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COMPOSITE MATERALS COMPRISING 
HONEYCOMB CORES BASED ON 

THERMOPLASTIC SYNTHETIC FIBER 
NON-WOVENS 

BACKGROUND OF THE INVENTION 

0001 1. Field of the Invention 
0002 The invention concerns honeycomb cores based on 
thermoplastic synthetic fiber non-wovens, a method for 
manufacturing the honeycomb cores, as well as composite 
materials containing Such honeycomb cores. 
0003 2. Background 
0004 Honeycomb core materials resp. elements with a 
predominantly hexagonal honeycomb structure are used in 
many cases and increasingly in many applications. Due to the 
high pressure resistance and high stiffness of such structures, 
they can be used, along with their low weight, for example in 
the lightweight construction industry. Here, the honeycomb 
cores usually form the core material of a sandwich-like com 
pound consisting of two planar materials. 
0005 Sandwich-like honeycomb core-composite materi 
als with a Supporting honeycomb core of paper or cardboard 
can be equipped resp. designed in Such a way that they can 
bear several tons perm. The planar materials, which form the 
covering layers of the sandwich-like compound can be made 
of different materials depending on the application. 
0006 Furthermore, the use ofhoneycomb materials is also 
known for consolidation of grounds. For this purpose, for 
soft, little stable ground, such as a sandy and/or marshy 
underground, honeycomb materials are placed onto the 
underground and the honeycomb cells are filled with earth 
enware or another suitable material. The filled honeycomb 
materials thereby reach a pressure resistance, which comes 
close to the pressure resistance of concrete, so that the load 
carrying capacity of the ground is clearly increased. This 
procedure is applied among others in road construction. Com 
pared with concrete, these materials have the advantage that 
the honeycomb material is water permeable, so that a good 
draining can be obtained. 
0007 Depending on the range of application, the honey 
comb core materials have honeycomb cells of different diam 
eters, so that, for example, filling of a construction material or 
introduction of a filler material is facilitated. For applications, 
for which the honeycomb cells of the honeycomb core mate 
rials are filled with coarser materials, diameters of a few 
centimeters to 50 cm, in Some cases even more, proved 
unpractical. To ensure that the filling does not lead to turning 
down of the upper edge during the filling, the honeycomb 
material must be relatively solid. A comparable requirement 
also results in the already mentioned lightweight construc 
tion, since the honeycomb core material usually forms the 
core material of the sandwich-like compound and both planar 
materials, which form the external sides of the sandwich-like 
compound must be bound to the core. 
0008 For manufacturing the honeycomb core materials, 
relatively thick textile surfaces were used to date and several 
layers of the textile surface were bound together by means of 
a complex sewing process. Subsequently, the sewed com 
pound was pulled to form the honeycomb body to be 
achieved. Instead of the sewing processes, the individual lay 
ers can be glued, as is described in EP-A-0.512.433, or 
welded, as is described in WO 2006/026971. Subsequently, 
the multi-layer compound is pulled apart to form the honey 
comb core material. The opened honeycomb core material 
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must Subsequently be fixed, so that the honeycomb structure, 
usually a predominantly hexagonal structure, is consolidated. 
0009. In addition to the above-described manufacturing 
method, the honeycomb core material can also be manufac 
tured through combination of several trapezoidally deformed 
textile fabrics, respectively, such as is described in WO 
89/10258. 
0010. In addition to the above-described honeycomb cores 
consisting of synthetic textile Surface materials, honeycomb 
cores consisting of cellulose-based materials are also known, 
which already deliver good mechanical values; it is, however, 
disadvantageous that they are not thermally formable and 
tend to degradation in humid environments. 
0011. Other honeycomb cores consisting of extruded 
polyolefin-material (e.g. polypropylene) are likewise already 
known. They exhibit in a humid environment a better failure 
behavior and are, in addition, thermally formable. However, 
the maximum temperature is relatively low both when using 
and also in the thermal forming process, whereby the useful 
ness of these honeycombs is restricted for Some applications. 
In addition, the extruded materials are not porous, whereby 
neither a pressure compensation within the production pro 
cess nor impregnation with resins is possible. In addition, 
extruded honeycomb cores have a higher weight. 
0012. Further materials from which honeycomb cores can 
be formed are metallic alloys, for example based on alu 
minium, which are formable and moisture resistant. How 
ever, the binding of cover layers on the thin edges of the inert, 
nonporous metallic materials is more difficult, and as a result 
of the economical analysis of the high quality alloys, their use 
is not interesting for many applications. 
0013 The materials known in the art to date for manufac 
turing honeycomb cores based on thermoplastic synthetic 
fiber non-wovens do, however, have different deficiencies. 
Among others, a known problem consists in the fact that for 
binding the outer coverlayer to the honeycomb core, pressure 
exchange must be guaranteed with the Surrounding air during 
the grouting process, so that binding of the cover layer can 
take place uniformly and the working speed allows economi 
cal manufacturing. On the other hand, Sufficient mechanical 
stability with the lowest possible weight must be achieved. 
Furthermore, the material forming the honeycomb cores must 
have a good edge stiffness as well as ensure connection of the 
cover layer to a good compound between the cover layer and 
the core material. Furthermore, the core material should have 
a good temperature resistance, thermal formability, flexural 
stiffness and sufficient failure behavior in a humid environ 
ment. In addition, it is advantageous if the honeycomb core 
material allows for filling, in particular Subsequent filling of 
the honeycomb structure in the finished sandwich-like com 
posite material. 

BRIEF SUMMARY OF THE INVENTION 

0014. The preceding object is solved, as well as further 
task that are not explicitly mentioned, by the use of a special 
spunbonded non-woven fabric based on thermoplastic 
organic synthetic fibers. 
0015 The object of the present invention is the use of a 
spunbonded non-woven fabric based on thermoplastic 
organic synthetic fibers for manufacturing honeycomb core 
materials, characterized in that 

0016 a) the spunbonded non-woven fabric used has a 
weight per unit area between 50 and 500 g/m, wherein 
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the preceding information refers to a spunbonded non 
woven fabric without any chemical binders and other 
additives, 

0017 b) the spunbonded non-woven fabric used is 
made offibers, which have atiter in the range of 1.0 to 20 
dtex, preferably 1.5 to 10 dtex, 

0018 c) the spunbonded non-woven fabric used com 
prises no chemical binders, 

0019 d) the spunbonded non-woven fabric used com 
prises at least one thermoplastic binder, the melting 
point of which is at least 10°C., preferably at least 20° 
C., in particular at least 30° C. below the melting point of 
the fiber according to b), is however at least 170° C. so as 
to maintain the temperature resistance, 

0020 e) the spunbonded non-woven fabric used has an 
air permeability in the range of 5-2000 1/m sec, prefer 
ably 100-300 1/m sec (a) 200 Pa measured according to 
EN-ISO 9237. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0021 FIG. 1 illustrates in a simplified basic representation 
a section from a honeycomb core material according to an 
embodiment of the invention. 

