US009409356B2

a2 United States Patent 10) Patent No.: US 9,409,356 B2
Karb et al. 45) Date of Patent: Aug. 9, 2016
(54) METHOD FOR MANUFACTURING FIBRE (56) References Cited
LAYERS
U.S. PATENT DOCUMENTS
(75) Inventors: Ingo Karb, Leonberg (DE); Rainer
Kehrle, Pfullendorf-Hilpensberg (DE); 4,404,156 A * 9/1983 Ogletree ...oooeee B292C6Z‘91/ ég
Volker Witzel, Loechgau (DE) 4432716 A /1984 Kiss
(73) Assignee: COMPOSITENCE GMBH, Leonberg (Continued)
(DE)
FOREIGN PATENT DOCUMENTS
(*) Notice: Subject to any disclaimer, the term of this
patent is extended or adjusted under 35 CN 101304859 B 4/2012
U.S.C. 154(b) by 616 days. N 101657575 B 8/2012
(Continued)
(21) Appl. No.: 13/641,247
OTHER PUBLICATIONS
(22) PCTFiled:  Apr. 15, 2011 Unpublished U.S. Appl. No. 14/115,552.
(86) PCT No.: PCT/EP2011/001931 (Continued)
§371 (),
(2), (4 Date:  Mar. 11, 2013 Primary Examiner — Barbara ] Musser
(74) Attorney, Agent, or Firm — J-Tek Law PLLC; Jeffrey
(87) PCT Pub. No.: 'WO02011/128110 D. Tekanic; Scott T. Wakeman
PCT Pub. Date: Oect. 20,2011
57 ABSTRACT
(65) Prior Publication Data A method of manufacturing a three-dimensional preform for
US 2013/0174969 Al Jul. 11, 2013 a structural component made of a fiber composite material
. L L includes simultaneously laying a plurality of dry fibers on a
(30) Foreign Application Priority Data workpiece carrier having a contour that corresponds to an
intended three-dimensional shape of the perform and then
Apr. 16,2010 (DE) .coovevcneerecrnnee 102010 015 199 fixing the fibers on an edge of the workpiece carrier. These
(51) Int.CL steps are repeated in accordance with a predetermined fiber
B29C 70/38 (2006.01) laying pattern until the three-dimensional perform has been
B29C 70/54 (2006.01) completely formed. In addition, between each repetition, the
B29B 11/16 (2006.01) fibers are cut beyond a segment of the fibers fixed on the edge
(52) US.CL of'the workpiece carrier. After the three-dimensional preform
CPC ..o B29C 70/541 (2013.01); B29B 11/16 has been completely formed, the three-dimensional preform
(2013.01); B29C 70/382 (2013.01); B29C is removed from the workpiece carrier and transferred to a
70/542 (2013.01); Y10T 156/1002 (2015.01) subsequent manufacturing step. An apparatus configured to
(58) Field of Classification Search perform this method is also disclosed.

None
See application file for complete search history.

20 Claims, 19 Drawing Sheets

20




