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Description 

 

[0001] The invention relates to a loop-forming nonwoven material for a mechanical closure element, in particular for 

disposable hygiene articles, such as diapers, belt diapers, incontinence articles and pads, wherein a first upper side 

of the nonwoven material comprises first larger nonbonded areas which are spaced apart from each other like 

islands. 

 
[0002] In the manufacture of mechanically acting closure elements, often referred to as hook-and-loop or touch 

closure elements, the aim is, on the one hand, to achieve a good closure effect of the interacting closure elements 

based on back gripping or hooking, which do not unintentionally loosen. On the other hand, it should also be possible 

to loosen these closure elements in an intentional way, without materials of the closure elements being detached or 

torn out. In order to avoid the latter, the loop-forming component of the mechanical closure element is either provided 

with textile bindings or – if nonwovens are used – sufficient solidification or bonding of the fibers of the nonwoven is 

ensured. However, increasing solidification of the nonwoven is accompanied by a decrease in the adhesive force of 

the mechanical closure system achieved by this. 

 

 
Prior art 

 
[0003] In EP 0 870 081 B1, which describes a loop-forming nonwoven material according to the preamble of claim 

1, it has already been proposed to provide island-type nonbonded areas starting from a preferably continuously 

nonbonded nonwoven fiber web by providing a continuous bonding of the nonwoven between these nonbonded 

areas by calender embossing. However, the areas between the island-type nonbonded areas solidified by calender 

embossing are then practically no longer available for the formation of adhesive bonds. 

 
[0004] EP 1 209 271 A1 discloses a lofty nonwoven material comprising line segment bonded areas isolated from 

each other and nonwoven materials in which a waffle-like pattern of embossed dots is provided. 

 
[0005] WO 95/33390 shows a nonwoven/film laminate in which a pre-consolidated nonwoven fiber web is attached 

to an elastomeric film layer via a grid of discrete joining points. 

 
[0006] EP 1 048 236 A2 proposes to deposit heat-fusible continuous fibers on a heat-fusible base layer in a parallel 

arrangement to each other and to join them to the base layer by straight joint lines extending transversely to the fiber 

direction. In this way, loops are formed between the joint lines which can cooperate with a hook-forming component 

of a closure element. 

 
Object 

 
[0007] The present invention is based on the task of creating an nonwoven material improved with regard to a safe 

closing function and low susceptibility to destruction, taking into account the above-mentioned conflict of objectives 

in the formation of a loop-forming component of a mechanical closure element. 

 
[0008] According to the invention, this task is solved in a loop-forming nonwoven material of the aforementioned 

type by the fact that the first larger nonbonded areas are delimited by bonded contours and are surrounded outside 

of the limitation by second smaller nonbonded areas and are spaced from one another by the second smaller 

nonbonded areas. 

 
[0009] The larger nonbonded areas are primarily available for the formation of a mechanically acting closing function. 

They are delimited or defined by a bonded contour, which can be formed in particular by linear embossing, in 

particular thermo embossing, which is produced in particular by ultrasonic welding or calender embossing, it being 

possible for these embossing lines to be continuous or interrupted, in particular also to be dotted or dotted with lines. 

Outside this bonded contour, however, further smaller nonbonded areas or regions are provided between these first 

nonbonded island-type areas, which separate the first larger nonbonded areas from one another. If in this context 

second smaller nonbonded areas or regions are mentioned, it is to be understood that the island-type larger areas 

are either arranged so close to each other or against each other or the second smaller nonbonded areas in turn 

enclose bonded partial areas that it is not possible to take up or insert a largest possible, still inscribed circular area 

of the first larger nonbonded areas in the second nonbonded areas. 

 
[0010] With the nonwoven material in accordance with the invention, the first larger nonbonded island-type areas 

provide a sufficiently large anchoring area for the hook-forming component of the mechanical closure element, which 

protrude together as a whole and also each of them individually. The other second nonbonded areas between the 

island-type first nonbonded areas also contribute to a mechanical connection that is as continuous as possible. A 

nevertheless sufficient solidification of the loop-forming nonwoven material is achieved by the bonded contours 
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delimiting the first nonbonded areas and if required supported by further bonded partial areas, which are in turn 

surrounded by the second nonbonded areas and are arranged between the first larger areas. 

 
[0011] With regard to good strength and good integration of the fibers of the nonwoven material, it is advantageous 

if – as already mentioned – the second, smaller nonbonded areas themselves show, and in particular enclose, 

bonded partial areas. These partial areas, which can also be formed by embossing, in particular thermo embossing, 

are in principle arbitrary in shape, whereby it is advantageous for the partial areas to be shaped in the form of 

relatively short and narrow segments, whose longitudinal extension is about two to ten times, in particular two to 

eight times, their width. 