DETAILED DESCRIPTION OF THE SPECIFIC 
EMBODIMENTS 

0022. The term “chemical binder” means in the frame 
work of this application low-viscosity reactive systems, 
which harden by chemical reaction. 
0023 The use according to the invention in the manufac 
turing of honeycomb core materials allows on the one hand 
the pressure compensation between the individual honey 
comb cells of the honeycomb core material and fulfills on the 
other hand the requirements towards honeycomb core mate 
rials as mentioned at the beginning, in particular in the manu 
facturing of sandwich-like composite materials. The spun 
bonded non-woven fabric used according to the invention 
allows the manufacturing of honeycomb core materials with 
high edge stiffness, good binding to both cover layers in the 
case of sandwich-like composite materials, a good absorption 
of liquid binder systems, good temperature resistance, good 
thermal formability, high flexural stiffness and a good failure 
behavior in a humid environment. Due to the semi-structural 
property of the spunbonded non-woven fabric used according 
to the invention, different manufacturing processes can be 
used for the formation of the honeycomb structures. 
0024) Spunbonded Non-Woven Fabric 
0025. Within the scope of this description, the term "spun 
bonded non-woven fabric based on thermoplastic organic 
synthetic fibers’ is to be understood in its widest meaning. 
0026. Preferably, the spunbonded non-woven fabric used 
according to the invention only comprises fibers made of 
thermoplastic organic polymers. 
0027 Spunbonded non-wovens are also referred to as so 
called spunbonds, which are manufactured by random depo 
sition of newly melt-spun filaments. They consist of continu 
ous synthetic fibers composed of melt-spinnable, 
thermoplastic, organic polymer materials. Suitable polymer 
materials are, e.g., polyamides such as, e.g., polyhexameth 
ylene diadipamide, polycaprolactam, aromatic or partially 
aromatic polyamides ('aramids’), aliphatic polyamides Such 
as, e.g., nylon, partially aromatic or fully aromatic polyesters, 
polyphenylene sulfide (PPS), polymers with ether and keto 
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groups such as, e.g., polyetherketones (PEK) and polyethere 
therketone (PEEK) or polybenzimidazoles. 
0028 Preferably, the melt-spinnable thermoplastic, 
organic polymer materials have a melting point of at least 
180° C., preferably of at least 200° C. 
0029 Preferably, the spunbonded non-woven fabrics con 
sist of melt-spinnable polyesters. The polyester materials can, 
in principle, be any known type suitable for fiber production. 
Such polyesters consist predominantly of components 
derived from aromatic dicarboxylic acids and from aliphatic 
diols. Commonly used aromatic dicarboxylic acid compo 
nents are the bivalent radicals of benzenedicarboxylic acids, 
especially of the terephthalic acid and the isophthalic acid; 
commonly used diols have 2 to 4 carbon atoms, wherein 
ethylene glycol is particularly suitable. Spunbonded fabrics 
which consist of at least 85 mol% of polyethylene terephtha 
late are particularly advantageous. The remaining 15 mol % 
are then comprised of dicarboxylic acid units and glycol units 
which act as so-called modifiers and allow the person skilled 
in the art to targetedly influence the physical and chemical 
properties of the produced filaments. Examples of such dicar 
boxylic acid units are radicals ofisophthalic acid oraliphatic 
dicarboxylic acid, Such as glutaric acid, adipic acid, sebacic 
acid; examples of modifying diol radicals are those composed 
of longer-chain diols, e.g. propane diol or butane diol, of 
diethylene or triethylene glycolor, if present in Small quan 
tities, of polyglycol with a molecular weight of about 500 to 
2OOO. 

0030 Polyesters containing at least 95 mol% of polyeth 
ylene terephthalate (PET) are particularly preferred, espe 
cially those composed of unmodified PET. 
0031. If the spunbonded non-woven fabrics used accord 
ing to the invention should additionally have a flame-retar 
dant action, it is advantageous if they were spun from poly 
esters modifled in a flame-retardant manner. Such flame 
retardantly modified polyesters are known. They contain 
additives of halogen compounds, particularly bromine com 
pounds or, which is particularly advantageous, they contain 
phosphonic compounds that are condensed into the polyester 
chain. 

0032 Particularly preferably, the spunbonded non-woven 
fabrics contain flame-retardantly modified polyesters con 
taining in the chain modules with the formula (I) 

(I) 

0033 wherein R is alkylene or polymethylene with 2 to 6 
Catoms or phenyl and R' is alkyl with 1 to 6 Catoms, aryl or 
aralkyl, that are condensed into it. Preferably, in the formula 
(I)R means ethylene and R' methyl, ethyl, phenylor o-, m- or 
p-methylphenyl, particularly methyl. Such spunbonded non 
woven fabrics are, for example, described in DE-A-39 40 
713. 

0034. The polyesters contained in the spunbonded non 
woven fabrics preferably have a molecular weight corre 
sponding to an intrinsic viscosity (IV) of 0.6 to 1.4, measured 
in a solution of 1 g polymer in 100 ml dichloroacetic acid at 
250 C. 
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0035. The single titers of the fibers of the spunbonded 
non-woven fabric are between 1.0 and 20 dtex, preferably 1.5 
to 10 dtex. 
0036. The spunbonded non-woven fabric used has a 
weight perunit area between 50 and 500 g/m, preferably 100 
and 300 g/m, wherein the preceding information refers to a 
spun-bonded non-woven fabric without any chemical binders 
and other additives. 
0037. The spunbonded non-woven fabric used according 
to the invention is essential free of chemical binders, i.e. it 
contains between 0 and up to 5% by weight (with reference to 
the textile fabric) of chemical binders resp. substances, which 
are equivalent or comparable chemical binders but, however, 
can originate from Aviagen or the like. Particularly prefer 
ably, spunbonded non-woven fabrics are used, which have no 
addition of chemical binders. Particularly preferably, spun 
bonded non-woven fabrics are used, which are exclusively 
pre-consolidated mechanically and/or by means of thermo 
plastic binders. 
0038. The polymer fibers forming the spunbonded non 
woven fabrics can have a practically round cross-section or 
also other forms such as dumbbell-shaped, kidney-shaped, 
triangular or tri-lobed or multi-lobed cross-sections. 
0039. The spunbonded non-woven fabrics can have a 
single-layer or multi-layer structure. 
0040. The fibers forming the spunbonded non-woven fab 

ric can be modified by customary additives, e.g., by antistatic 
agents such as carbon black. 
0041. The spunbonded non-woven fabric used according 

