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PRESENTATION OF GID

This chapter will introduce the user to the user-interface and graphic environment of GiD.

GiD is a general purpose pre-postprocessor for computer analysis.
All the data, geometry and mesh generation can be performed inside. Also, the visualization of
all types of results can be performed.

It can be adapted to a specific analysis module by the creation of a 'problem type'.

Typical problems that can be successfully tackled with GiD include most situations in solid and
structural mechanics, fluid dynamics, electromagnetics, heat transfer, geomechanics, etc. using
finite element, finite volume, boundary element, finite difference or point based (meshless)
numerical procedures.
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USER INTERFACE

Upon opening GiD, the following window appears on the screen:
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To change the configuration of toolbars and menus, use the toolbars option, located in
Utilities>Tools>Toolbars.
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1. TOP MENU

The Top Menu offers various types of commands.
It is important to note that these options will differ depending on the whether the user is
performing a preprocessing or postprocessing analysis, and that the options needed in each
case differ as well.

Two possible configurations of the Top Menu are presented below:

Project: UNNAMED
Files View Geometry Utiities Data Mesh Caloulate Help

And in the postprocessing phase:

Project: UNNAMED
Fles W¥iew Utilities Doouts Wiewresults Oplions Window Help

These two options will be presented in more detail later.
Next, each drop-down menu in the Top Menu will be described in detail.
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Files

Two main types of functions can be controlled in this menu: 1) the handling of files (i.e. create,
read, save, etc.) of GiD projects; and, 2) the importing and exporting of files.

Creates a new project

Reads a previously
created GiD project Files Saves to disc all information related
to the project
F.f_} Hew Ctrl-= Chil-ny
1 Open.. Chrl-o | il
. ) mport files
Saves information 1 §ave Chil-z P
with name chosen by\ Save az... Chil-x Chilz GES i
the user i "
| . DoF .. Chikd
) ) mpart Parazalid...
Changes the configuration for Export » ACIS...
postprocess phase YDA
\ 3 Postprocess Bhirio...
Shapefile...
@Y Print to file ’
Saves the drawing / Page/image setup... g?fTHA: mesh
mage shoun on the & Pin
screen, in one of the — e —.
following formats Recent post fils > CGNS mesh..
PS/EPS Screen... 4 Recent pleECtS [ Gily mesh...
PS/EPS Vectoial... ¥ Surface mesh...
BMF.. ﬂ it Chlq WTK Vorels...
GIF... Eatch file... Chikb
JPEG... Inzert GID geametn...
PNG...
%ﬁf; Export files
— . Window to set
WHML... Closes GiD > IGES...
up some print DoF..
) roperties and ACIS...
Send the image to P pimmm -
the printer GiD mesh..
Open the Text data report...
Open the last post files ’;iﬁ!y‘:i'w“'
last models -
LCalculation file... Ctel-» Ctel-c

Using Template .baz [only mezh] 4
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View
In the view menu (also available from the mouse menu) there are all the visualization

commands. These commands change the way to display the information in the graphical
window, but they do not change any definition of the geometry or any other data.

# In
Offers vari i ~ =
ers Vart'_OUS rotation Offers various zoom -
. . . . namic
options: options for viewing of Pt
) Trackbal piece Nest
Screen axes —
Object axes 8 Brame
LCenter
Plane 7 (Original) £oam ' Permits translations of the
Plane <2 Botate ’ image, from one point to
Plane 2 Pan b /another (two points), or
lsometric dynamically (dynamic)
ﬂ Redraw
Fend , Two point
enaer .f Dynamic
Redraws geometry of the P‘?'EDECt'VE"'
project Clip planes. .. Offers various

illumination options for
the image

Marmal

* v v v

To change to a Label

perspective projection Marmalz
Higher entities Flat
Smooth

Set the near and far Curvatures

. . Change light dir

clipping planes Ve i
Show numbering of the Fecent view files ge:!ectior;l .

entities for preprocess as EClETee o

-

well for postprocess Backgoundimage ¥ Draw the surfaces normal
Image to clipboard sans line tangents
Multiple windows...
Dra\f/v by colorst, the Mo \ Draw by colors the
surtace curvature = amount of parents of an
Opens a file image Options to manage the
as a background position of the current
Fit screen... view, save, read and
E:;ﬁal::tze... ThIS 0pt|6ﬁcps to recent views

permits to have

several views of

Switch the the same project
visualization mode to

geometry mesh or
nnetnrnre]s

Copy the image to
the clipboard
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Geometry
Geometry permits the user to create, delete, edit and model geometry.