 
[0012] Furthermore, in order to ensure good integration of the fibers into the nonwoven material, it is advantageous, 

if each straight connecting line between the first major nonbonded island-type areas always passes through a 

bonded contour or a bonded partial area located between the first major areas. 

 
[0013] The bonded contours advantageously have embossed lines or embossed line sections of a width of 0.2 to 1 

mm, preferably 0.2 to 0.8 mm and more preferably 0.3 to 0.6 mm. They have advantageously a depth of 0.4 to 1.5 

mm, preferably from 0.4 to 0.9 mm, more preferably from 0.4 to 0.8 mm and more preferably from 0.5 to 0.7 mm. 

 
[0014] It has also been shown to be advantageous if the first larger nonbonded island-type areas have a dimension, 

in particular the diameter of a circle inscribed in the area, of 2 to 15 mm, preferably 3 to 10 mm, more preferably 3 

to 8 mm and particularly preferably 4 to 7 mm. 

 
[0015] The first larger nonbonded island-type areas preferably account for 5 - 75%, especially 5 - 60%, especially 

10 - 50%, especially 10 - 45%, especially 15 - 45%, especially 20 - 40% and further especially 30 - 40% of the total 

area of the first upper side. According to the invention, it was recognized that the first larger nonbonded island-type 

areas in total can also make up a relatively moderate proportion of the total surface area, since the closing function 

is additionally supported by the smaller nonbonded areas or regions between the first larger nonbonded areas. 

 
[0016] The first larger nonbonded island-type areas do not necessarily have a specific shape, but it is advantageous 

if they are circular or oval or triangular or polygonal, preferably hexagonal or octagonal. These preferred structures 

make it possible to create an anchored area that protrudes over the entire surface for the hook-forming component 

of the closure element. It has been shown that the closing function is particularly effective through relatively large 

island-type areas, the dimensions of which are preferably the same in all directions, as is the case with a circle or 

regular polygon, especially a hexagon. 

 
[0017] With regard to an arrangement of the first island-type areas, it has proved to be particularly useful if they are 

at least 1 mm, preferably at least 1.5 mm, in particular at least 2 mm and further particularly at least 2.5 mm and 

particularly preferably at least 3 mm apart. However, they are preferably not more than 10 mm, in particular not more 

than 5 mm apart. 

 
[0018] A good and sufficient stability of the nonwoven material, i.e. a good bonding of the fibers and thus a low 

susceptibility of the nonwoven material to destruction, can be achieved if the bonded areas in total preferably account 

for 10 to 60 %, preferably 15 to 40 %, more preferably 15 to 30 %, in particular 15 to 25 %, and in a particularly 

advantageous manner 19 to 22 % of the total area of the first surface. When reference is made here to bonded 

areas, this is understood to mean those bonded contours which delimit the first island-type areas and also the bonded 

partial areas which may additionally be present between the first island-type areas. 

 
[0019] The nonwoven material according to the invention may preferably comprise a spunbonded or carded 

nonwoven or a meltblown nonwoven or a water-needled nonwoven. It can advantageously also be a nonwoven 

laminate consisting of several nonwoven layers. According to a preferred embodiment of the invention, the material 

comprises a spunbonded nonwoven and a carded nonwoven which are bonded together. In such a case, the card 

web preferably forms the first upper side which forms a landing zone for a hook-forming component of a mechanical 

closure element. 

 
[0020] If the loop-forming nonwoven material according to the invention consists of several nonwoven layers, i.e. it 

is a nonwoven laminate, it is advantageous if these layers are bonded together by applying the bonded contours 

delimiting the first larger nonbonded island-type areas. This can be achieved, for example, by thermo embossing, in 

particular by calender embossing or ultrasonic welding. When forming the nonwoven material according to the 

invention as a nonwoven laminate, in order to increase the overall strength, a nonwoven layer facing away from the 

first upper side may be consolidated by a further bonding pattern produced in particular by thermo embossing. This 

further non-woven layer thus does not form the landing zone for a hook-forming component of the closure element, 

but is provided on the opposite side. The bonding pattern was preferably applied during the previous production of 

the further nonwoven layer for its pre-consolidation. 
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[0021] The surface weight of a nonwoven material according to the invention is preferably 15 to 120 g/m2, in particular 

from 20 to 90 g/m2, in particular from 30 to 80 g/m2, in particular from 40 to 70 g/m2 and further particularly from 50 

to 65 g/m2. 

 
[0022] The surface weight of the non-woven layer that forms the first upper side and has the first nonbonded island-

type areas, the bonded contours and the second nonbonded areas is preferably 10 to 60 g/m2, in particular from 10 

to 40 g/m2, in particular from 15 to 35 g/m2 and further particularly from 20 to 35 g/m2. 