to the invention has an air permeability in the range of 5-2000 
1/m sec, preferably 100-300 1/m sec (a) 200 Pa measured 
according to EN-ISO 9237. 
0042. The spunbonded non-woven fabric used according 

to the invention preferably has a maximum tractive force (in 
the longitudinal direction) of at least 100 N/5 cm, particularly 
preferably at least 200 N/5 cm, measured according to DIN 
29073, Part 3 (1992). 
0043. The spunbonded non-woven fabric used according 

to the invention preferably has a maximum tractive force (in 
the transverse direction) of at least 50 N/5 cm, particularly 
preferably at least 100 N/5 cm, measured according to DIN 
29073, Part 3 (1992). 
0044 Particularly preferably, a spunbonded non-woven 
fabric is used, which has a combination of the above-men 
tioned parameters of air permeability, maximum tractive 
force (in the longitudinal and/or transverse direction). 
0045. For generating the semi-structural property of the 
spunbonded non-woven fabric used according to the inven 
tion, the latter contains at least one thermoplastic binder, the 
melting point of which is at least 10°C., preferably at least 
20° C. below the melting point of the fiber according to b). 
however at least 170° C. The thermoplastic binder can be 
introduced in the form of a separate binder fiber, powder 
and/or granulate into the spunbonded non-woven fabric. Fur 
thermore, the thermoplastic binder can also be available in the 
form of the low-melting component of a bi-component fiber. 
0046. The quantity of thermoplastic binder is 10-50% by 
weight, preferably 10-30% by weight, each with reference to 
the total weight of the spunbonded non-woven fabric. 
0047 Insofar as the thermoplastic binder is introduced in 
the form of a separate binder fiber, a granulate or in the form 
of the low-melting component of a bi-component fiber, one 
speaks of a fusible binder-consolidated spunbonded non-wo 
ven fabric. 
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0048. The fusible binder-consolidated spunbonded non 
woven fabric therefore comprises carrier and hot melt adhe 
sive fibers and/or bi-component fibers with a carrier and 
binder component. The carrier and hot-melt adhesive fibers 
resp. components can be derived from any thermoplastic, 
filament-forming polymers. Additionally, carrier fibers can 
also be derived from non-fusing filament-forming polymers. 
Such fusible binder-consolidated spun-bonded fabrics are 
fundamentally described, for example, in EP-A 0.446,822 
and EP-A 0,590,629. 
0049. Examples of polymers from which the carrier fibers 
resp. the carrier fiber components can be derived are poly 
acrylonitrile, essentially aliphatic polyamides, such as nylon 
6.6, primarily aromatic polyamides (aramids), such as poly 
(p-phenylene terephthalate) or copolymers containing a con 
tent of aromatic m-diamine units to improve the solubility, or 
poly-(m-phenylene isophthalate), essentially aromatic poly 
esters, such as poly-(p-hydroxybenzoate), or preferably 
essentially aliphatic polyesters, such as polyethylene tereph 
thalate. 

0050. The relative proportion of the two fibertypes may be 
selected within wide limits, whilst making sure that the pro 
portion of the hot melt adhesive fibers does not exceed the 
above mentioned proportion of thermoplastic binder. 
Through bonding the carrier fibers to the hot melt adhesive 
fibers, a semi-structural property that is sufficient for the 
desired application is achieved, whilst on the other hand 
ensuring the necessary airpermeability. The proportion of the 
hot-melt derived from the hot-melt fiber in the spunbonded 
non-woven fabric is usually 10-50% by weight, preferably 
10-30% by weight (based upon the total weight of the non 
woven fabric). 
0051 Hot melt polymers from the group of the polymers 
having a melting point decreased by 10 to 50° C., preferably 
30 to 50° C. compared to the raw material of the non-woven 
fabric are suitable as hot melt adhesive. Examples of such hot 
melt adhesives are polybutylene terephthalate, or polyethyl 
ene terephthalate modified by the condensation of longer 
chain diols and/or isophthalic acid or aliphatic dicarboxylic 
acid. 

0.052 The hot melt adhesives are preferably introduced in 
the form of fibers as staple fibers or endless yarns into the 
spunbonded non-woven fabric or in the form of so-called 
bi-component fibers, wherein the above-mentioned materials 
for the carrier fibers form the mechanical strength and the 
above-mentioned materials for the hot melt adhesive fibers 
form the second component of the bi-component fiber, which 
are used for the consolidation. 

0053. The carrier fibers and hot melt adhesive fibers are 
preferably made up of one class of polymers. This implies that 
all of the fibers used are selected from one class of substances, 
so that these can readily be recycled after usage. If the carrier 
fibers consist of polyester, for example, the hot melt adhesive 
fibers will likewise be of polyester, e.g. PBT, or selected as 
sheath from a mixture of polyesters, e.g. in the form of bi 
component fibers with PET in the core and a polyethylene 
terephthalate copolymer having a low melting point. In addi 
tion, however, bi-component fibers which are made up of 
different polymers are also possible. Examples of these are 
bi-component fibers of polyester and polyamide (core/ 
sheath). 
0054 The monofilament titer of the carrier fibers and the 
hot melt adhesive fibers may be selected within said limits. 
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0055. The manufacturing of the spunbonded non-woven 
fabric used according to the invention takes place by means of 
individual measures and devices known per se. 
0056. The melted polymer is extruded through a plurality 
of spinneret rows behind one another or groups of spinneret 
rows and the spun polymer streams are stretched in a known 
manner, and are laid on a conveyor belt, e.g., by using a 
rotating baffle plate in dispersion texture. 
0057 The optional consolidation is also implemented by 
means of known method, in particular by mechanical meth 
ods, in particular by means of calendering and optionally 
through needling. 
0058. The calendering takes place preferably with a line 
pressure of more than 35 daN/cm, preferably more than 45 
daN/cm and a temperature above the softening temperature of 
the binder system. In this process, the nonwoven fabric can be 
consolidated with an embossing roller, which has geometric 
embossed structures, preferably fine-meshed geometric 
embossed structures (e.g. Screen embossing). The calender 
can likewise have a Smooth structure. 
0059. Instead of calendering, the consolidation of the 
spunbonded non-woven fabric can also be carried out by the 
laminating installation, Subsequent calender rolls or double 
band presses, wherein the interaction of exerting pressure and 
temperature is equivalent to the above-mentioned consolida 
tion step. 
0060. The surface temperature of the calender roll resp. 
the equivalent laminating installation, calender rolls or 
double-band pressing is by at least 10°C., preferably at least 
20° C. higher than the melting temperature of the thermoplas 
tic binder. Thus, the surface temperature of the pressure exert 
ing top surface is preferably between 180 and 260° C., in 
particular between 225 and 250° C. 
0061. Through the interaction of fiber fineness, raw mate 

