Contact Modelling in Femap with NX Nastran

EnDuraSim has decades of hands on experience in FEA, particularly using Femap and NX Nastran.
We providegeneral training in FEA or specific trainiog Femap and NX Nastran

We provideguality FEA consultingypically fixed price contract for defined scope of work.

We provide yearly unlimited (within reasot®chnical support foFemap with NX Nastran

We provideFemap ARprogramming products and services to enhance analyst productivity.

Contact udor further information.

Contactanalysiscan be divided into three styles:
9 linear contact;
1 noninear gap / sliddine contact;
1 general 3D contact.

This document briefly descrilksdinear and general 3D contact.
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dissimilar plate or solid mesh. The most accurate results are produced if the mesh matches;
however there are many situations where matching the mesh is eithemagessary, difficult or
impossible within the confines of practical computing resources.
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interfaces much easierThis includes interfaces which use (for exde) bolts, rivets or tie rods.
Preload within the fastener is also readily modelled if desiréibte that a small motion interface

is one where the contact calculation determines whether the adjacent areas across the contact
interfaces are separated oclosed (stuck or sliding, if friction is included) under the applied
loading conditions.On the other hand, general 3D contact is where the contact interfaces move
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NonLinear. However, the process of setting up the contact is almost identical.
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LINE LJS NJin #h® Zlasdic logical Nastran structure that engenders efficieamy easeof-
modification: connectors reference regions and contact properties.

A region defines one/more geometric surfaces (or collection of elements) which may potentially
come in contact with other region(s).
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http://www.endurasim.com.au/training-services/
http://www.endurasim.com.au/consulting/
http://www.endurasim.com.au/support-services/
http://www.endurasim.com.au/useful-free-femap-api-programs/
http://www.endurasim.com.au/contact/
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A Qonnector linksa pair of Regions whth can potentially interact. For example, creating the
contact connector between the roller and ramp above is done using the simple method below.

Define Contact Connector - Select Connection Regions 5[
{0} I'I Title IFI oller to Rampl F'[Dpert_l.ll'l..[ﬁcmtact Property j gl
Color |14 Palette... | Layer I'I

Master |3.Roller =l Edit Master...

Slave |1.Ramp =l EditSlve. |[[ Ok | Cancel |

Define Region... |

A connection property describes physical characteristics of the contact interface, such as friction
coefficient. The user can choose whether or not to account for plate thickness in establishing
contact (for connections involving plate elements), and, among other controls, whether
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3D contact. Other parameters of a contact property control the mathematical behaviour of the
interface in open and closed condition and, fomamy contact problems, can remain as their
default values. For more precise linear contact, it mée necessary to tighten the convergence
values and increase the Max Status Iterations to ensure the convergence tolerances are satisfied.

The easiest way to model contact in a solid assembly is to use Connect |Autométichis
method, all the solids tich will potentially interact are chosen, then simply choose whether the
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connectors and contact properties.
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Otherwise, the user can easily create contactenactions manually:

1. CreateReggionsusing geometry surfaces or elements to defthe potential contacting areas.

2. Create @onnection Property to represent the behaviour of the interface (eg. glued onteat,

and friction if needed). Press the Defaults button on the Connection Property d@alegsure

the requiredminimumparameters are setregardless whether a Contact or Glue property.

3. Create(onnedors. Each connector is simply two contact regions and a contact property.
Unless the friction coefficient is different for different interfaces, a model with multiple
connectors may need only one connection property.

Tips for getting the best results édm contact modelling:

1 Best analysis results are achieved if the mesh sizing across a contact interface is similar. If
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This is because contact relationships are eksaled from theSlave(Source)}o the Master
(Target)c so a higher resolution of contact definition is created if the finer mesh area is
defined as theSourceregion.

1 When creating contact regions which relate to plate elements, you need to know which
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latter is donevia View | Options menu (F6xs shown below When a plateregion is
defined, you can choose either the positive or negative side of any plate surfaces in the
contact region to be used as the contact side (in Advanced-INwear, double sided
contact is possible). BUT, a plate region MUST be all positive egative, not a mixture.
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