 
[0023] With the aforementioned surface weights in conjunction with the claimed embodiment of the first upper side, 

nonwoven materials can be produced, which not only guarantee a good closing function in combination with a hook-

forming component of a closure element, but which also have good mechanical properties, especially with regard to 

a pleasant pliability, and which can also assume a supporting function. This means that these nonwoven materials 

can be used especially as belts in absorbent hygiene articles. 

 
[0024] With regard to the construction of the non-woven material, it is advantageous and useful if the non-woven 

layer forming the first upper side comprises or consists of fibers with a thickness of 1 to 10 dtex, preferably 2 to 8 

dtex and more preferably 3 to 6 dtex. Furthermore, it is advantageous if the nonwoven layer forming the first upper 

side comprises or consists of hydrophilic fibers. 

 
[0025] If the nonwoven material according to the invention consists of several nonwoven layers, it may comprise a 

nonwoven layer as carrier, which has a surface weight of 10 to 100 g/m2, preferably of 15 to 60 g/m2 and more 

preferably of 30 to 40 g/m2. This carrier layer is then arranged facing away from the first upper side. It preferably 

comprises fibers of a thickness of 1 to 6 dtex, preferably of 1 to 4 dtex and more preferably of 2 to 4 dtex. 

 
[0026] In a particularly advantageous further embodiment of the invention, the nonwoven material is breathable, i.e. 

it allows water to pass through and/or is permeable to air. This improves the wearing comfort, especially when the 

non-woven material is used as a belt in absorbent hygiene articles. 

 
[0027] As already indicated, it proves to be advantageous if the nonwoven material according to the invention has 

a stiffness of < 0.80 N, in particular of < 0.60 N, in particular of < 0.40 N, in particular of < 0.30 N, in particular of < 

0.25 N, in particular of < 0.2 N, in particular of < 0.18 N, and further particularly of < 0.16 N, but of at least 0.05 N. 

This stiffness is determined according to the test method of the modified version of the ASTM D 4032-82 CIRCULAR 

BEND test described in EP 0 699 066 B1, so that for the purposes of disclosure, reference is made expressly to it 

and the relevant content of EP 0 699 066 B1 is included in the present application. In addition, this test method is 

further specified in that, in the test arrangement, the first upper side of the nonwoven laminate comes to lie at the 

bottom, i.e. forms the surface which is turned away from the stamp of the test apparatus. 

 
[0028] The object of the present invention is further to provide a disposable hygiene article, in particular a diaper, a 

belt diaper, an incontinence diaper or an incontinence pad, which is characterized by a mechanical closure element, 

which comprises or is formed from a loop-forming nonwoven material according to any one or more of claims 1 to 

24. 

 
[0029] For such a hygiene article, the female hook and loop fastener component of a disposable diaper of the 

conventional type known per se (see WO95/33390) may comprise or consist of this nonwoven material in accordance 

with the invention. 

 
[0030] However, such a hygiene article may also include a belt which extends in the peripheral direction of the user's 

hip and closes on itself. This belt then forms a closed hip opening, and a main part comprising the absorbent 

components of the article is pulled out between the legs of a user when the article is put on, and is preferably fastened 

to the previously closed belt in a detachable manner. 

 
[0031] In a further embodiment of the invention of particular importance, the belt is formed of a preferably one-piece 

material section, which material section comprises or is formed from a non-woven material according to any one or 

more of claims 1 to 24. 

 
[0032] It is advantageous in this respect if the belt has a peripheral hip extension of 25 to 200 cm, in particular 40 to 

180 cm, in particular 60 to 180 cm, in particular 100 to 180 cm and further of 120 to 180 cm. 

 
[0033] Furthermore, it proves to be advantageous that the belt or the loop-forming component, which is formed by 

a nonwoven material according to the invention, has an extension in the longitudinal direction of the hygiene article 

of 3 to 20 cm, in particular of 3 to 15 cm, in particular of 4 to 10 cm and further particularly of 4 to 6 cm. 

 
[0034] Protection is further claimed for a hygiene article in which the loop-forming nonwoven material interacts with 
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a hook-forming component of a mechanical closure element for closing the hygiene article in such a way that an 

adhesive force as a shearing force of at least 5 N/25 mm and at most 80 N/25 mm is achieved. Preferred ranges 

result from the claims. 

 
[0035] In this context, it is also noted that protection is sought for a mechanical closure element for use in absorbent 

hygiene articles, the loop-forming component of which comprises or consists of a nonwoven material according to 

the invention. 