rial properties, pressure, temperature and, optionally, 
embossing, the air permeability/porosity of the nonwoven 
fabric is determined as well as the edge stiffness. The spun 
bonded non-woven fabrics according to the invention show in 
particular a high edge stiffness and are therefore particularly 
well Suited for manufacturing of honeycomb cores. 
0062 For manufacturing of honeycomb cores, the spun 
bonded non-woven fabric Suggested according to the inven 
tion are bonded by thermal welding or ultrasound-welding in 
accordance with EP 1792014. 
0063 For manufacturing of honeycomb cores, the spun 
bonded non-woven fabric Suggested according to the inven 
tion are fed into a welding device, usually at room tempera 
ture, in the form of webs. Two web sections arranged opposite 
to each other are melted section by section with supply of 
heat, the melts are then combined and cooled down. The 
cooling can be supported by cold air Supply. The web sections 
form in the melted and then cooled down areas a monolithic 
block, which is macroscopically homogeneous. The welded 
web sections are then connected with a further web section in 
the same manner, wherein the “weld seams are arranged in 
the longitudinal direction of the webs offset with respect to 
the already available weld seams. 
0064. The preferred welding method used is based upon 
the principle of external heating and/or the principle of the 
internal heating. 
0065 For a method according to principle of external 
welding, heat is introduced by means of heating elements 
from the outside into the web section until both web sections 
have reached the melting temperature. The heat is conducted 
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through the web section until the Surfaces facing each other 
are sufficiently heated. The heat can in this process only be 
formed by a web section, but it is also possible to heat both 
web sections to be bonded. 
0.066 For a method according to the principle of internal 
heating, a heating element is in contrast placed between the 
web sections to be bonded. The web sections are therefore 
heated merely on the sides, which are to be bonded together 
later. For the method in accordance with the principle of 
internal heating, it is in addition possible, through a targeted 
process management, to control the welding in Such a way 
that only the non-woven fabric layers that are heated and to be 
welded are welded. The remaining areas of the non-woven 
fabric perpendicular to the welded surface thus remain non 
welded and preserve their porosity. 
0067. Furthermore, a combination of both methods is also 
possible. In particular for honeycomb core materials with 
large honeycomb elements and high weight per unit area, it is 
meaningful to heat the web sections from the outside and 
from the inside. The heat then reliably reaches all fibers. 
0068. In addition to purely thermal welding methods, it is 
basically also possible to apply ultrasound methods and/or 
microwave methods as more or less contactless welding 
methods. These methods are likewise known from the litera 
ture; in this case, heating of the point to be welded is carried 
out by means of energy-rich electromagnetic waves. 
0069. The above-mentioned methods are to be understood 
only as examples; the only thing that is decisive for the manu 
facturing of a honeycomb core material according to the 
invention is that a sufficiently stable welded joint is formed. 
Further details with respect to the above-mentioned method 
are given in EP 1792014. 
0070 FIG. 1 shows in a simplified basic representation a 
section from a honeycomb core material (10). The latter has in 
the present exemplary embodiment hexagonal cells (12). 
0071. The honeycomb core material (10) is formed from a 
spunbonded non-woven fabric (14), i.e. (14a), (14b), (14c) 
proposed according to the invention, and has sections (14a) 
that are bound to one another. The sections (14a), (14b), (14c) 
are bound section by section via connecting sections (16) 
with one another, wherein the connecting sections (16) are 
offset from a web section to another web section by an 
amount H. Depending on selection of the size of the offset H. 
the shape of the cell (12) can be adapted to the desired con 
ditions. His the distance from center of composite to center of 
composite. 
0072 Furthermore, FIG. 1 shows a cell division A, which 
quasi designates the height of a cell (12). The cell division A 
is preferably more than 5 mm. 
0073 For manufacturing the honeycomb core material 
according to the invention, the welded compound joined 
together is fanned-apart. Depending on the application of the 
honeycomb core material, it can be cut beforehand in thinner 
fabric webs and Subsequently fanned-apart are. 
0074. Usually, there is a fanning of the joined web sections 
(14a), (14b) to result in the final honeycomb material (10). 
Depending on the application and the client, this may also be 
carried out later, for example on the operating site of the 
honeycomb core material. 
0075. After enough web sections (14) were joined 
together, they are heated. Heating takes place to a temperature 
range that is minimally near the melting temperature of the 
thermoplastic binder, e.g. of the fusible binder fibers (lower 
limit) and at least 10° C. below the melting temperature of the 
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carrier fibers (upper limit). The heating can be done for 
example in a hot air furnace. The temperature of the hot air 
blown into the hot air furnace is minimally near the melting 
temperature of the thermoplastic binder resp. of the fusible 
binder fibers (lower limit) and at least 10° C. below the 
melting temperature of the carrier fibers (upper limit). The hot 
air furnaces used according to the invention are known to 
those skilled in the art. In addition, IR heating systems can 
also be used. 
0076. The heated, previously welded spunbonded non 
woven fabric webs are Subsequently pulled apart mechani 
cally in Such a manner that the honeycomb cells open and the 
desired honeycomb core material forms after cooling down. 
The latter can be brought to suitable dimensions with suitable 
methods; for example, fanned-apart sections can be cut off the 
Strand that forms. 
0077. The method according to the invention for manufac 
turing the honeycomb core material according to the inven 
tion therefore has the following steps: 

0078 (a) providing a thermally mergeable spunbonded 
non-woven fabric (14), 

(0079 (b) welding two web sections (14a) (16) of the 
thermally mergeable spunbonded non-woven fabric 
(14) through connecting a plurality of connecting sec 
tions (16), 

0080 (c) welding of the assembled web sections (14a). 
(14b) with a next web section (14c) according to the 
same method, wherein the new connecting sections (16) 
are arranged offset (H) with respect to the previously 
formed connecting sections (16), 

I0081 (d) repetition of step (c) any number of times, 
I0082 (e) heating of the compound obtained after step 

(d), 
I0083 (f) fanning of the warmed up compound accord 

ing to (e) towards the honeycomb core material (10), 
I0084 (g) cooling down of the fanned-apart honeycomb 

core material (10) for fixing of the formed honeycomb 
COres, 

0085 characterized in that the spunbonded non-woven 
fabric used in step (a) 

I0086 I) has a weight per unit area between 50 and 500 
g/m, wherein the preceding information refers to a 
spunbonded non-woven fabric without any chemical 
binders and other additives, 

I0087 II) the spunbonded non-woven fabric is made of 
fibers, which have a titer in the range of 1.0 to 20 dtex, 
preferably 1.5 to 10 dtex, 

