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Abstract (en)
The method for producing a multi-axial wire structure in the form of an endless web, which is present in a transport device and moves itself with
the transport device in its longitudinal direction, comprises broadening the fibers in an expanding process before displacing to unidirectional fiber
layers, where each fiber is deformed to a strip, whose weight per unit area is highly 300 g/m 2>, and consecutively placing the unidirectional fiber
layers with their fibers in the form of individual segments (5) in alternating longitudinal direction by using a laying device. The method for producing
a multi-axial wire structure in the form of an endless web, which is present in a transport device and moves itself with the transport device in its
longitudinal direction, comprises broadening the fibers in an expanding process before displacing to unidirectional fiber layers, where each fiber is
deformed to a strip, whose weight per unit area is highly 300 g/m 2>, consecutively placing the unidirectional fiber layers with their fibers in the form
of individual segments (5), which lie next to each other and consist of strips (3a, 3b), in alternating longitudinal direction by using a laying device,
and temporarily fixing the unidirectional fiber layers at the transport device, where the longitudinal direction of the strips and the segments runs at
an angle to the longitudinal direction of the resulting web-like wire structure. The raw material of the unidirectional fiber layers are made of fibers
consisting of filaments, where the fibers are provided with a size. A transverse coherence is given to the individual strips in a manner before joining
to the segments. The strips that closely lie next to each other remain within the segment in an unbondable manner. The segments pass through the
entire placing process in an unbondable condition of the strip in the segment. Coherence takes place between the strips and between the segments
of the different unidirectional fiber layers by temporarily fixing at the transport device. During placing process, a gripper (6) of the laying device
pulls the strips over the transport device transverse to the formation of the segments. An equalization of different mechanical longitudinal stresses
between the individual strips takes place in co-operation between the traction force of the gripper and the restoring force of the strips. The adhesion
effect of the size between the filaments of the fibers and/or strips is reduced by targeted effect on the fibers and/or strips. The already broadened
fibers are provided as finished intermediate product on disk coils, are removed by a wrap creel and are led to the gripper. A defined slippage of the
strips is provided in the gripper and the ends of the segments turned away to the gripper are fixed into a clamping device (8) during the equalization
of the different mechanical longitudinal stresses of all strips. The already expanded fibers of the finished intermediate product are provided on a
common coil body of the disk coils, on which two already expanded fibers are winded next to each other. The broadening of the fibers takes place in
a multi-axial machine for the production of the multi-axial wire structure. The fibers removed by the wrap creel pass through a stationarily arranged
spreading unit and are led into the gripper in the form of broadened strips. All strips are fixed into the gripper during the equalization of the different
mechanical longitudinal stresses and the restoring force of the strip is introduced by the coils of the wrap creel and to the spreading unit. The wrap
creel is controllably moved together with the spreading unit as a common structural unit in a way, where the distance (L) is targetedly changed
between the common structural unit and the laying device. The movement of the structural unit takes place at the strips in accordance with the
requirement of the laying device varying in the unit of time, so that the fibers pass through the spreading unit with constant speed. The ends of the
segments are fixed into the gripper for the equalization of the different mechanical longitudinal stresses of the individual strips. The segments are
placed next to each other in a gas-free manner or are placed with an overlap or with a distance to each other. The targeted effects are mechanically,
thermally or chemically carried out before, during or after the spreading. A cohesion medium is introduced before placing the segments on the fiber
layers, is thermally activated after placing the segments and binds the fiber layers with one another. The adjacent strips are placed in a gas-free
manner, placed with the overlap or placed spatially apart from each other. The transport device is a movable carrier, which is textile layer of the wire
structure. After placing all the unidirectional fiber layers, the multi-axial wire structure is supplied to a connecting station, in which all fiber layers are
sutured with one another, knitted or calendared. The transport device consists of conveyor chains, which shortly and slightly diverge transverse to
its transport direction before fixing the layers. Each of the fibers is separately spreaded. The fibers are guided in different levels during spreading, so
that all fibers freely lie in a lateral manner. The fibers of the unidirectional fiber layers consist of discontinuous filaments. The material of the fibers is
carbon, ceramic, glass and/or aramide or consists of pre-products or intermediate products. The number of filaments is 12K. Independent claims are
included for: (1) an unidirectional fiber layer; (2) a method for producing an unidirectional fiber layer; (3) a coil body; (4) a multi-axial wire structure;
and (5) composite part.

Abstract (de)
Es wird ein bekanntes Verfahren aus der Fasertechnologie weitergebildet, bei dem aus einer großen Zahl von Filamenten bestehende
Fasern zu Bändern (3a,3b) verbreitert, nebeneinander gelegt und in Form von abgelängten Segmenten (5) von einem Greifer (6) Ober eine
Transporteinrichtung geführt und mittels einer Leger-Klemmeinrichtung (16) auf dieser befestigt werden. Die Bewegungsrichtung des Greifers (6)
ist mit (7) und die erforderliche Trenneinrichtung mit (9) bezeichnet. Das Neue besteht darin, dass die Bänder (3a,3b) des Segments (5) seitlich
im Wesentlichen unverbunden zu dem Segment (5) zusammengefasst und abgelegt werden. Hierbei ist eine Verfahrensweise vorgesehen, bei der
Maßnahmen zum Erteilen einer Querkohäsion vermieden werden, die sich seitlich über mehrere Bänder (3a,3b) hinweg erstreckt.