 
[0036] A test method for determining the closing forces under shear stress is indicated below. To perform the test 

method, a tensile tester type Z010 / TN 2S, load cell 100 N, available from Zwick GmbH & Co KG, Ulm, Germany, 

with a jaw width of 60 mm can be used to clamp the test specimen. When carrying out the test method, the closure 

system to be tested is placed over a curved surface with a loop-forming component and a hook-forming component 

adhering to it, which is intended to simulate a rounding of a user's abdomen (see Fig. 4). A flexible substrate, e.g. a 

one-sided adhesive tape of a preferred width of 25 mm, which is available under the designation STA 306 from 3M 

Deutschland GmbH based in Neuss, Germany, is used to connect the closure element with the clamping jaws of the 

tensile tester. The adhesive tape is made of polypropylene, its surface is coated with a urethane-modified silicone 

polymer. The surface weight of the adhesive application is 23 g/m2. The test specimen placed over the curved 

surface, consisting of flat sections of the closure element adhering to each other, is subjected to tensile stress by 

using the tensile tester, resulting in shear stress of the flat sections adhering to each other. 

 
Specimen preparation: 

 
[0037] The mechanical closure element to be used, i.e. the loop-forming nonwoven material 106 and a hook-forming 

component 108 of the closure system, are conditioned for 24 hours at 23°C and 50% relative humidity. Test 

specimens measuring 50 x 300 mm are punched out of the loop-forming nonwoven material and sandwich-like 

centrally arranged or fixed between the ends of two single-sided adhesive tapes 101 of 25 mm width, which are 

glued together, so that the nonwoven material protrudes by 50 x 250 mm (see Fig. 5a, Fig. 5b). 

 
[0038] Similarly, a flat section of 25 x 20 mm is punched out of the hook-forming component 108 of the closure 

element and fixed by two single-sided adhesive tapes 141 with their adhesive surfaces glued to each other in such 

a way that the upper adhesive tape covers the back of the flat section and the lower adhesive tape is flush with the 

flat section (see Fig. 5a and Fig. 5b). 

 
[0039] The flat section of the hook-forming component 108 is now placed on the loop-forming nonwoven material 

106, with the distance from the longitudinal end edge of the nonwoven material being 10 mm and from each of the 

lateral long edges 12.5 mm (see Fig. 5a). 

 
[0040] If the loop-forming nonwoven material 106 available has a smaller dimension from the outset, so that it is not 

possible to provide a 50 mm x 300 mm test specimen, the size of the test specimen is chosen as 25 mm x 30 mm 

and this section is sandwich-like centrally arranged or fixed between the ends of two single-sided adhesive tapes 

101 of 25 mm width, identified in detail above, which are glued together, so that the nonwoven material protrudes by 

25 x 20 mm (see Fig. 5c, Fig. 5d). In such a case, the thus prepared sections of the hook forming component 108 

and the loop-forming nonwoven material 106 are laid one on top of the other over their entire surface (Fig. 5c, Fig. 

5d). 

 
[0041] The flat sections placed on top of each other in this way or in the manner described above are joined together 

by rolling four times with a 50 mm wide and 100 mm thick roll with a smooth surface and a roll weight of 5 kg, the 

rolling speed being 20-100 mm/sec. 

 
Test method: 

 
[0042] The loop-forming nonwoven fabric extended as described above is clamped centrally in the lower jaw of the 

tensile tester and the opposite end of the hook-forming component extended as described above is clamped centrally 

in the movable upper jaw of the tensile tester. 

 
[0043] The test specimen clamped in this way is placed over the device 100, which can be seen in Fig. 4, Fig. 6, 

and which is intended to simulate the abdominal or hip region of a user. This device 100 is shown in perspective in 

Fig. 6. A bow-shaped curved surface 102 of polished steel with a roughness depth of 5 to 25 µm and with a radius 

of curvature R of at least 400 mm in sections and a chord length SL of 300 mm can be seen. Furthermore, above 

and below the curved surface 102 deflection rollers 104 with a diameter of 18 mm are provided, which deflect the 

test specimen placed over the curved surface in the vertical direction by H = 88 mm, where it is then connected to 

clamps 20, 24 of the tensile tester not shown. The deflection takes place about an angle α of 60°. In this way the 

pull-off angle is kept essentially tangential to the curved surface and constant. The superimposed planar sections 

106, 108 of the components of the closure element are positioned in relation to the curved surface 102 in such a 
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way that the hook-forming component is centered in the middle of apex 5 of the curved surface 102. 

 
[0044] The movable clamp 24, to which the hook-forming component is connected, is then moved in the direction of 

the arrow P at the test speed indicated below, and the tensile force between the clamps is determined during this 

process. The test parameters are: 

 

- Test speed: 

- Clamping length of the test specimen: 

- Measuring path: 

 

- Preload: 

- Test number: 

300 mm/min 

430 mm (see Fig. 4) 

Distance up to the separation of the closure 

components from each other 

0.2 N 

n > 6. 