I0088 III) the spunbonded non-woven fabric comprises 
no chemical binders, 

I0089 IV) the spunbonded non-woven fabric comprises 
at least one thermoplastic binder, the melting point of 
which is at least 10° C., preferably at least 20° C., in 
particular at least 30° C. below the melting point of the 
fiber according to II), is however at least 170° C. so as to 
maintain the temperature resistance, 

0090 V) the spunbonded non-woven fabric has an air 
permeability in the range of 5-2000 1/m sec, preferably 
100-300 1/m sec (a) 200 Pa measured according to EN 
ISO 9237, and 

0091 VI) the heating according to step e) to a tempera 
ture corresponding to the melting temperature of the 
thermoplastic binder resp. of the fusible binder fibers 
(lower limit) and at least 10° C. below the melting tem 
perature of the carrier fibers (upper limit). 
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0092 Alternatively, fanning of the previously welded 
spunbonded non-woven fabric can also take place in cold 
conditions, i.e. they are pulled apart mechanically without 
prior heating, so that the honeycomb cells open. For fixing the 
desired honeycomb core material, chemical binders are added 
before or during fanning, which chemical binders Subse 
quently harden through chemical reaction, e.g. self-cross 
linking binders. 
0093. A further method for manufacturing the honeycomb 
core material according to the invention thus has the follow 
ing steps: 

0094 (a) providing a thermally mergeable spunbonded 
non-woven fabric (14), 

(0.095 (b) welding two web sections (14a) (16) of the 
thermally mergeable spunbonded non-woven fabric 
(14) through connecting a plurality of connecting sec 
tions (16), 

0.096 (c) welding of the assembled web sections (14a). 
(14b) with a next web section (14c) according to the 
same method, wherein the new connecting sections (16) 
are arranged offset (H) with respect to the previously 
formed connecting sections (16), 

0097 (d) repetition of step (c) any number of times, 
0.098 (e) fanning of the non-heated compound accord 
ing to (d) towards the honeycomb core material (10), 

0099 (f) applying a chemical binder, preferably a self 
cross-linking chemical binder, which hardens by chemi 
cal reaction, wherein application takes place prior to or 
during fanning according to (e), 

0.100 (g) hardening of the binder applied according to 
(f) for fixing the formed honeycomb core, 

0101 characterized in that the spunbonded non-woven 
fabric used in step (a) 

0102 I) has a weight per unit area between 50 and 500 
g/m, wherein the preceding information refers to a 
spunbonded non-woven fabric without any chemical 
binders and other additives, 

0.103 II) the spunbonded non-woven fabric is made of 
fibers, which have a titer in the range of 1.0 to 20 dtex, 
preferably 1.5 to 10 dtex, 

0.104 III) the spunbonded non-woven fabric comprises 
no chemical binders, 

0105 IV) the spunbonded non-woven fabric comprises 
at least one thermoplastic binder, the melting point of 
which is at least 10° C., preferably at least 20° C., in 
particular at least 30° C. below the melting point of the 
fiber according to II), is however at least 170° C. so as to 
maintain the temperature resistance, 

0106 V) the spunbonded non-woven fabric has an air 
permeability in the range of 5-2000 1/m sec, preferably 
100-300 1/m sec (a) 200 Pa measured according to EN 
ISO 9237. 

0107 Cut-off of the honeycomb core carriers can be car 
ried out prior to or after mounting. The cut-off operation that 
determines the honeycomb height preferably takes place 
prior to pulling apart the spunbonded non-woven fabrics. 
Pulling apart of the spunbonded non-woven fabric or stands 
can be carried out directly after welding of the spunbonded 
non-woven fabric or in a separate process step to a later point 
in time. 
0108. As set forth, the honeycomb structure can, as an 
alternative to thermal fixing of the honeycombs (pulling apart 
with heat and Subsequent cooling), also be realized through 
pulling apart and fixing by means of chemical binders without 
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the influence of temperature. Depending on the chemical 
binder used, the hardening can be accelerated by Supply of 
heat (hot air) or thermal radiation (IR radiation). 
0109 Honeycomb Core 
0110. The honeycomb cores manufactured according to 
the invention have a good edge stiffness. The edge stiffness 
can be determined by means of measurement of the specific 
edge crushing resistance (see measurement methods). The 
honeycomb cores according to the invention reach in this 
process values of >1, preferably >1.1, in particular >1.2. 
0111. Furthermore, the honeycomb cores manufactured 
according to the invention have in the area of spunbonded 
non-woven fabrics, which form the non-welded areas of the 
honeycomb cell an almost unchanged air permeability in the 
range of 5-2000 1/m sec, preferably 100-300 1/m sec (a) 200 
Pa measured according to EN-ISO 9237. 
0112 The honeycomb cores manufactured according to 
the invention have an operating temperature resistance of 
>110° C. and, for a typical volume weight of 20-70 kg/m 
(without additional binder or filling) a pressure resistance of 
>0.8 MPa. The pressure resistance can be determined by 
means of usual measurement methods. 
0113. Due to the presence and the selection of the melting 
point between the thermoplastic binder and the melting point 
of the fibers of the spunbonded non-woven fabric, the honey 
comb core manufactured according to the invention can be 
used in so-called thermal forming processes. Here, the hon 
eycomb core manufactured according to the invention are 
heated over the softening point up to the melting point of the 
thermoplastic binder, e.g. through infrared radiator or contact 
heating, and then transformed in the cold mold. By means of 
the honeycomb core manufactured according to the inven 
tion, complex Sandwich structures are thus possible and a 
decorative top surface, e.g. textile, film etc., can be applied 
with or as a constituent element of the cover layer. 
0114 Honeycomb Core Composite Material 
0115 For manufacturing of sandwich-like composite 
materials, the honeycomb cores according to the invention are 
applied a cover layer on both sides and bonded. 
0116. Manufacturing of the composite material can take 
place continuously right after manufacturing of the honey 
comb cores or in a separate Subsequent step. 
0117. In order to achieve secure bonding of the cover layer 
with the honeycomb cores, the honeycomb cores are provided 
with a binder. Both thermoplastic and/or chemical binders are 
suitable as binders. Further suitable binders in the sense of the 
present invention are also mixtures of monomer and/or oli 
gomer compounds, which react to thermoplastic polymers, 
for example through polymerization or condensation. Due to 
the monomer resp. oligomer character, such mixtures can be 
applied in the form of low-viscosity liquids, whereby allow 
ing effective wetting of the honeycomb cores. Subsequently, 
there is the formation of the thermoplastic polymer based on 
the monomers resp. oligomers. Due to the low-viscosity 
behavior, such binders are also well suited and are also an 
object of the present invention. 
0118. Insofar as chemical binders are impinged, the hon 
eycomb core carrier is led through a binder bath or provided 
with the binder by means of suitable measures. The binders 
are chemical binder, i.e. self-cross-linking binders, which 
completely react through chemically without any additive of 
a catalyst. The cross-linking is preferably induced thermally. 
Aqueous polymer dispersions, polymer dispersions of vinyl 
acetate and ethylene, or similar self-cross-linking, in particu 
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lar thermally self-cross-linking binders are among others 
suitable. Particularly suitable are binders based on acrylates, 
polyesters or epoxy. The chemical binders are preferably used 
in the form of dispersions, emulsions or as resins. A too strong 
decrease of the air permeability can be avoided through 
adequate dilution of the chemical binder. In a further embodi 
ment, the honeycomb core carriers are wetted only in the 
areas with binder, which are in direct contact with both cover 
layers. 
0119 Instead of the chemical binder, the bath, through 
which the honeycomb core carrier is conducted, can also have 
a mixture of monomer and/or oligomer compounds, which 
are converted into thermoplastic polymer by means of poly 
merization resp. polycondensation. 
0.120. The honeycomb core provided with a binder are 
precious intermediate products in the manufacturing of the 
sandwich-like composite materials. Another object of the 
present invention is thus a honeycomb core material, charac 
terized in that the honeycombs are made of a spunbonded 
non-woven fabric consolidated with a thermoplastic binder 
and 

