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The technical field of this invention relates to a technology for bonding nonwoven

materials.

Normally, equipping and/or processing nonwoven materials requires large areas
(running lengths) which may, depending on the application, not show a junction
having material properties differing from those of the fabric area. Producing a large
fabric length flawlessly in one piece can be difficult. Depending on the process,

there is a need for bonding rolls or pieces of nonwoven material.

Bonding individual pieces of nonwoven material by sewing and glueing technolo-
gies leads to a formation of an area at the junction which can show nonwoven ma-
terial properties (for instance a mass per area, a thickness, a wetting behavior, a
tear strength, an introduction of a foreign material and the like) differing significant-

ly from those of the pieces of nonwoven fabric to be connected.

In the field of bonding pieces of nonwoven material, the prior art shows a glueing
of the end of a textile web to a following web part by adhesive strips (US
000003858819A, US 000004157934 A, JP 000062167160 A, GB 000001006570
A). Therefrom, overlapping areas result which have significantly different proper-
ties (material thickness, weight per area, tear strength, introduction of foreign ma-
terial and the like) than the roll material. The same applies, if the two pieces of
nonwoven material are joined to each other edge-by-edge by an adhesive or an
adhesive foil. A further possibility is sewing the ends of the nonwoven material,
which shall be joined. However, this again implies an overlap of the nonwoven ma-
terials and a discontinuity regarding the nonwoven material properties thus, or,
even though the two pieces of nonwoven material are sewed edge to edge, a for-

eign material being introduced, namely the sewing thread material.

DE 20 2009 007 662 U1 relates to a method for manufacturing a textile base fabric
by connecting two base webs by welding, wherein the welding seam is additionally
covered by an adhesive strip. To the textile base material, for instance an adhe-
sive layer can be added such that an adhesive tape is produced.
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WO 2011/114254 A1 relates to a method for connecting web material, wherein the

ends are sewn together.

For these reasons, the object of the invention is to develop a method for bonding
two or more pieces of nonwoven material to an integral structure, wherein the
joined fabric shall, also in the bonding area, fulfill the minimum requirements which
apply for the fabric area; ideally, the bonding area does not differ from the fabric

area in its visual appearance.

According to the invention, this problem is solved by a method according to claim

1, wherein the following two-stage process is realized:

1. Preparation prior to the hydro-splicing

The roll material is rolled up by winders straightly or, depending on the require-
ment, also obliquely to the fabric transport direction, for instance at an angle of 20°
at minimum and 160° at maximum, and shall be free of fluctuations regarding the
mechanical tension. Close to the end of the line, the outer layer of this so-formed
roll is fixed by a locking roller so that the tension of the fabric is maintained. A non-
occupied roller axis is equipped with a further roll and the back end of the material
of the first roll as well as the front end of the material of the second roll are moved
away from the unrolling position, out of the machine. There, the two ends are

bonded together in an appropriate manner.

2. Main process hydro-splicing and after treatment

For the actual splice process, the two ends of nonwoven material are combed-out
side-inverted obliquely to/in the machine transport direction, approximately over
the last 10 mm of the end of the line until individual fibers are obtained (also re-
ferred to as “unraveling”); the adjacent region, approximately 10 — 50 mm, is un-

raveled partially (see figure 3). This procedure shall be performed very thoroughly



10

15

20

25

30

DK/EP 2554504 T3

3

(at the moment manually) and smoothly. However, also a machine setup is possi-
ble which will presumably lead to a smoother and more precise processing and to

an increased reproducibility.

The combing-out until obtaining individual fibers is performed in an end region of
the respective nonwoven material, which for instance extends over at least 10 mm,
12 mm, 14 mm, 16 mm (in this order increasingly preferred) of the end of the
nonwoven material; independent of this lower limit, upper limits can for instance be
50 mm, 45 mm, 40 mm, 35 mm, 30 mm, 25 mm (in this order increasingly pre-
ferred). Particularly preferred, a region extending over the last 20 mm is combed-

out until individual fibers are obtained.

The region adjacent thereto, which is combed-out / unraveled partly, can for in-
stance extend over at least 10 mm, 15 mm, 20 mm, 25 mm, 30 mm, 35 mm (in this
order increasingly preferred); independent of this lower limit, upper limits can for
instance be 50 mm, 48 mm, 46 mm, 44 mm, 42 mm (in this order increasingly pre-
ferred). A length of 40 mm is particularly preferred.

Thereafter, the two ends to be joined are fixed in an apparatus in such a way that
they overlap each other so that the nonwoven material area being partly unraveled
is respectively aligned with the nonwoven material area being unraveled until indi-
vidual fibers are obtained of the respectively other nonwoven material end. This
apparatus is fixed in a frame so that only that strip of material is exposed, which

shall be entangled.

In a next stage, the bonding area with the two nonwoven material ends combed-
out and fixed respectively is treated in the frame by hydroentanglement, wherein
the water is drained downwards. Therein, the fiber ends of the bonding area are
laid across the material cross-section by a (moveable) water-jet nozzle bar above
and/or below, whereby the material is entangled. This processing stage can be
performed mutually a number of times, if applicable by implying a varying nozzle

pressure.
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Thereafter, the material lots are rolled back to the winder, the locking roller is re-

leased, and the winding procedure is regularly continued.

The ends of the nonwoven material arranged overlapping and being preferably
combed-out according to the invention can, in addition to the bonding by hydroen-
tanglement or needling technology, be also bonded by an ultrasonic treatment; the
ultrasonic treatment shall also be disclosed independent of the features of claim 1,
namely independent of the bonding by hydroentanglement or needling technology.