 

[0045] The evaluation is carried out in such a way that the maximum force determined up to the point of detachment 

of the closure element is noted rounded to two decimal places in N (Newton) and given in the form of an average 

value of the n measurements and indication of the standard deviation as well as a minimum and a maximum value. 

 
[0046] A hook-forming component which, together with the nonwoven material according to the invention, can be 

used as a loop-forming component of a mechanical closure element is available for example under the trade name 

“Microplast” 42-288-HX200-PP3 from G. Binder GmbH & Co. KG Textil- und Kunststofftechnik, Holzgerlingen, 

Germany. Illustrations of the shape of the hook forming component are shown in Fig. 7 and Fig. 8. The hooks have 

a mushroom-shaped design with an approximately hexagonal surface of the head. There are approximately 288 

such mushroom-shaped projections per cm2. The material consists of polypropylene and has a thickness of about 

0.42 mm. It was produced by extrusion. The height of the mushroom-shaped protrusion in relation to the base of the 

material is approx. 0.26 mm. The distance between the edges of the heads is approx. 200 µm. 

 
Exemplary embodiment 

 
[0047] Further features, details and advantages of the invention result from the claims and from the graphical 

representation and following description of a preferred embodiment of the invention. In the drawing: 

[0048] Fig. 1 shows a schematic view of a hygiene article according to the invention with a belt made of a nonwoven 

material according to the invention; 

 

[0049] Fig. 2 shows a schematic sectional view of the nonwoven material from Fig. 3a; 

 

[0050] Fig. 3a shows a top view of the unwinding of an engraved roller for embossing the nonwoven material 

according to the invention; also simultaneously a schematic view of the first upper side of the nonwoven material; 

 

[0051] Fig. 3b shows a sectional view (detail) from Fig. 3a; 

 

[0052] Fig. 4 shows a schematic diagram of the setup of a tensile test with a device with a curved surface; 

 

[0053] Fig. 5a-d show schematic diagrams of the test specimen; 

 

[0054] Fig. 6a shows perspective view of the device and figures shown in Fig. 4 

 

[0055] Fig. 7 and Fig. 8 show an illustration of a hook-forming component of a closure element. 

 

[0056] Fig. 1 schematically shows a disposable belt diaper 2 with a main part 4 and an indicated absorption body 6. 

A one-piece material section 8, which forms a hip belt 10 of the belt diaper, is attached to the main part 4. Fig. 1 

shows the belt in unfolded state. The one-piece material section 8 is permanently attached to an outer surface 12 of 

the main part 4. It extends in the transverse direction 14 of the belt diaper 2 over lateral longitudinal rims 16 in the 

unfolded state over at least 300 mm, in particular over at least 400 mm, in particular over at least 500 mm, in particular 

over at least 600 mm, in particular over at least 700 mm. In the illustrated case of Fig. 1, the first material section 8a 

is significantly longer than the second material section 8b, i.e. the extension of the first hip belt section 10a in the 

unfolded state in the transverse direction 14 beyond the longitudinal edge 16 of the main part 4 is greater, preferably 

by 100 mm greater, particularly preferably by 200 mm greater, most preferably by 300 mm greater than that of the 

second hip belt section 10b. 

 
[0057] However, it should be noted that the first and second material sections can also be of equal length. 
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[0058] At the end of the second hip belt section 10b a closure element 26 is also provided, namely in the form of a 

flap 26 having mechanical closure elements, which can detachably and adhesively cooperate with counter closure 

elements on the first hip belt section 10a, in particular with its entire outer surface, when the hip belt 10 is closed to 

form a hip opening closed in the peripheral direction of the hip. Advantageously, the outer surface of the hip belt 

comprises a nonwoven loop-forming nonwoven fabric material according to the invention, which forms the counter 

closure elements. This loop-forming nonwoven material is schematically indicated by reference number 28 only over 

a limited length of the first hip belt section. According to a preferred embodiment of the invention, however, the hip 

belt consists of this nonwoven fabric material 28, so that the loop-forming component of the nonwoven fabric material 

forms the entire outer surface of the hip belt. 

 
[0059] To put on the belt diaper 2, the hip belt 10 is closed on itself and then the main part 4 is brought out between 

the legs of a user and detachably fixed to the hip belt 10 on both sides of the main part 4 by means of flaps 29 with 

further mechanical closure elements. 

