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ABAQUS Meshing

Meshing Workflow

Assign mesh
attributes and set OBJECTIVE—Dbalance results accuracy

mesh controls against rate of convergence

CREATION—seeding, element type,

Generate mesh remeshing techniques

Refine mesh VERIFICATION—element quality, shape
factor, aspect ratio, element
Verify mesh degeneracy

- REMESHING/REFINEMENT—Dbased on
Optimize mesh results of analysis incl. large
deformations or gradients

Computational Science «E[
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ABAQUS Meshing

Dependent v. Independent
No customization allowed:

[l Dependent cannot modify geometry,
Instance is a pointer to the meshed original part partition, virtual topology

™ Independent
An independent part instance is a copy of the geometry of the original
part

Module: |3 Mesh v Modek [ Model-1 v/ Object: ® iAssembly () Part:

How to Switch:
1. In the context bar, change the Object

2. In the model tree, right click the instance E%gﬁb'? ,
name

Computational Science «E[
and Engineering



ABAQUS Meshing
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ABAQUS Meshing

Mesh Attributes: Curvature Control

® Seed distribution based on edge curvature
and target element size

= Accounts for deviation factor and minimum
size factor

_—

deviation factor =
h/L

Computational Science «E[
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ABAQUS Meshing

Meshing techniques

M Top-down meshing

— Mesh Controls
B Structured meshing 515 O vewdominated O Tet O e
B Swept meshing (source-
target along path) -
B Free meshing S
B Bottom-up meshing -

Computational Science «E[
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Source side -

ABAQUS Meshing

\

|~
_—
"

h

il

Target side

L1
H_H_,.H"-F'
L1
,ﬂ-ﬁf

i/

Modes copied from the source
side to each element layer and
to the target side.

direction

Computational Science
and Engineering
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ABAQUS Meshing
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ABAQUS Meshing

- R
- T r—

Example 17.11.10
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ABAQUS Meshing

Refinement by Partitioning (structured)

partition
[T 1]

| = —local seeds
C J‘ al

Computational Science «E[
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ABAQUS Meshing

Refinement by Partitioning

Computational Science «E[
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ABAQUS meshin

Refinement by Partition

Green (mapped meashing technique)
I

| &=

Yelow (swept
meshing technique)

Computational Science
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ABAQUS meshing

Refinement by virtual topology

L

Il Create ¥irtual Topology

— Candidate Entities to Merge

IV Faces representing skair features thinner than: Iu,u3s b ]

V¥ Redundant edges and vertices:

¥ Edges shorter than: [i,13 i €7
[¥ Faces smaller than: W b fﬁ
[V Faces with aspect ratio larger than: Im_ b ffj
[V Faces with cormer angle smaller than: Im_ ﬁ @
2
N

i~ Curyature Controls for Combined Entities

angular tolerance For sharp edgesvertices {deviation from 180 degrees):

% Use defaults (30 degrees) Specify:l b fﬁ

Maote: Sharp edges|vertices will be retained, except for stair features,

[V Keep blends if the Following bwo conditions are met:
Subtended angle larger than: IGD b @

Radius smaller than: ID.9 i @

Tipu..

geometry mesh Create | Preview | Defaults Disrniss |

Computational Science

and Engineering




ABAQUS meshing
%‘ Mesh Verification

Metrics | Metrics | Checks

Element Failure Criteria

Geometric deviation factor greater than: | 0.1

[] Edge shorter than: 0.01

[7] Edge longer than: 1

[ Stable time increment less than: 0.0001

100

[] Create set | PoorElements-1 elements
[ Highlight | | Reselect | | Defaults | | Dismiss AspeCt Ratio:

Ratio between longest and shortest edge
Shape Factor: of a element.
triangular and tetrahedral elements

N/A 0.01 N/A 0.0001 N/A
10 5 10 5 10
160 170 160 170 160
10 10 10 10 10

Computational Science «E[
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ABAQUS Elements

Element Library

—

Continuum Shell Beam Rigid
(solid) elements elements elements elements

PV

e 5

Membrane " Infinite Springs and dashpots Truss
elements clements elements

Computational Science «E[
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ABAQUS Elements

Element Naming Convention

C 3 2 R H T
| i I A i i .
Optional:
heat transfer convection/diffusion with
dispersion control (D},
coupled temperature-displacement (T),
piezoelectric (E), or pore pressure (P)
hybrid (optional)
Optional:
reduced integration (R),
incompatible mode quad/bricks or
improved surface stress formulation tets (1), or modified (M)

number of nodes

L link (1D}, plane strain (PE), plane stress (PS),
generalized plane strain (FEG), two-dimensional (2D),
three-dimensional (3D}, axisymmetric (AX), or
axisymmetric with twist (GAX)

continuum stress/displacement (C), heat transfer or mass diffusion (DC),
heat transfer convection/diffusion (DCC), acoustic (AC), electromagnetic (EMC),
or coupled thermal-electrical-structural (Q)

Computational Science «E[
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ABAQUS Elements

Element Selection & Properties

Topologically,
/ T e CPE4 = CAX4R = S4R = DC2D4 = AC2D4

Two-Dimensional No checking of DOFs in CAE

Triangles
0 dard, t
WCOUSTC

Iwv

rex | viecge | 72t |
Three-Dimensional ™ Hybed formaetion W Reduced ntegration [ Incompatble modes
Element Controls
. 'ngansuﬁws: @ (o cefmudt € Barah I— =
Tetrahedra Viscosity: & se default © speaty |
Kinematic spit: (& Average stran  Crthogorad  Centrad
j Second-order accuracy: C Yes @ Mo
’Dsurhmmwd: & Use cefadt © vos C tio
Triangular | Lot ratio: Joit =l|
5 prisms (wedges) C3DBR: An 3node Inear brick, recuced ntegration, hourglass cansrol.
. .
|

Note: 1o sel=ct an slemant shape for meshing,
select Mesh->Controls” from the main menu bar.

Hexahedra ’ , Cancel

Computational Science «E[
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ABAQUS Elements

Reduced Integration

® | J ® ® L
X X

X o o
X X

[ L [ o L
linear guadratic
(CPS4R (CPS8R

etc.) etc.)

C3D20R -> 27 ->8

Computational Science «E[
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ABAQUS Elements

Hourglassing

|
compl'ession

I Hourglassing
X

Total Deformation
Type: Total Deformation
Unit: mm

Time: 1

04.02.2008 14:13

0,84459 Max
0,75075
0,6569
0,56306
0,46922
0,37537
0,28153
0,18769
0,093843

0 Min
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ABAQUS Elements

Shear Locking

y Shear Locking
L. X
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ABAQUS Elements

Formulation methods

« Lagrangian - Mesh moves with material
« Eulerian — Mesh stays stationary

« ALE - Mesh moves independent of material

Computational Science «E[
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ABAQUS Elements

SPH/CEL (Smoothed Particle Hydrodynamics/Coupled Lagrangian Eulerian)
Mesh free methods

Computational Science «E[
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