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haviour was realised with shell elements. 
Furthermore basic knowledge is gained 
about the material behaviour of gradient-
fabric structures. The transition zone be-
tween different weave types should be 
integrated in the simulation model in fur-
ther research. The aim is to characterise 
the material of the transition zone, since 
its characteristics cannot be measured us-
ing standard textile test methods. In order 
to characterise and determine the drapa-
bility of the transition zone between the 
different weaves, there is a high demand 
for research with respect to measuring 
and simulation techniques. If an exten-
sive explanation of the material behav-
iour of fabrics with gradient-drapability 
characterisations is successful, it would 
be a major step in creating a basis for 
engineering constructions with complex 
shaped component geometries in the 
field of textile-reinforced composites. 
As a result, an innovative component-
adjusted textile structure with predictable 
characteristics would be available on the 
market.

Acknowledgments
The authors gratefully acknowledge the 
support of the German Research Foundation 
(Deutsche Forschungsgemeinschaft, DFG) in 
various research projects at the Technische 
Universität Dresden (ITM) in which different 
important approaches were achieved to ena-
ble the draping simulation of textile structures.

References
1.  Cherif C, Diestel O, Gries T. Textile Ver-

stärkungen, Halbzeuge und deren tex-
tiltechnische Fertigung. W. Hufenbach 
(ed.). Textile Verbundbauweisen und 
Fertigungstechnologien für Leichtbaus-
trukturen des Maschinen- und Fahrzeug-
baus. Dresden, 2007, pp. 25-72.

2. Hermann A. Textiles for aircraft structure 
– state of the art of technologie and chal-
lenges. In: 44th Dornbirn Man-made-fi-
bres. Dornbirn, Germany, 2005.

3. Molnar P. et al. Influencing the drapa-
bility by using stitching technology to 
reduce fabric deformation and shear 
during thermoforming. Composites Sci-
ence and Technologie 2007; 67; 15-16: 
3386-3393. 

4. Duhovic M, Mitschang P, Bhattacharyya 
D. Modelling approach for the prediction 
of stitch influence during woven fabric 
draping. Composites Part A 2011; 42, 8: 
968-978. 

5. Cherif C, Diestel O, Krzywinski S. Struc-
ture fixing of textile semi-finished prod-
ucts made of hybrid yarns for preforms 
that withstand stresses. In: 3rd Interna-
tional Trade Fair & Symposium for Tex-

tiles and Composites in Transportation. 
Chemnitz, Germany, 2010.

6. Kaufmann M, Zenkert D, Akermo M. Cost/
weight optimization of composite pre-
preg structures for best draping strategy. 
Composites: Part A 2010; 41: 464-472.

7.  Cherif C. Drapeability Simulation of Re-
inforcement Textiles for Fibre-Polymer 
Composite Applications Using the Finite-
Element Method. Ph.D. thesis, RWTH 
Aachen, Aachen, Germany, 1999.

8. Biswas A. Comprehensive computer 
support for the product development 
of stamp formed fabric reinforced ther-
moplastic parts. Ph.D. thesis, RWTH 
Aachen, Aachen, Germany, 1996.

9. Provot X. Deformation constraints in 
a mass-spring model to descibe rigid 
cloth behavior. W.A. Davis und P. Pru-
sinkiewicz (ed). In: Graphic Interface. 
Canadian-Computer-Communications 
Society, 1995.

10.  Breen DE, House DH, Wozny: MJ. A 
particle-based model for simulating the 
draping behavior of woven cloth. Textile 
Research Journal 1994; 64, 11: 663-
685.

11.  Hedfi H, Ghith A, Salah HBH. Study of 
dynamic drape behaviour of fabric using 
FEM. International Journal of Engineer-
ing Science and Technology 2011; 3, 8: 
6554-6563.

12.  Boisse P, Hamila N, Vidal-Sallé E, Du-
mont F. Simulation of wrinkling during 
textile composite reinforcement forming. 
Influence of tensile, in-plane shear and 
bending stiffnesses. Composites Sci-
ence and Technology 2011; 71: 683-692.

13.  Lomov SV, Truevtzev AV, Cassidy C. A 
predictive model for the fabric-zo-yarn 
bending stiffness ratio of a plain-woven 
set fabric. Textile Research Journal 
2000; 70: 1088-1096.

14. Kyosev Y. Geometrische Model-
lierungssoftware für biaxial verstärkte 
Mehrlagengestricke. In: 32nd Aachen 
Textile Conference. Aachen, Germany, 
2005. 

15. Kouznetsova VG, Geers MGD, Brekel-
mans WAM. Multi-sclae second-order 
computational homogenizationof multi-
phase materials: a nested finite element 
solution strategy. Computer Methods 
in Applied Mechanics and Engineering 
2004; 193: 5525-5550.

16. Ivanov I, Tabiei A. Loosely woven fabric 
model with viscoelastic crimped fibres 
for ballistic impact simulations. Interna-
tional Journal for Numerical Methods in 
Engineering, 2004; 61; 10:1565–1583.

17. Ermanni P. Composites Technologien. 
Script ETH Zürich, Zürich, Switzerland, 
2007.

18.  Orawattanasrikul S. Experimental analy-
sis of shear deformation of biaxial rein-
forced multi-layer fabrics. Ph.D. thesis, 
TU Dresden, Dresden, Germany, 2006.

Received 24.11.2011         Reviewed 20.03.2012

Lodz University  
of Technology

Faculty of Material 
Technologies  

and Textile Design

Department  
of Clothing  
Technology  

and Textronics
The Department  was established in 
2009, combining the departments of: 
Clothing Technology and Automation of 
Textile Processes. 

The Department offers research and 
cooperation within the following fields:
n physical and biophysical 

properties of clothing (modelling 
the microclimate under clothing 
packages)

n creating a basis for engineering 
fashion design (e.g. actions to 
improve design processes)

n unconventional structures of 
clothing with regard to use and 
manufacturing

n analysis of the operating conditions 
of machines for clothing production 
(e.g. optimisation of the gluing 
parameters process working 
conditions of sewing threads)

n creating analysis and design 
processes for the industrial 
production of garments 

n basic problems of general and 
technical metrology

n instrumentation of measurements, 
the construction of unique 
measurement device and system

n measurement and control 
computer systems, including virtual 
instruments of the fourth generation

n textronics as synergetic connecting 
textile technologies with advanced 
electronic systems and computer 
science applied in metrology and 
automatics

n identification of textile and clothing 
objects with the use of  advanced 
microprocessor measurement 
techniques

n modelling of objects and their 
computer simulation, methods of 
experimental research, especially 
experiment design of experiments 
and computer analysis of results

The Department is active in the 
following educational and scientific 
fields: textile engineering, pattern 
design, education of technology and 
information engineering, materials 
engineering, health and safety at work, 
and logistics.

For more information please contact:

Department of Clothing Technology  
and Textronics

Lodz University of Technology
ul. Żeromskiego 116, 90-924 Łódź, Poland

tel.: (48)(42) 631-33-21  
e-mail: maria.kwiatkowska@p.lodz.pl    
website: http://www.clotex.p.lodz.pl/