 
[0060] The nonwoven material 28 consists of a nonwoven laminate 30, which is shown schematically in the sectional 

view in Fig. 2. The cutting line runs along a line B-B as shown in Fig. 3a. It has a polypropylene spunbonded material 

layer 32 consisting of fibers of a fiber thickness of 2.2 dtex with a surface weight of 30 g/m2 as carrier, which has 

been pre-consolidated by oval bonding points 34 with a density of 48.37 units/cm2 (thermo embossing points), the 

dimensions of the semi-axes of the oval bonding points being 0.85 mm and 0.59 mm respectively and the pressing 

area of the oval bonding points correspondingly being 0.394 mm2 and the proportion of bonding points in the total 

area thus being 19.0%. The depth of the bonding points is 0.80 mm. A card web layer 36 is added to this spunbonded 

material layer 32 by hot calender embossing. In the case shown, the card web consists of hydrophilized 

polypropylene fibers with a thickness of 4.4 dtex and a fiber length of 40 mm. Fig. 3 shows a view of the unwinding 

of the surface of a calender roll, which corresponds to an embossing pattern 38 applied to the first upper side 40 of 

the card web layer 36 by hot calendering. Fig. 3 thus simultaneously also shows a schematic view of the first upper 

side 40 of the nonwoven laminate 30. 

 
[0061] By applying the embossed pattern 38, the first larger nonbonded areas 42 are formed on the first upper side 

40 of the nonwoven laminate 30, which are delimited by a thermally bonded contour 44 of interrupted first segments 

46. In the case shown, these first segments 46 have a trilobal shape that is regular in the top view. The arms 461 of 

these first segments 46 have a length L1 of 1.04 mm and a width B1 of 0.47 mm. The first nonbonded areas thus 

delimited are hexagonal and island-like on the first upper side 40 and are spaced apart from each other. Between 

the first areas 42 there are second nonbonded areas 48 which are smaller than the first nonbonded areas 42. These 

second nonbonded areas in turn enclose bonded partial areas 50, which are formed like webs by second segments 

47. These second segments 47 have a length L2 of 2.07 mm and a width B2 of 0.47 mm. The embossing depth of 

the first and second segments is 0.59 mm each. In the case shown as an example, the first nonbonded island-like 

areas have a dimension of the sides of the hexagonal form SF of 2.9 mm. Their spacing is approx. 2.6 mm. 

 
[0062] In particular, it is not possible to arrange a largest possible circle 52, which in the case shown has a diameter 

of 4.8 mm, inscribed in the first larger areas 42, within the second nonbonded smaller areas 48. The largest possible 

circles 54 are indicated there. 

 
[0063] The repeat width (RB) of the embossing pattern 38 is 8 mm; the repeat length RL is 13.86 mm. 

 
[0064] The bonded areas 44, 50 account for 20.7 % of the total area. The first larger nonbonded island-type areas 

(42) account for about 35.7%, whereby the size of the area of the inscribed circle 52 is used to determine the area 

of a first nonbonded island-type area. 

 
[0065] The shearing force of this nonwoven material, determined according to the above-described test method, is 

51.00 N/25 mm, whereby the material “Microplast” 42-288-HX200-PP3 from G. Binder GmbH & Co. KG Textil- und 

Kunststofftechnik, Holzgerlingen, identified in detail above, was used as the hook component. 

 
[0066] The stiffness of the nonwoven material, determined according to the test method disclosed in EP 0 699 066 

B1, is 0.13 N, whereby in the test arrangement the spunbonded side is on top, i.e. forms the surface facing the stamp 

of the test apparatus. 

 
[0067] In a further exemplary embodiment of the present invention, only the surface weight of the spunbonded fabric 

was increased to 45 g/m2 and the embossed pattern 38 connecting the nonwovens was modified as follows: 

Length L1 of the arms 461 of the first segments 46: 1.0 mm  
Width B1 of arms 461 of the first segments 46: 0.4 mm  
Length L2 of second segments 47: 2.0 mm 
Width B2 of the second segments 47: 0.4 mm  
Area percentage of bonded areas: 17.1 
Embossing depth of the first and second segments: 0.68 mm 
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[0068] The shearing force of this further exemplary embodiment, determined according to the above-described test 

method, is 58.89 N/25 mm, whereby the material “Microplast” 42-288-HX200-PP3 from G. Binder GmbH & Co. KG 

Textil- und Kunststofftechnik, Holzgerlingen, identified in detail above, was again used as the hook component. 

 
[0069] The stiffness of this further nonwoven material, determined according to the test method disclosed in EP 0 

699 066 B1, is 0.28 N, whereby in the test arrangement the spunbonded side is on top, i.e. forms the surface facing 

the stamp of the test apparatus. 

 
[0070] Each straight connecting line 56 between adjacent first larger areas 42 always runs through a bonded contour 

44 or a bonded partial area 50, which is located between the first larger areas 42. 