Changes from the mesh viewing to
the geometry

Creates drawing entities

Wiew geometry /
]

Create @ Boint
Deletes entities - .
\ a Dielate » . Straight line
. o , = NURBS line
E.olnts Edlt Farametric line...
Lines Palyline
Surfaces - | Are 3
Waolumes
0 MURBS surface 4
Alltypes Parametric surface...
Edits and permits LContact sutace
changes to entities Suilzeciiet
I 1 Walume 4
Move point Contact 4
Divid N
wvee A1 Oiect v
Lines operations 4
Swap arc
Paolyline 4
Surftdesh
Edit HURES 4
LCorwert to MURBS 4
Simplify MURES 4
Hole MURBS surface
Collapze 4
Uncollapse 4
Intersection 4
Surface boolean op. 4

Wolume boolean op. 4
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Utilities
In the Utilities menu, GiD allows the user to define preferences or perform operations on both
the geometry and the mesh entities.

Undo commands
Chooses the preferred executed during the work

options for project session Ltilties
Undo... Chl-z
Opens the layers - GiD is flexible in its configuration of the
window UM Preferences..  Chilp sCreen and accommodates different
Layers.. Chel-l menus depending on the user’'s
. oreference
Moves entities as Tools ¥ /
translation, rotation, - Toolbars...
symmetry, scale, in this N Copy... Chil-c Save window corf...
case without duplicating Move Chrly Mave Screen Objects
entities =
Loordinates window. ..
/ Status... Bead batch windaw...
Gives information about i List 3 Comments...
useful general data of the Fenumber Animation contrals...
- Anirmation script...
|Q Macros...
Lists project entities and Sighal 3 Selection windaw..
properties Calculator.
Swap nomals .
- %3 Report...
Distance Mates...

Calculates the distance properties. Renumbers the mesh to
between points decrease the analysis interval

With this option it's possible Create  *

) to add textual information to ULLE
Checks the internal coherence the model, such as Edit

f th . Shawe 3
of the data base distances, angles or =howhoe
coordinates.

Shows labels and Di . ,
coordinates of new Imens1on
or existing points .
9p Riepair model Copies all types of entities by
performing a translation,
Indicates on the screen the rotation, mirror symmetry or
location of entities entity scaling
Manage the orientation of Renumbers the entity labels, in order
the entity normal to avoid gaps in numbering caused
by the elimination of entities during
the description of geometry and its
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Data

This menu allows access to the definition of all data related to materials, boundary conditions,
etc., which will be necessary for the calculations that follow. The form of this data will depend on
the type of the analysis to be performed.

Defines type of problem

calculation
Describes the properties of Data ey '
the problem and other data Examples »
related to the geometric Prablem type ¥ ramssriesiad b
entities — | -
EDndllanS lTransform... )
. . nternet Retrieve. ..
Describes materials 1 Materiak Load...
inth roblem Unload
used in the proble Interval Data Debugaer...
‘= Problem Data
Data units
Defines general
data of the interval Interval L
Local axes 4 Divides information of

