
    

CONTACT MODELLING & TEXGEN – NON-LINEAR QUASI-STATIC ANALYSIS & 

TEXTILE GENERATION 

 

Principles  

The modelling of contact and behaviour between parts is a complex and important area of Finite 

Element Analysis (FEA). This tutorial focuses on the modelling of contact in a quasi- static analysis. 

 

The gap element connects the parts that come into contact during the static analysis and the force exerted 

by the gap element is a function of its length or nodal distance. 

The force-displacement function also changes according to the type of analysis. When presented with a 

linear analysis, the stiffness of the gap element depends on the initial distance of the `gap` element, U0 

in Fig.2. 

 

Whereas a `gap` element implemented in a non-linear analysis will change according to its status. The 

`gap` element is regarded as open when its nodal distance is larger than its initial distance (UA-UB, Fig.1) 

and it is closed when this distance is equal to the initial distance, U0. 



    

 

 

For non-linear analysis, there is further considerations when the `gap` element is closed. During opening 

stages, the gap element does not model transverse stiffness but when the `gap` is closed then transverse 

stiffness is also considered. The transverse stiffness represents friction between parts after the `gap` is 

closed, KT in Fig.4. 

 

Fig.4 describes the friction according to the sliding distance (distance covered after ̀ gap` closure). MU1*Fx 

represents the static friction force and MU2*Fx represents the kinetic friction force, being Fx the normal 

force in the `gap` element. 

Practical Case 

 The design department of a sport equipment manufacturer is at the initial stages of designing a tennis 

racket. One of the most important parts of a tennis racket is the string web at the head of the racket. A 

representative analysis of the string web or weave is considered with 3 strings in the horizontal direction 

(weft yarns) and 3 strings in the vertical direction (warp yarns). The yarns are made out of circular nylon 

with density of 1.1E-9 T/mm3, Elastic modulus of 3000 MPa and a Poisson’s ratio of 0.42. The analysis 

aims to account for the contact between the different yarns in the weave by applying a force of 15 N at 

the centre of the weave. The weave is considered constrained at the ends of each yarn. 

Model Generation and analysis implementation 

 This tutorial will make use of TexGen, an open-source software developed by the University of 

Nottingham, UK for modelling geometrical textile structures. This software is free and readily available 

from the link: http://texgen.sourceforge.net/index.php/Main_Page 

http://texgen.sourceforge.net/index.php/Main_Page


    

TexGen is used to generate the weave according to the requirements and then the weave model is 

exported in a format compatible with one of the HyperMesh CAD readers. 

 

The TexGen model is then imported into HyperMesh, fully pre-processed, resolved using the RADIOSS 

Bulk Data solver and then post-processed using HyperView, all applications part of the HyperWorks CAE 

suite: 

 1 - Open HyperMesh Session  

 2 - Import the weave model 

 3 - Create the contact interfaces  

 4 - Implement the boundary conditions 

 

 5 - Run the analysis  

 6 - Post-process the results within HyperView 

 



    

 

Note that in HyperMesh, the process of creating gap elements is reduced to just defining the contact 

interfaces, avoiding the need of generating the `gap` elements individually. 

 

 

 

Further Understanding  

The modelling of contacts with gap elements may vary depending on the event that is being captured, for 

instance friction can be introduced after contact. Using the model provided in this tutorial, many of the 

parameters defining the contact may be changed to further understand their implications. 

 

 

Even better, this tutorial contains a model of a tennis racket should you want to implement contacts on 

a full scale analysis. 