 
[0071] Preferred and exemplary dimensions of the embossing structure 38 are shown in Fig. 3a and Fig. 3b, where 

Fig. 3b represents a section along line A-A through a second segment 56. 

 
Claims 

 

1. Loop-forming nonwoven material (28) as mechanical closure element, in particular for disposable hygiene 

articles (2) such as diapers, belt diapers, incontinence articles and pads, wherein a first upper side (40) of the 

nonwoven material (30) comprises first larger nonbonded areas (42) which are spaced apart from each other and 

disposed like islands characterized in that the first larger nonbonded areas (42) are delimited by bonded contours 

(44) and are surrounded outside the limitation by second smaller nonbonded areas (48) and are spaced apart from 

each other by said second smaller nonbonded areas (48). 
 

2. Nonwoven material according to claim 1, characterized in that the second smaller nonbonded areas (48) in 

turn have bonded partial areas (50) which they can, in particular, surround. 

 
3. Nonwoven material according to claim 1 or 2, characterized in that each straight connecting line (56) between 

neighboring first larger areas (42) always extends through a bonded contour (44) or a bonded partial area (50) which 

is disposed between the first larger areas (42). 

 
4. Nonwoven material according to any one or more of the preceding claims, characterized in that the bonded 

contours (44) have embossing lines or embossing line sections of a width of 0.2 to 1 mm, in particular 0.2 to 0.8 mm 

and further particularly 0.3 to 0.6 mm. 

 
5. Nonwoven material according to any one or more of the preceding claims, characterized in that the bonded 

contours (44) have embossing lines or embossing line sections of a depth of 0.4 to 1.5 mm, in particular 0.4 to 0.7 

mm, in particular 0.5 to 0.7 mm. 

 
6. Nonwoven material according to any one or more of the preceding claims, characterized in that the first larger 

nonbonded island-type areas (42) have a dimension, in particular a diameter of a circle (52) inscribed into the first 

area of 2 to 15 mm, in particular of 3 to 10 mm, and further particularly of 3 to 8 mm. 

 

7. Nonwoven material according to any one or more of the preceding claims, characterized in that the first larger 

nonbonded island-type areas (42) account for 5 to 75%, in particular 5 to 60%, in particular 10 to 50%, in particular 

10 to 45 %, in particular 15 to 45 %, in particular 20 to 40 %, and further particularly 30 to 40 % of the overall area 

of the first upper side. 

 
8. Nonwoven material according to any one or more of the preceding claims, characterized in that the first larger 

non-bonded island-type areas (42) have a circular, oval, triangular or polygonal, in particular hexagonal shape. 

 
9. Nonwoven material according to any one or more of the preceding claims, characterized in that the first larger 

nonbonded island-type areas (42) are spaced apart from each other by at least 1 mm, in particular at least 1.5 mm, 

in particular at least 2 mm, in particular at least 2.5 mm and further particularly at least 3 mm. 

 
10. Nonwoven material according to any one or more of the preceding claims, characterized in that the first larger 

nonbonded island-type areas (42) are spaced apart from each other by maximally 10 mm, in particular maximally 5 

mm. 

 
11. Nonwoven material according to any one or more of the preceding claims, characterized in that the bonded 

areas in total account for 10 to 60%, in particular 15 to 40 %, in particular 15 to 30 %, in particular 15 to 25 %, in 

particular 19 to 22 % of the overall area of the first surface. 

 
12. Nonwoven material according to any one or more of the preceding claims, characterized in that it comprises 
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a spunbonded material (32) or a carded web (36) or a meltblown nonwoven or a water-needled nonwoven material. 

 

13.  Nonwoven material according to any one or more of the preceding claims, characterized in that it comprises 

a nonwoven laminate (30). 

 

14. Nonwoven material according to claim 13, characterized in that the nonwoven laminate (30) comprises a 

spunbonded material (32) and a carded web (36) which are connected to each other, in particular, through thermo 

embossing, in particular through hot calendar embossing. 

 
15.  Nonwoven material according to claim 13 or 14, characterized in that a carded web (36) forms the first upper 

side (40) which forms a landing zone for a hook-forming component of a mechanical closure element. 

 
16.  Nonwoven material according to any one or more of the preceding claims, characterized in that layers of the 

nonwoven laminate (30) are connected to each other through mounting the bonded contours (44) delimiting the first 

larger nonbonded areas (42). 

 
17.  Nonwoven material according to any one or more of the preceding claims, characterized in that one 

nonwoven layer facing away from the first upper side (40) is solidified by a further bonding pattern (34). 