0121 I) the spunbonded non-woven fabric has a weight 
per unit area between 50 and 500 g/m, wherein the 
preceding information refers to a spunbonded non-wo 
ven fabric without any chemical binders and other addi 
tives, 

0.122 II) the spunbonded non-woven fabric is made of 
fibers, which have a titer in the range of 1.0 to 20 dtex, 
preferably 1.5 to 10 dtex, 

0123 III) the spunbonded non-woven fabric comprises 
no chemical binders, 

0.124 IV) the spunbonded non-woven fabric comprises 
at least one thermoplastic binder, the melting point of 
which is at least 10° C., preferably at least 20° C., in 
particular at least 30° C. below the melting point of the 
fiber according to II), is however at least 170° C. so as to 
maintain the temperature resistance, 

0.125 V) the spunbonded non-woven fabric has an air 
permeability in the area of the non-welded areas of the 
honeycomb cell in the range of 5-2000 1/m sec, prefer 
ably 100-300 1/m sec (a) 200 Pa measured according to 
EN-ISO 92.37 and 

0.126 VI). The spunbonded non-woven fabric used is 
provided with at least a further binder in addition to the 
thermoplastic binder. 

I0127. Alternatively, the cover layer can also contain ther 
moplastic binders or have a coating with chemical binders 
resp. thermoplastic binders, which allow bonding with the 
honeycomb core. Suitable thermoplastic binders for this pur 
pose are polymers, the melting temperature of which is not 
above, preferably at least 5°C. below, in particular at least 10° 
C. below the melting temperature of the thermoplastic binder 
of the spunbonded non-woven fabric. Suitable chemical bind 
ers are the already mentioned chemical binders, i.e. self 
cross-linking binders, which harden by means of chemical 
reaction. 
I0128. The cover layers are applied by means of a press and 
optionally under the influence of temperature, depending on 
the binder used, onto the honeycomb core and pressed with 
the latter. In this case, the path length of the press plates is 
adjusted in Such a manner that the edges of the honeycomb 
core material come into contact with both cover layers. Due to 
the high edge stiffness and the temperature resistance of the 
spunbonded non-woven fabric, the exerting pressure and, 
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optionally, heat does not lead to damage of the honeycomb 
core material. Due to the high air permeability of the honey 
comb cores, extraordinarily uniform composite material are 
possible—in particular at high process speeds. 
0129. For thermoplastic systems, a pure polyester resp. 
PET composite material can be produced (recyclable), which 
material can be used at operating temperatures >90°. Excep 
tionally high resistance to shearing forces are achieved 
through good and consistent adhesion, which allows high 
mechanical loads. 
0130. The honeycomb cores according to the invention 
have, after equipment with a binder for a typical volume 
weight of 50-150 kg/m (with reference to a honeycomb cell 
size of 11 mm), a pressure resistance of>5Mpa. In addition, 
Such honeycomb cores can reach operating temperatures 
>200°. The preceding information refers to honeycomb cores 
without cover layers. 
0131 The properties of the honeycomb cores according to 
the invention are advantageous in Sandwich structures with 
duroplastic binder systems, since the porosity allows a simple 
and autonomous impregnation through binder Systems. Due 
to the porosity, only a small quantity of binder is required in 
order to nevertheless obtain a high Saponification. This saves 
material, costs and weight. In addition, in so-called "one 
shot applications, the cover layer consisting e.g. of rein 
forcement materials such as glass fiber, carbon fiber, high 
modulus fibers, e.g. aramid like Kevlar R, Nomex(R) etc., 
organic material, wood, aluminium etc.) can be impregnated 
with the honeycomb core and bonded, which additionally 
optimizes the shear strength/flexural stiffness. 
0132) Thus, sandwich-like composite materials compris 
ing the following are also subject matter of the present inven 
tion: 

0.133 (i) at least one honeycomb core material and 
0.134 (ii) at least two cover layers, which are bonded 
together in a planar manner, being separated by a hon 
eycomb core material, 

0.135 (iii) binding of the honeycomb core material and 
the cover layers has taken place by means of a binder, 

0.136 characterized in that the honeycombs are made of a 
spunbonded non-woven fabric consolidated with a thermo 
plastic binder and 

0.137 I) the spunbonded non-woven fabric has a weight 
per unit area between 50 and 500 g/m, wherein the 
preceding information refers to a spunbonded non-wo 
ven fabric without any chemical binders and other addi 
tives, 

0.138 II) the spunbonded non-woven fabric is made of 
fibers, which have a titer in the range of 1.0 to 20 dtex, 
preferably 1.5 to 10 dtex, 

0.139 III) the spunbonded non-woven fabric comprises 
no chemical binders, 

0140 IV) the spunbonded non-woven fabric comprises 
at least one thermoplastic binder, the melting point of 
which is at least 10° C., preferably at least 20° C., in 
particular at least 30° C. below the melting point of the 
fiber according to II), is however at least 170° C. so as to 
maintain the temperature resistance, 