problem into intervals
Describes generally the

problem data Mew

LCurrent
Delete
Defines the units

used in the problem Changes and defines local

coordinate axes

Define
Drraw
Diraw all
Delete
Delete all
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Mesh
Mesh permits the user to generate and edit the mesh, as well as to select mesh creation
preferences.
Assigns element sizes L N
to entities for non Defines a structured } :g'::asces »
structured mesh mesh o
[ Yolurnes
@ Assign sizes on points Defines a semi
b . Agsign sizes on lines structured mesh
= Assian sizes on surfaces —
.': :_' Agzszign sizez on volumes [E] Yolumes
u d v S
Siges by chordal error.... Uristructure
Sizes by Fjac:kground mesh... Structured 4 Defines a cartesian
(O SemiStructured 4 mesh
Agsigh entities 4 Cartezian @ Pointz
" Lines
Definesaboundary _——————  Eoundary layer ¥ ’ Surfaces
layer (2 dimensional) _ HLI Yolumes
Quadratic elements Y .
R Describes element
Chooses default mesh Element type type to be used
criteria, meshing of Mesh criteria E v Normal
determined entities or Eeset mesh data Quadratic
not of others Draw ’ Ouadraticd
. Assign element
Deletes assigned i Generate mesh... Ctrl-g t 9 -
) ; 3 ype to entities
information for mesh Elessinesh
. — [ 3
generation Edit mesh 5 Defau
Linear 4
. Show errars... -
Draw in differéent Triangle
colors the different Yiew mesh boundary Quadrilsteral
mesh information Create boundary mesh Tetrahedra
Hexahedra
Mesh quality... Erism
Generates the mesh Only points
Sphere
Shows Clrcle
boundaries
Cancels previously of meshing Edits and permits
generated mesh process changes to the mesh
Move node
Create :
Open the window with Shows quality of boundaries SRitSEments g
the last meshing error mesh elements of meshing GRogEETEnts
message generated process Collapse >

Delete 4
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Calculate

This command calculates the problem, according to the type of problem defined. This option
requires a previously activated interface between GiD and the corresponding calculation
program.

Start calculation

process \
A2 Calculate

Calculate remate Shows details of the

Sends the mesh createdby —. calculation process
GiD to a remote server, Cancel process

which calculates the results

§ View process info... L Opens the calculate window

Calculate window. ..
Interrupts the calculation
process
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Help
This menu permits the user to obtain different types of help and information about GiD.

. Help ]
Interactive help Help on how to configure

covering all GiD ? Help... F1 GiD for a particular type of

options Customization Help... ———————_ analysis
Whatis newin — | Ium"‘?h”'
this version Wwthat is new... GiD tutorials
mau\\\\\\\\\\\\\\\\

Use this optionto | — Reaister GiD... Frequently asked questions

register GiD and use Fiegister Problem wpe... about GiD

its professional version Register from file.

Visit GiD web... \\\\\\\\\\\\\\
LR EEwE Ask for the file that contains
Register problem types Sl passwords for all calculating
modules

Go to the official website

Gives basic information for
GiD and the version being
used
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GiD Postprocess

Project: UNMAMED
Files View Utilities Docuts Viewresults Options Window Help

Files

This Top Menu of the postprocess phase is the same of that as the preprocess phase and has
the same name. The user can read and save files, save screen images, return to preprocess
phase options and exit the program.

Starts a new Reads mesh and
postprocess project \ results information

from an ASCII file
E\ Hew Chrl-n

T Open... Chl-o
Reads postprocess files / Dpen multiple... Import files
Merge MASTRAN mesh..
= N FEMAP file...
Import TECPLOT ASCII file...
Reads postprocess files wit Export » 3D Studio file...
multiples meshes ~ Cut
<y Preprocess Gragh.
Save the currentimage __————— @ Prirt to file 4 Ex .
. port files
in the selected format Page Setup...
=, Print Postinformation
L . — (en i’
Printing options Recent post fles > Graph »
. Cover mesh...
Recent projects 4
Send the image .
to the printer =& Qui Cikg )
Changes user interface to
Open the the preprocess phase
last post files .
Closes GiD

Open the
last models
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Utilities
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In the postprocess phase, the Utilities command permits the user to obtain information about

entities.

Chooses the preferred
options for project

Ltilities

\

7 Preferences...

@ Wiew style.
T Tooks

Several tools like
macros, calculator ...

T Copy

about useful Distance
general data of the
project

Identifies any node of the
mesh being viewed, showing
its label number and spatial
coordinates

Calculates distance

between two points

Opens the postprocess / Status...
copy window f] List
1d
Gives information Signal
Dimenzion
Join
Delete
Texture

To collapse nodes

Collapze nodes

Opens a window to handle
the visualization style and
the sets

Chrl-l Lists project entities and
properties

Chilc
Indicates on the screen the
b location of entities

Modes
Elernents

3

y_——— With this option it's possible
to add textual information to
the model, such as distances,

e annle<c nr rnnrdingtes.
» Lreate 4
» Delate

Edit

ShowBox

To join several
sets into one

To delete
meshes, sets

those are together in a _
set To add View ¥
texturesto | & ' Yolume sets ¥
Change  *» Surface setz  #

LCut zets 4
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Do cuts

PRESENTATION OF GID

With the option Do cuts the user can make cuts through entities.

