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} Day 2 Outline

* Boundary condition grouping in Cubit
e EXxporting mesh

 Translating to Ansys format

e Reading into Ansys

 Setting up for analysis

e But first. a taste of quad/hex meshing algorithms
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Tetrahedral Mesh Generation
Delaunay Triangulation

e Point distribution, P

 Triangulate points using
“Delaunay criterion”, D(P)

— Delaunay criterion: circumcircle (2D) or circumsphere
(3D) cannot contain any other point in P
— Triangulation methods:

» Point/triangle insertion: insert new point, remove elements
whose circumcircles contain point, retriangulate regi on

 Arbitrary starting point, refine until Delaunay crit erion met

— Transformations (e.g. diagonal flip) to improve mes h
guality or achieve Delaunay:
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Hex Meshing
Begins With Quad Meshing

 Structured algorithms
— Mapping [CO082]

— Submapping [WHI96]

* Primitives [L195]

« Advancing-front algorithms
— Paving [BLA91, CAS96]
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Hex Meshing Primitives
Sweeping

 Fundamental assumption: match all source faces, nod es
with counterparts on target (may be implied mesh on target)

* Fundamental problem: placement of nodes inside boun dary
loops on target & intermediate layers

* Fidelity to:

— Side surface variations

— Source/target surface variations
* Implementations:

— Morph-based (CUBIT)

— BMSweep (Ansys)

— Cooper
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} Hex Meshing Tools

Interval Assignment

e Task: guad-mesh a collection of surfaces which
share edges

e Challenge: guad meshes constrain the number of
Intervals on boundary of a surface to be even

Surface Chords:
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Interval Assignment
Constraints

 Some guad algorithms further constrain intervals

Map: Submap: Triangle Primitive:
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} Auto Algorithm Selection
Auto Sweep Detect [WHI99]

e Swept volumes must be bounded by non-intersecting
chains of mapped/submapped surfaces:

e Can parameterize chain surfaces in a consistent gl  obal
parameter system

— Consistent means CO-continuous parameters where
surfaces meet

— Chains will have periodic boundary where parameter
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i To Learn More...

 Plenty of small project topics for your final
project

o If you're interested in programming, also some
hourly work | have

* Meshing Research Corner:
http://www.andrew.cmu.edu/user/sowen/mesh.html

* Mesh Generation & Grid Generation on the Web:
http://www-users.informatik.rwth-aachen.de/~roberts /meshgeneration.html
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Exodus to Ansys

* In Ansys:

— Elements defined with default material, or can assi  gn
using EB components

— Dirichlet BC’s can be assigned directly to component S

— Neumann BC's:

» Could assign to element + “side”/load step, but that’ S not
easy in translator

» Can assign to all faces connected to specified grou p of
nodes, using NS components

— Must make sure that each of those faces included in higher
dimension element (e.g. hex) only once

— If that’s not the case, use > 1 nodeset/NS componen t
» To assign surface load:

— Define nodeset on desired surface (CUBIT)

— Select nodeset component, i.e. NSxxx (Ansys)

— Specify NS component when specifying surface load

Sandia
National
Laboratories



Putting It all together: Ansys example

1. CUBIT: 2. Sun:

@Import ‘testsect.sat’, merge, @Jexoans testsec.g testsec
mesh with tets

@Block 100 volume all
@Nodeset 100 surface 27 32
@Nodeset 200 surface 16

@ Export genesis ‘testsec.qg’

3. Ansys:

Enter preprocessor (\prep7)

Select default material

File->Read Input from...
* (select ‘testsec’)

Select->Comp/Assembly->Select Comp/Assembly... (select NS100)

Loads->define loads->apply->structural->pressure->0 n nodes (select “Pick All”)
* Enter load value

Select->Comp/Assembly->Select Comp/Assembly... (select NS200)

Loads->define loads->apply->structural->displacemen t->on nodes (select “Pick All")
» Select “all DOF”, enter 0.0 for value

Proceed with analysis (remember to select all eleme  nts before doing analysis)