Exemplary embodiment

Stage 1:

As a template for the splice process, at least two lines of nonwoven material being

hydroentangled or needle-punched respectively are applied (see figure 1).

Figure 2 shows an exemplary fabric prepared for the splice process. On the face,
fibers have been combed out by a wire-brush roll so that in an area at the edge

merely individual fiber ends protrude in the fabric transport direction (stage 1).

In stage 2 (see figure 3), the fiber network is only slightly treated so that the mass

of the fabric is only slightly reduced in this area by removing individual fibers.

Stage 2:

Two as-prepared nonwoven material ends are laid one on top of the other with the
processed side, respectively, so that stage 1 of the one end is aligned with stage 2
of the opposing end respectively (see figure 4). The mass per area of stage 1 and
stage 2 can in sum basically amount to the mass per area of the fabric area; ideal-
ly, it will be identical thereto.
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Stage 3:

Figure 5 shows the relative arrangement of the two nonwoven material ends which
shall be entangled. They are fixed in a frame for the further processing. Above the
material lines, a moveable nozzle bar (7) is provided, which is alternately moved to
the right and to the left over the nonwoven material lines in a defined manner and
entangles the nonwoven material lines with each other by bonding the loose fiber
ends over the material cross section by applying a stepwise increasing nozzle
pressure. The excess water is drained at the opposite side of the fabric by a vacu-

um suction device (9).

The nozzle bar (7) is alternately moved from the right to the left and vice versa
over the nonwoven material lines, for instance at least one time, five times, ten
times and, independent thereof, for instance not more than 40 times, 35 times, 30
times, also depending on the type and mass per area of the respective nonwoven
material. The water pressure, in particular the water pressure increased stepwise,
can for instance amount to at least 10 bar, 20 bar, 30 bar, 40 bar, 50 bar (in this
order increasingly preferred); independent of this lower limit, upper limits can for
instance be 300 bar, 250 bar, 200 bar, 150 bar, 120 bar (in this order increasingly
preferred). The nozzle bar can comprise one or several bars with nozzles; the
holes in the nozzle bars can be arranged in a row, in parallel or with an offset to

each other.
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List of reference signs:

Nonwoven material in a cross-section

Nonwoven area material (top view)

Cutting edge obliquely to the fabric transport direction
Combed-out nonwoven material ends (stage 1)

Partly unraveled fiber network, bond; (stage 2)

Ends of nonwoven materials prepared and aligned with each other
Water-jet nozzle

Water-jets

Suction unit (vacuum)



10

15

20

25

30

35

DK/EP 2554504 T3

Patentkrav

1. Fremgangsmade til at forbinde non-woven-materialer (1, 2), kendetegnet
ved, at

der ved udtynding, isaer kemisk fiberoptreevling, eller keemning af non-woven-
endeomraderne (4) ved forbindelsesstedet,

fastspaending af overlappende anbragte non-wovens og

efterfolgende néleforstaerkning eller stralehaerdning med vand (8) eller andre
medier

realiseres et forbindelsessted af non-woven-stykkerne, hvilket forbindelses-
sted har tilnsermelsesvist samme egenskaber i forhold til grundmaterialet.

2. Fremgangsmade ifolge krav 1, kendetegnet ved, at endeomraderne (4) af
non-woven-stykkerne kaemmes i et eller flere trin og séledes afhsengigt af
materialetype respektivt tykkelse resulterer i forbindelsessteder med forskel-
lig bredde.

3. Fremgangsméade ifolge et af de foregadende krav, kendetegnet ved, at
keemningen sker manuelt

4. Fremgangsmade ifglge krav 1 eller 2, kendetegnet ved, at kaeemningen
sker maskinelt.

5. Fremgangsmade ifolge et af de foregadende krav, kendetegnet ved, at
non-woven-delstykkerne bestar af stabelfibre af enhver form for substrater
samt substratblandinger.

6. Fremgangsméade ifolge et af de foregadende krav, kendetegnet ved, at
non-woven-delstykkerne er af organisk stof, f.eks. kunstfibre sdsom poly-
ester, polyacrylnitril, aramider eller naturfibre sasom viskose, bomuld, hgr
eller uorganisk stof sdsom pa silikatbasis eller pa basaltbasis eller glasfiber.

7. Fremgangsmade ifglge et af de foregaende krav, kendetegnet ved, at der
kan realiseres forskellige vandstraletryk.
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8. Fremgangsmade ifglge et af de foregéende krav, kendetegnet ved, at der
anvendes vand (8) til stralehaerdning.

9. Fremgangsméde ifolge et af de foregadende krav, hvorved der sker en
kaemning indtil enkeltfibrene i et endeomrade af det pagaeldende non-woven,
som straekker sig over mindst 10 mm og hgjst 50 mm

10. Fremgangsmade ifolge et af de foregdende krav, hvorved der sker en
keemning indtil enkeltfibrene i et endeomrade af det pageeldende non-woven,
og der keemmes proportionalt i et omrade (5), som slutter sig dertil, hvilket
omréde (5), som slutter sig dertil, streekker sig over mindst 10 mm og hgjst
50 mm.

11. Fremgangsmade ifolge et af de foregaende krav, hvorved et vandstrale-
tryk er mindst 10 bar og hgjst 300 bar.

12. Fremgangsmade ifglge et af de foregdende krav, hvorved de overlap-
pende anbragte non-wovens forbindes ved en ultralydsbehandling.
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Figure 1: Nonwoven starting material
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Figure 3: Nonwoven material with combed-out fiber ends (stage 1) and a partly
unraveled fiber network (stage 2)
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Figure 4: Ends of nonwoven material in a position for entangling

Figure 5: Overlapping layers of nonwoven material during entangling
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