relachement et la detente, de telle manibre quo l'tMoffe
r~cupbre au moins la moitie de l'extension appliquee, la surface de
l'6toffe no soit pas augmentee de plus de 15%, et quo 40     1'6paisseur de
l'6toffe soit augment6o d'au moins 100%. 2. Un procede selon la
revendication 1, dans lequel l'etoffe est tendue sur une portee de 1 cm a
100 cm, 



et l'extension imposee est comprise entre 20 et 40 pour cent. 45  3. Un
proc~d4 selon la revendication 1 ou 2, dans lequel la port~e do lextension
est de 1,5 a 30 cm. 4. Un procede selon la revendication 1, 2 ou 3, dans
lequel l'extension est appliquee dans le sons longitudinal de l'etoffe
cousine au point de chalhette, lorsque le sens des fibres du tl8su est le
sons transversal. 50 5. Un procede selon l'une quelconque des
revendications 1 a 4, dans lequel une extension longitudinale est appliquee
& l'etoffe en la faisant passer entre une premibre et une seconde paires de
rouleaux de pincoment rotatifs, la vitesse de rotation de la seconde paires
do rouleaux de pincement rotatifs etant situee entre 1,15 et 1,5 fols la
vitesse de rotation de la premiere paire de rouleaux de pincement, les 55
saillies de pincement etant espacees de 10 A 100 cm. 6. Un proc~d4 selon
l'une quelconque des revendications 1 a 5, dans loquel l'extension
longitudinale est appliquee par des rouleaux nervurds axialement at en
prise mutuelle. 10    EP 0 411 857 B1311!11 111 11111 7. Un proc~dd selon
la revendication 1, 2 ou 3, dans lequel 1'extension est appliqu~e dans le
sens transversal de l'toffe cousue au point de chathette, lorsque le sons
des fibres de l'Mtoffe cousue au point de chainette est le sons
longitudinal. a 58  Un procid6 selon la revendication 7, dans lequel
l'extension transversale est appliqude par des rouleaux nervures
circonf~rentlellement en prise mutuelle. 9. Un proced4 selon la
revendication 7, dans lequel l'extension transversale est appliqu~e par des
disques espac~s montds sur une paire de rouleaux coop6rants, et dispos6s de
fagon h etre en prise mutuelle to     avec les disques correspondants du
rouleau coop~rant. 10. Un procMd6 selon la revendication 1, 2, 3 ou 7, dans
loquel une extension transversale est appliqueo a l'6toffe par un tendeur.
15  11. Un proced6 selon la revendication 1, dans loquel les fils de
couture sont des fils 4lastiques. 12. Un proc~d6 selon la revendication 1
ou 11, dans loquel l'6toffe rdcupbre au moins 75% de l'extension. 13. Un
proc~d6 selon la revendication 1 ou 11, dans loquel l'etoffe recupbre
sonsiblement toute l'extension, 20     revient sensiblement h ses
dimensions planes d'origine, et augmente d'onviron 280 a 340% de son
6paisseur d'origine. 14. Un proc~d4 selon la revendication 6 ou 9, dans
loquel la profondeur de prise mutuelle est d'onviron 1,9 cm. 25 30 35 40 45
50 55    