0141 V) the spunbonded non-woven fabric has an air 
permeability in the area of the non-welded areas of the 
honeycomb cell in the range of 5-2000 1/m sec, prefer 
ably 100-300 1/m sec (a) 200 Pa measured according to 
EN-ISO 9237. 
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0142. The honeycomb core according to the invention can 
stand orthogonal to both top Surfaces or horizontal on both top 
surfaces. Preferably, the honeycomb core is orthogonal to 
both top surfaces. 
0.143 Binding of the honeycomb core and the cover layers 

is carried out by means of a binder. Suitable binders for this 
purpose are both thermoplastic binders and chemical binders. 
Further suitable binders in the sense of the present invention 
are also mixtures of monomer and/or oligomer compounds, 
which react to thermoplastic polymers, for example through 
polymerization or condensation. In a preferred embodiment, 
the binder is a thermoplastic binder from the non-woven 
fabric. 
0144. As already mentioned, the binders can be intro 
duced into the honeycomb core or be available as coating onto 
the top Surfaces or as constituent element of the top Surfaces. 
0145 The sandwich-like composite material according to 
the invention can be used in many ranges of application, Such 
as in this case the use in acoustic ceiling boards and partition 
walls, in lightweight construction panels for the construction 
of caravans, in furniture construction, in the interior of cars 
e.g. as moisture resistant replacement part for paper honey 
combs and likewise for increasing the lightweight construc 
tion potential in the exterior of cars, e.g. in the underbody. 
Also in the construction sector (e.g. scaffolding) the light 
weight construction potential and the increase of the life cycle 
of the material (better ability to repair with respect to swelling 
wood) is mentioned by the material according to the inven 
tion. 
0146 Through appropriate modification of the binder sys 
tem, e.g. by adding flame-retardant additives, the lightweight 
construction potential can also be used in the public transport 
sector (e.g. train, bus, plane). 
0147 Through appropriate further equipment, e.g. filling 
the intermediate space that is formed between the cover layers 
by the honeycomb core with thermal isolation material, e.g. 
foams or other materials with a low thermal conduction, 
further applications are possible. 
0.148 General Measurement Methods: 
0149 Air Permeability: 
0150. The air permeability is determined in accordance 
with DIN EN ISO 9237 (1995-12). 
0151. Weight Per Unit Area: 
0152 The weight per unit area is determined in accor 
dance with DIN EN ISO 29073-1 (1992). 
0153. Measurement of the Fiber Diameter: 
0154 The fiber diameter is determined in accordance with 
DIN EN ISO 1973 (As of 1995). 
0155 Measurement of the Tractive Force: 
0156 The tractive force is measured according to DIN 
29073, Part 3 (1992) 
(O157 Measurement of the Edge Stiffness: 
0158. The edge stiffness is determined based on the deter 
mination of the edge crushing resistance of paper for corru 
gated paperboard applications (see Corrugated Crush test 
CCT: Tappi T-824, Scan P42). To do so, a special test setup 
was selected. The spunbonded non-woven fabric to be mea 
sured is cut in strips of 100x200 mm (wxl) and clamped in a 
holder with wave-shaped top surface in Such a manner that the 
material is available in defined waves (radius 10 mm=10 mm 
deep, 10 mm wide). In this process, 85 mm of the 100 mm 
width material is clamped, while 15 mm of the non-woven 
fabric are arc-shaped and free in waves. The measurement is 
performed by means of a stamp, which generates with a 
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defined speed (50 mm/min) a surface pressure onto the free 
upper edge of the non-woven material available in waves. The 
appropriate value corresponds to the edge pressure resp. the 
edge stiffness. The specific edge stiffness can be computed 
from the edge pressure N and the weight per unit area g/m 
of the sample. 

1. Use of a spunbonded non-woven fabric based on ther 
moplastic organic synthetic fibers for manufacturing honey 
comb core materials, wherein 

a) the spunbonded non-woven fabric used has a weight per 
unit area between 50 and 500 g/m, preferably between 
100 and 300 g/m, wherein the preceding information 
refers to a spunbonded non-woven fabric without any 
chemical binders and other additives, 

b) the spunbonded non-woven fabric used is made offibers, 
which have a titer in the range of 1.0 to 20 dtex, prefer 
ably 1.5 to 10 dtex, 

c) the spunbonded non-woven fabric used comprises no 
chemical binders, 

d) the spunbonded non-woven fabric used comprises at 
least one thermoplastic binder, the melting point of 
which is at least 10° C., preferably at least 20° C., in 
particular at least 30° C. below the melting point of the 
fiber according to b), is however at least 170° C. so as to 
maintain the temperature resistance, 

e) the spunbonded non-woven fabric used has an air per 
meability in the range of 5-2000 1/m sec, preferably 
100-300 1/m sec (a) 200 Pa measured according to EN 
ISO 9237. 

2. The use according to claim 1, wherein the spunbonded 
non-woven fabric used has only fibers made of melt-spin 
nable, thermoplastic organic polymers, preferably with a 
melting point of at least 200°C. 

3. The use according to claim 1, wherein the spunbonded 
non-woven fabric used consists of fibers of polyamide, poly 
caprolactam, aromatic or partially aromatic polyamides, ali 
phatic polyamides, partially aromatic or fully aromatic poly 
esters, polyphenylene sulfide (PPS), polymers with ether and 
keto groups. 

4. The use according to claim 1, wherein the spunbonded 
non-woven fabric used is made of polyester, preferably of 
flame-retardantly modified polyester. 

5. The use according to claim 1, wherein the spunbonded 
non-woven fabric used has a maximum tractive force (in the 
longitudinal direction) of at least 100 N/5 cm, particularly 
preferably at least 200 N/5 cm, measured according to DIN 
29073, Part3. 

6. The use according to claim 1, wherein the spunbonded 
non-woven fabric used has a maximum tractive force (in the 
transverse direction) of at least 50 N/5 cm, particularly pref 
erably at least 100 N/5 cm, measured according to DIN 
29073, Part3. 

7. The use according to claim 1, wherein the quantity of 
thermoplastic binder is 10-50% by weight, preferably 
10-30% by weight, each with reference to the total weight of 
the spunbonded non-woven fabric. 

8. The use according to claim 1, wherein the thermoplastic 
binder is introduced in the form of a separate binder fiber, a 
granulate or in the form of the low-melting component of a 
bi-component fiber. 

9. The use according to claim 1, wherein the thermoplastic 
binder is selected from the group of polyesters and has a 
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melting temperature that is decreased with respect to the 
nonwoven fabric raw material by 10 to 50° C., preferably 30 
to 50° C. 