 
18.  Nonwoven material according to any one or more of the preceding claims, characterized in that it has a 

surface weight of 15 to 120 g/m2, in particular of 20 to 90 g/m2, in particular of 30 to 80 g/m2, in particular of 40 to 70 

g/m2, and further particularly of 50 to 65 g/m2. 

 
19.  Nonwoven material according to one or more of the above claims, characterized in that the nonwoven layer 

which forms the first upper side (40) and has the first nonbonded areas (42), the bonded contours (44) and the 

second nonbonded areas (48) has a surface weight of 10 to 60 g/m2, in particular of 10 to 40 g/m2, in particular of 

15 to 35 g/m2 and further particularly of 20 to 35 g/m2. 

 
20.  Nonwoven material according to any one or more of the preceding claims, characterized in that the nonwoven 

layer (36) which forms the first upper side (40) has or consists of fibers of a thickness of 1 to 10 dtex, in particular 2 

to 8 dtex and further particularly 3 to 6 dtex. 

 

21.  Nonwoven material according to any one or more of the preceding claims, characterized in that the nonwoven 

layer (36), which forms the first upper side (40), comprises hydrophilic fibers or consists of hydrophilic fibers. 

 
22.  Nonwoven material according to any one or more of the preceding claims, characterized by a further 

nonwoven layer (32) as a carrier which has a surface weight of 10 to 100 g/m2, in particular 15 to 60 g/m2, and 

further particularly 30 to 40 g/m2. 

 
23.  Nonwoven material according to claim 22, characterized in that the further nonwoven layer (32) has or 

consists of fibers of a thickness of 1 to 6 dtex, in particular of 1 to 4 dtex and further particularly of 2 to 4 dtex.  

 
24.  Nonwoven material according to any one or more of the preceding claims, characterized in that it has a 

stiffness of < 0.80 N, in particular < 0.60 N, in particular < 0.40 N, in particular < 0.30 N, in particular < 0.25 N, in 

particular < 0.20 N, in particular < 0.18 N and further particularly < 0.16 N, however at least 0.05 N. 

 

25.  Hygiene article, in particular diaper, belt diaper, incontinence article or pad, characterized by a mechanical 

closure element which comprises a loop-forming nonwoven material (28) according to any one or more of the 

preceding claims. 

 
26.  Hygiene article according to claim 25, characterized by a belt (10) that extends in the peripheral direction of 

the hip of a user and can be closed on top of itself. 

 
27.  Hygiene article according to claim 26, characterized in that the belt (10) is formed by a, in particular, one-

piece material section (8), which material section (8) comprises or is formed of a nonwoven material (28) according 

to one or more of claims 1 through 24. 

 
28.  Hygiene article according to any one of the claims 25 through 27, characterized in that the belt (10) or the 

nonwoven material (28) extends in the peripheral hip or transverse direction (14) of the hygiene article by 25 to 200 

cm, in particular 40 to 180 cm, in particular 60 to 180 cm, in particular 100 to 180 cm and further 120 to 180 cm. 

 
29.  Hygiene article according to claims 25 through 28, characterized in that the belt (10) or the nonwoven 

material (28) extends in the longitudinal direction (18) of the hygiene article by 3 to 20 cm, in particular 3 to 15 cm, 

in particular 4 to 10 cm and further particularly 4 to 6 cm. 
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30.  Hygiene article according to any one of the preceding claims 25 through 29, characterized in that the loop-

forming nonwoven material (28) cooperates with a hook-forming component of a mechanical closure element for 

closing the hygiene article, such that an adhesive force as a shearing force of at least 5 N/25 mm, in particular at 

least 10 N/25 mm in particular at least 15 N/25mm, in particular at least 20 N/25mm, in particular at least 25 N/25mm, 

in particular at least 30 N/25mm, in particular at least 35 N/25 mm, in particular at least 40 N/25 mm, in particular at 

least 45 N/25 mm, in particular at least 50 N/25 mm, however in particular of at most 80 N/25mm and further 

particularly at most 70 N/25 mm is achieved. 

 
31.  Mechanically acting closure element with a loop-forming component in the form of a nonwoven material (28) 

according to one or more of claims 1 through 24, and with a hook-forming component. 

 
32.  Mechanically acting closure element according to claim 31, characterized by an adhesive force at a shearing 

stress of at least 5 N/25 mm, in particular at least 10 N/25 mm, in particular at least 15 N/25 mm, in particular at 

least 20 N/25 mm, in particular at least 25 N/25 mm, in particular at least 30 N/25 mm, in particular at least 35 N/25 

mm, in particular at least 40 N/25 mm, in particular at least 45 N/25 mm, in particular at least 50 N/25 mm, however, 

in particular at most 80 N/25mm and further particularly at most 70 N/25 mm. 

 
7 pages of drawings follow 
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Attached drawings 
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