
  


	Log InEmail addressPassword Log in
or
 Log in with Shibboleth

New user? Click here to register.Have you forgotten your password?




	 English 
	 Deutsch 




[image: Repository logo]	Faculties & Collections


All of  Repository
	Statistics

	FAQ






	 English 
	 Deutsch 


	Log InEmail addressPassword Log in
or
 Log in with Shibboleth

New user? Click here to register.Have you forgotten your password?






	Home

	Sammlungen / Collections

	Universität Erlangen-Nürnberg

	Allianzlizenzen: Alle Beiträge sind mit Zustimmung der Rechteinhaber aufgrund einer DFG-geförderten Allianzlizenz frei zugänglich.

	Homogenization in periodically heterogeneous elastic bodies with multiple micro-contact




 


Homogenization in periodically heterogeneous elastic bodies with multiple micro-contact

























Files
7724_Fillep_homogenization.pdf (7.86 MB)



Language
en
Show more





Document Type
Article
Show more






Issue Date
2016-10-10
Show more






Issue Year
2014
Show more





Authors
Fillep, Sebastian
Orlik, Julia
Bare, Zoufine
Steinmann, Paul



Editor







Abstract
The aim of this contribution is to compute the effective in-plane tension and shear behaviour of textile-like elastic materials, that is, plates or shells with a periodic micro-structure composed of long woven or knitted fibres. The knitting or weaving results in multiple periodic contact between fibres. Mathematically the problem can be formulated as an in-plane elasticity problem defined in a heterogeneous domain with ε-periodic micro-structure, including multiple micro-contact between the structural components, which is described by the Signorini and Tresca-friction contact conditions. The asymptotic analysis and homogenized limit for such problems was recently obtained by Damlamian et al. via periodic unfolding strategy. These results are briefly recalled in the paper. The obtained two-scale algorithm is implemented for some specific textile materials, which are macroscopic shells with a 3-D microstructure including contact. For each macroscopic deformation state, a contact problem in the periodicity cell or representative volume element is solved and the corresponding non-linear macroscopic stress–strain relation is obtained. The results are illustrated by the simulation of woven and knitted textiles.
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