10. Honeycomb core material, wherein it was made from a 
spunbonded non-woven fabric, wherein 

a) the spunbonded non-woven fabric used has a weight per 
unit area between 50 and 500 g/m, preferably between 
100 and 300 g/m, wherein the preceding information 
refers to a spunbonded non-woven fabric without any 
chemical binders and other additives, 

b) the spunbonded non-woven fabric used is made offibers, 
which have a titer in the range of 1.0 to 20 dtex, prefer 
ably 1.5 to 10 dtex, 

c) the spunbonded non-woven fabric used comprises no 
chemical binders, 

d) the spunbonded non-woven fabric used comprises at 
least one thermoplastic binder, the melting point of 
which is at least 10° C., preferably at least 20° C., in 
particular at least 30° C. below the melting point of the 
fiber according to b), is however at least 170° C. so as to 
maintain the temperature resistance, 

e) the spunbonded non-woven fabric used has an air per 
meability in the area of the non-welded areas of the 
honeycomb cell in the range of 5-2000 1/m sec, prefer 
ably 100-300 1/m sec (a) 200 Pa measured according to 
EN-ISO 9237. 

11. The honeycomb core material according to claim 10, 
wherein it has an edge stiffness of >1. 

12. The honeycomb core material according to claim 10, 
wherein it has a pressure resistance of>0.8 MPa for a volume 
weight of 20-70 kg/m. 

13. The honeycomb core material according to claim 10, 
wherein the spunbonded non-woven fabric used, which com 
prises no chemical binders, is provided with at least a further 
binder in addition to the thermoplastic binder. 

14. A method for manufacturing the honeycomb core mate 
rial according to claim 10, comprising the following steps: 

(a) providing a thermally mergeable spunbonded non-wo 
ven fabric (14), 

(b) welding two web sections (14a) (16) of the thermally 
mergeable spunbonded non-woven fabric (14) through 
connecting a plurality of connecting sections (16), 

(c) welding of the assembled web sections (14a), (14b) 
with a next web section (14c) according to the same 
method, wherein the new connecting sections (16) are 
arranged offset (H) with respect to the previously 
formed connecting sections (16), 

(d) repetition of step (c) any number of times, 
(e) heating of the compound obtained after step (d), 
(f) fanning of the warmed up compound according to (e) 

towards the honeycomb core material (10), 
(g) cooling down of the fanned-apart honeycomb core 

material (10) for fixing of the formed honeycomb cores, 
wherein the spunbonded non-woven fabric used in step (a) 
I) has a weight per unit area between 50 and 500 g/m, 

wherein the preceding information refers to a spun 
bonded non-woven fabric without any chemical binders 
and other additives, 

II) the spunbonded non-woven fabric is made of fibers, 
which have a titer in the range of 1.0 to 20 dtex, prefer 
ably 1.5 to 10 dtex, 

III) the spunbonded non-woven fabric comprises no 
chemical binders, 
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IV) the spunbonded non-woven fabric comprises at least 
one thermoplastic binder, the melting point of which is at 
least 10° C., preferably at least 20° C., in particular at 
least 30°C. below the melting point of the fiber accord 
ing to II), is however at least 170° C. so as to maintain the 
temperature resistance, 

V) the spunbonded non-woven fabric has an air permeabil 
ity in the range of 5-2000 1/m sec, preferably 100-300 
1/msec (a) 200 Pa measured according to EN-ISO 9237, 
and 

VI) the heating according to step e) to a temperature cor 
responding to the melting temperature of the thermo 
plastic binder resp. of the fusible binder fibers (lower 
limit) and at least 10° C. below the melting temperature 
of the carrier fibers (upper limit). 

15. A method for manufacturing the honeycomb core mate 
rial according to claim 10, comprising the following steps: 

(a) providing a thermally mergeable spunbonded non-wo 
ven fabric (14), 

(b) welding two web sections (14a) (16) of the thermally 
mergeable spunbonded non-woven fabric (14) through 
connecting a plurality of connecting sections (16), 

(c) welding of the assembled web sections (14a), (14b) 
with a next web section (14c) according to the same 
method, wherein the new connecting sections (16) are 
arranged offset (H) with respect to the previously 
formed connecting sections (16), 

(d) repetition of step (c) any number of times, 
(e) fanning of the non-heated compound according to (d) 

towards the honeycomb core material (10), 
(f) applying a chemical binder, preferably a self-cross 

linking chemical binder, which hardens by chemical 
reaction, wherein application takes place prior to or dur 
ing fanning according to (e), 

(g) hardening of the binder applied according to (f) for 
fixing the formed honeycomb core, 

wherein the spunbonded non-woven fabric used in step (a) 
I) has a weight per unit area between 50 and 500 g/m, 

wherein the preceding information refers to a spun 
bonded non-woven fabric without any chemical binders 
and other additives, 

II) the spunbonded non-woven fabric is made of fibers, 
which have a titer in the range of 1.0 to 20 dtex, prefer 
ably 1.5 to 10 dtex, 

III) the spunbonded non-woven fabric comprises no 
chemical binders, 
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IV) the spunbonded non-woven fabric comprises at least 
one thermoplastic binder, the melting point of which is at 
least 10° C., preferably at least 20°C., in particular at 
least 30°C. below the melting point of the fiber accord 
ing to II), is however at least 170° C. so as to maintain the 
temperature resistance, 

V) the spunbonded non-woven fabric has an air permeabil 
ity in the range of 5-2000 1/m sec, preferably 100-300 
1/msec (a) 200 Pa measured according to EN-ISO 9237. 

16. The use of the honeycomb core material according to 
claim 10 for manufacturing sandwich-like composite mate 
rials. 

17. A composite material comprising: 
(i) at least one honeycomb core material and 
(ii) at least two cover layers, which are bonded together in 

a planar manner, being separated by a honeycomb core 
material, 

(iii) binding of the honeycomb core material and the cover 
layers has taken place by means of a binder, 

wherein the honeycombs are made of a spunbonded non 
woven fabric consolidated with a thermoplastic binder 
and 

I) the spunbonded non-woven fabric has a weight per unit 
area between 50 and 500 g/m, wherein the preceding 
information refers to a spunbonded non-woven fabric 
without any chemical binders and other additives, 

II) the spunbonded non-woven fabric is made of fibers, 
which have a titer in the range of 1.0 to 20 dtex, prefer 
ably 1.5 to 10 dtex, 

III) the spunbonded non-woven fabric comprises no 
chemical binders, 

IV) the spunbonded non-woven fabric comprises at least 
one thermoplastic binder, the melting point of which is at 
least 10° C., preferably at least 20°C., in particular at 
least 30°C. below the melting point of the fiber accord 
ing to II), is however at least 170° C. so as to maintain the 
temperature resistance, 

V) the spunbonded non-woven fabric has an air permeabil 
ity in the area of the non-welded areas of the honeycomb 
cell in the range of 5-2000 1/m sec, preferably 100-300 
1/msec (a) 200 Pa measured according to EN-ISO 9237. 

18. Use of mixtures of monomer and/or oligomer com 
pounds, which are converted by means of polymerization or 
polycondensation into thermoplastic polymers for the con 
Solidation of honeycomb cores. 

k k k k k 


