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Key Technology Lightweight Engineering

Textile lightweight engineering has become one of the main research areas with all its facets at STFI 
iR rIGIRX ]IErW� 8LiW iRGlYHIW XLI IRXirI ZElYI GLEiR� WXErXiRK [iXL XLI HIZIlSpQIRX SJ WIQi�ƤRiWLIH 
textiles, going to formation of new, partly hybrid materials and ending with recycling and reuse.
'ErFSR ƤFrI rIiRJSrGIH plEWXiGW YWIH JSr QER] EppliGEXiSRW liOI XrERWpSrXEXiSR ERH EYXSQSXiZI WIGXSr 
Sr QIGLERiGEl IRKiRIIriRK XEOI E lErKI WLErI SJ XLI rIWIErGL [SrO� 3XLIr rIiRJSrGIQIRX QEXIriElW� 
WYGL EW KlEWW� FEWElX� ErEQiH ERH REXYrEl ƤFrIW ErI ElWS GSRWiHIrIH iR ZEriSYW QEXri\ W]WXIQW� 8SpiGW 
reach from classic thermoset and thermoplastic systems to elastomers and mineral matrices. In addi-
tion to research into novel materials and processes, the parallel development of suitable test methods 
ERH GSQplI\ IZElYEXiSR GriXIriE iW E JSGEl pSiRX SJ XLI [SrO GErriIH SYX [iXL XLI WYppSrX SJ XLI iR�LSYWI 
XIWXiRK ERH GIrXiƤGEXiSR FSH]� 

8LI 'IRXIr JSr 8I\XilI 0iKLX[IiKLX )RKiRIIriRK iRGlYHiRK iXW XIGLRSlSK] liRIW ERH I\iWXiRK ORS[�LS[ iW 
available for one-time customer orders, bilateral research projects and small batch series as well as 
joint research activities within consortia and clusters.

Center for Textile Lightweight Engineering

Christopher Albe, M. Sc. 
Head of Group Center for Textile Lightweight Engineering
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Nonwoven Production Line 

▶ Cutting and tearing machine to convert   
HiJJIrIRX OiRHW SJ XI\XilI [EWXI QEXIriEl 
(consisting of high performance fibres) 
into processable staple fibres

▶ Fibre opening and blending, fibre sizing

▶ Web forming by use of monocharges or   
blends with synthetic and/or natural fibres 
based on the carding process or airlay 
process

▶ Inline mechanical bonding methods: 
needle-punching and/or stitch-bonding

▶ 3RliRI UYEliX] QSRiXSriRK W]WXIQW
  ▪	 Determination of fibre orientation  by 
   YWiRK 237 200
  ▪ Determination of basis weight and 
   XLiGORIWW F] YWiRK 5YEliWGER 517��2

Production of rCF-Slivers

▶ 4rSGIWWEFlI QEXIriElW� GErFSR ƤFrIW� 
KlEWW�� FEWElX� Sr REXYrEl ƤFrIW ERH FlIRHW 
with PP, PA, PES, PEI, PPS, PEEK

▶ 4rSGIWWEFlI JiFrI lIRKXL� �0 ũ �20 QQ
▶ ;SrOiRK [iHXL� �00 ũ ��000 QQ
▶ ;SrOiRK WpIIH� QE\� � Q�QiR
▶ 4SWWiFlI ErIE [IiKLX� �0 ũ ���00 K�Qs

▶ 'SRWiWXiRK SJ WXEplI JiFrIW ��00 	 GErFSR 
fibres or fibre blends)

▶ -RliRI FSRHiRK QIXLSH XS SFXEiR E WXrERH�liOI 
product    

▶ Production of cylindrical tubes resp. flanged 
bobbins

  ▪	 4rSGIWWEFlI JiFrI lIRKXL� 60 ũ �00 QQ
  ▪ ;SrOiRK WpIIH� � ũ �0 Q�QiR
  ▪ Diameter: 8/12/16 mm  (Hotmelt)

▶ Cetex Lab-Spinning-Machine (LSE-C)
  ▪	 Processable material: slivers or roves
  ▪ Spinning process: ringspinning process 
   (Siro/Core)
  ▪ Number of spinning stations: 6

▶ Carding, stretching and tape production by 
using fibre blends (Carbon or natural fibres 
with thermoplastic fibres)

  ▪	 4rSGIWWEFlI JiFrI lIRKXL� 60 ũ �00 QQ
  ▪ 8EpI ErIE [IiKLX� �00 ũ 600 K�Qs
  ▪ 8EpI [iHXL� } ũ �2 >Sll
  ▪ ;SrOiRK WpIIH� � ũ 20 Q�QiR



�

Technical Equipment

Hydraulic Downstroke Press 

Mechanical Processing of 
Laminates

Continuous Moulding System

▶ High precision circular saw  
▶ Band saw
▶ NC-milling machine
▶ Different grinding machines 

CNC-Cutter

▶ 'YX WYrJEGI� ��600 \ ����0 QQ
▶ Cutting heads: draw blade, active or passive 

rSll ORiJI� SWGillEXiRK ORiZIW     

Injection Methods

▶ Vacuum injection system
▶ RTM technology (cold or warm curing)
▶ Vacuum infusion incl. VAP®-method

Heating Cabinet

▶ 9p XS �00 q'

▶ Continuous organic sheet production  
▶ Position and pressure controlled or combined

managment system
▶ 1E\� prIWW GEpEGiX]� 2�000 O2
▶ 8IQpIrEXYrI rERKI Yp XS� ��0q'
▶ ;SrOiRK [iHXL� 6�0 QQ
▶ 6 unwinder