IPC 8 full level
D04H 3/02 (2006.01); B29B 15/14 (2006.01); B65H 57/16 (2006.01); B65H 59/32 (2006.01); D04H 3/004 (2012.01); D04H 3/009 (2012.01);
D04H 3/04 (2012.01); D04H 3/10 (2012.01); D04H 3/11 (2012.01); D04H 3/12 (2006.01)

CPC (source: EP)
D02J 1/18 (2013.01); D04H 3/004 (2013.01); D04H 3/009 (2013.01); D04H 3/02 (2013.01); D04H 3/04 (2013.01); D04H 3/10 (2013.01);
D04H 3/11 (2013.01); D04H 3/12 (2013.01)

Citation (applicant)
• EP 0972102 B1 20031112 - DECONSTRUCTION DE MOTEURS D AV [FR], et al
• FR 2180606 A1 19731130 - RHONE POULENC TEXTILE [FR]
• DE 102005008705 B3 20060921 - MAYER MALIMO TEXTILMASCHF [DE]
• EP 07011718 A 20070614

https://worldwide.espacenet.com/patent/search?q=pn%3DEP2138615A1?&section=Biblio&called_by=GPI
https://register.epo.org/application?number=EP08158757&lng=en&tab=main
http://www.wipo.int/ipcpub/?level=a&lang=en&symbol=D04H0003020000&priorityorder=yes&refresh=page&version=20060101
http://www.wipo.int/ipcpub/?level=a&lang=en&symbol=B29B0015140000&priorityorder=yes&refresh=page&version=20060101
http://www.wipo.int/ipcpub/?level=a&lang=en&symbol=B65H0057160000&priorityorder=yes&refresh=page&version=20060101
http://www.wipo.int/ipcpub/?level=a&lang=en&symbol=B65H0059320000&priorityorder=yes&refresh=page&version=20060101
http://www.wipo.int/ipcpub/?level=a&lang=en&symbol=D04H0003004000&priorityorder=yes&refresh=page&version=20120101
http://www.wipo.int/ipcpub/?level=a&lang=en&symbol=D04H0003009000&priorityorder=yes&refresh=page&version=20120101
http://www.wipo.int/ipcpub/?level=a&lang=en&symbol=D04H0003040000&priorityorder=yes&refresh=page&version=20120101
http://www.wipo.int/ipcpub/?level=a&lang=en&symbol=D04H0003100000&priorityorder=yes&refresh=page&version=20120101
http://www.wipo.int/ipcpub/?level=a&lang=en&symbol=D04H0003110000&priorityorder=yes&refresh=page&version=20120101
http://www.wipo.int/ipcpub/?level=a&lang=en&symbol=D04H0003120000&priorityorder=yes&refresh=page&version=20060101
http://worldwide.espacenet.com/classification?locale=en_EP#!/CPC=D02J1/18
http://worldwide.espacenet.com/classification?locale=en_EP#!/CPC=D04H3/004
http://worldwide.espacenet.com/classification?locale=en_EP#!/CPC=D04H3/009
http://worldwide.espacenet.com/classification?locale=en_EP#!/CPC=D04H3/02
http://worldwide.espacenet.com/classification?locale=en_EP#!/CPC=D04H3/04
http://worldwide.espacenet.com/classification?locale=en_EP#!/CPC=D04H3/10
http://worldwide.espacenet.com/classification?locale=en_EP#!/CPC=D04H3/11
http://worldwide.espacenet.com/classification?locale=en_EP#!/CPC=D04H3/12


• DE 10214140 A1 20031016 - LIBA MASCHF [DE]

Citation (search report)
[X] EP 1325805 A1 20030709 - DIEFFENBACHER GMBH MASCHF [DE]

Cited by
DE102014222667A1; WO2016150567A1; CN105752375A; CN105691722A; DE102013221174A1; DE102013221174B4; DE102013216835A1;
DE102013216835B4; US10589474B2; WO2020030513A1; DE102011109698A1; EP3746292A4; EP3072657A1; DE102010044721A1;
WO2012031723A1; WO2019173016A2; US11220025B2

Designated contracting state (EPC)
AT BE BG CH CY CZ DE DK EE ES FI FR GB GR HR HU IE IS IT LI LT LU LV MC MT NL NO PL PT RO SE SI SK TR

Designated extension state (EPC)
AL BA MK RS

DOCDB simple family (publication)
EP 2138615 A1 20091230; EP 2138615 B1 20130424; CN 102066638 A 20110518; CN 102066638 B 20131225;
DE 112009001101 A5 20110407; WO 2009156385 A2 20091230; WO 2009156385 A3 20100506

DOCDB simple family (application)
EP 08158757 A 20080623; CN 200980124012 A 20090623; DE 112009001101 T 20090623; EP 2009057787 W 20090623