▶ 1E\� prIWW GEpEGiX]� Yp XS 2�000 O2
▶ 4rIWW ErIE� �00 \ 600 QQ  
▶ 1E\� XIQpIrEXYrI�  �20 q'
▶ ,IEXiRK rEXI� Yp XS 20 /�QiR  
▶ 'SSliRK rEXI� 20 /�QiR

Laboratory Press

▶ 4rIWW ErIE� �20 \ �20 QQ
▶ 1E\� XIQpIrEXYrI� �00 q'
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Composites Production

At the composite centre thermoset and ther-
moplastic materials can be produced as part 
of the recycling strategy and for customized 
material developments. The following techno-
logies are available:

▶ Hand lay-up
▶ Resin Transfer Molding (RTM)
▶ Vacuum infusion (incl. VAP®-License)
▶   Press technologies

High Performance Fibres and Compo-
sites - Testing Laboratory

Carbon Fibre Recycling

The following technologies for processing car-
bon fibre waste into isotropic or anisotropic 
nonwoven structures are available:

▶ Fibre preparation by using modified cutting 
and tearing technologies

▶ Web forming technologies
▶ Inline bonding methods
▶   -RliRI UYEliX] QSRiXSriRK W]WXIQW

Oriented Strand-like Structures 
From Recycled Carbon fibres

Based on the research results of the STFI re-
garding the reuse of recycled carbon fibres in 
different nonwoven structures, further investi-
gations were carried out on better fibre orienta-
tion in MD direction:

▶ Development and production of slivers
▶ 7YFWIUYIRX iRliRI GSRWSliHEXiSR XS JSrQ   

secondary rovings
▶ Development and production of doubled   

and stretched staple fibre webs
▶   7YFWIUYIRX XLIrQEl FSRHiRK XS JSrQ XEpI 

structures

▶ Sample preparation
▪ Production of sample plates
▪ Sample cutting 

  (rectangle, dumbbell-shaped)
▪ Application of cap strips 
▪ Precision trimming (final sample)
▪ Application of strain gauge
▪ Roving impregnation

▶ Textile physical properties 
▪ Fibre length
▪ Fibre fineness/density
▪ Fibre tenacity and modulus
▪ Fibre matrix bonding (pull-out test)
▪ Roving fineness/tenacity (dry)

▶ 3pXiGEl XIWXiRK �QiGrSWGSp]

▪ Grinding and polishing
▪ Cross-section image and surface image

▶ Composite testing
▪ (-2 )2 -73 �06�� 

  (tensile behavior of impregnated yarns)
▪ 8IRWil XIWX EGGSrHiRK� (-2 )2 -73 �2�� 7IriI� 

  (-2 )2 2�6�� (-2 )2 -73 ���2� �WLIEr   
  stress)

▪ 8IRHiRK XIWX EGGSrHiRK� (-2 )2 2�62� 
  (-2 )2 -73 ���2�� (-2 )2 2��6

▪ Interlaminar shear strength (ILSS) according: 
  (-2 )2 2�6�� (-2 )2 -73 ����0

▪ Compression test according: ASTMD 6641, 
  (-2 )2 -73 ���26

▪ )RIrK] rIlIEWI rEXI +-G� -73 ��02�
▪ *iFrI ZSlYQI GSRXIRX ZiE 8+A� (-2 �6���
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Current research

Fibre Reinforced Concrete  I Textile Concrete

AiQ SJ ER rIWIErGL [SrO iW XLI HIZIlSpQIRX ERH QERYJEGXY-
riRK SJ XI\XilI WXrYGXYrIW FEWIH SR KlEWW ERH GErFSR ƤFrIW XS 
rIplEGI WXIIl EW rIiRJSrGiRK QEXIriEl iR GSRGrIXI� 1EiR XEWO SJ 
the textile reinforcement structure is to create form and/or 
material connection for load transfer to surrounding concre-
te matrix. In addition to the development of textile structures 
services will also include sample production in concrete labo-
ratory as well as testing of specimen and components.

Digitization I Industry 4.0 I Working Environment

8LI pilSX iRWXEllEXiSR IUYipQIRX JrSQ JiFrI SpIRiRK Yp XS GSR-
tinuous production of organic sheets within the Center for 
8I\XilI 0iKLX[IiKLX )RKiRIIriRK iW liROIH F] YWiRK lEXIWX RIX-
[SrOiRK XIGLRSlSK]�
As research and testing area, these lines help to demonstra-
te self-optimizing manufacturing processes and intelligent 
maintenance. The systems engineering also allows to con-
sider scenarios for human-machine interaction. Main focus 
is thereby on protecting people and machines, in particular 
when processing high-performance fibres.

Fibre Reinforced Plastics (FRP)

*SGYW SJ XLiW rIWIErGL [SrO iW XLI HIZIlSpQIRX SJ RI[ WYWXEi-
nable material and technology combinations for composites.
Range of services of FRP laboratory includes the production 
of composites, preferably in static and continuous moulding 
processes, supplemented by infusion processes (including 
VAP®), injection processes as well as hand lay-up and various 
adhesive technologies. Woven structures, non-crimp fabrics 
and nonwovens serve as textile reinforcement structures.

Current Projects: 
HIOS I VliesComp I VliesComp12 I Nonwoven pipe I InForm-VFK

Current Projects: 
WIRreFa I Bast bark fibre

Current Projects: 
CarboBreak
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