Makes parallel sections,
defining an axis in the normal

direction to the cuts, and the S
number of divisions desired \ Lo cuts

along this axis o Cut Plane
/QI‘."IdE.' t'_';' selection
) Divide wal t

Creates a set with the user M = rolme s2te
selection Divide suface sets

Divide lines

Makes section through a Cut i
plane. This can be defined — EINSEhEE

by two points and relative to
the plane perpendicular to

the screen, or by three points Automnatically corwvert cut bo set

Makes a spherical cut

With this options cuts can be
converted to surface sets,
automatically or manually, so they
can be saved, or cut again

Carvert cuts o suface sets

Divides volume sets in
two parts, cutting through
two points and relative to
the plane perpendicular to

the screen, or by three

Divides surface sets in two
parts, cutting through two
points and relative to the
plane perpendicular to the
screen, or by three points

The user specifies a

plane which is used to get

the lines at one side of
this plane
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View results

This option permits the user to choose the viewing type in which the results of the postprocess
calculation will be presented.

Results are not viewed Selects for which step of
analysis results will be
viewed
Graphs are not viewed
\ Mo Results
Mo Graphs Same as contour fill, but with

defined ranges.

-

Chooses which result to view e LT

in colored iso areas Contour Fil
Smooth Contour Fill
Chooses which result to viem/ Smoln Forie
in smoothed colored iso N
Contowr Ranges

areas
Show kin bax
Dizplay Yectors

Shows location and value of
a selected maximum and
minimum numerical result

* ¥ v w v

/Selects which vector
» result to view

Chooses which result to view

- ; 3
in colored lines :to Sulfi_ces >\ Creates iso areas of the
. . U=l results showing with colored
Shows O'Ut||(ljne 0|f a particle bY/ Graphs ’ strips the place where each
vector field as lines tangent , subdivision finished
3
3

- v v v

to the result vectors Resul SL.”face
Deformation Erwact 3
Lire Diagram Autornatic i’
Graphs 24 Automatic Width ¥
Clear
Point evalution
Paint graph
Border graph
Line graph
Graph-style lines will be

drawn over the line
elements (only active Scalar ¥
when line elements are | Yector  *

used in the mesh)

Draws a scalar result
following the element Shows mesh deformation
normal according to a
displacement field
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Options

PRESENTATION OF GID

Options permit the user to make choices related to the presentation of results: for example,
color changes, number of result subdivisions, etc.

< Show
Opaque

< Show Title

< Draw User Limits
Border
Change Title
Outside

« Autornatic Comments

How volumes,
surfaces and
cuts should be

drawn
Border Angle
Mazsive Body
Tranzparent
Opaque
FPoint options. ..
Line options...
Lovering mesh

Selects viewing
options of iso
areas
Display Style 4
Transparency 4
LColor 4

Change color

Convert to cuts

Diraw always

Defines options fo

viewing graphics
DOutline on mode!
Grids
LCurrent style
Change style graph
Change color graph
Change line width
Changg line pattern
Change pattern factor
Change paint size
Change title graph
Invert graph sense
Delete graph
Title
Beset awiz values
# axiz 4
W awiz 4

Clear graphz

Selects box which
shows the value
scale of the results.

Legends

Geometmy
Change Color
Change Mame

Contour

leo Surfaces
Yectors
Stream Lines
Graphs

Fesult Surface
Line Diagrams

Elevations are lines that
connect the nodes and the
gauss points of the line

element and the graph style
line that represents the result

None

Modes only

‘wihale line
¢ Filled line

Show elevations

Contour filled

Wolume etz P

Changes color
assigned to the
volume, surface and
cut sets.

Surface sets ¥
LCut zets 4

Changes the name
assigned to the
volume, surface and

Mumber of Colors
width Intervals

Set Limitz 4
Define Limits

Allows user to

select the Beset Limit Values
number of o
. Max Options 4
colors in the i Dot
» . i Options 4
chro.matlc scale, Color Scale 3
4 size of the Smoothing type 4
» intervals, color Bright calar v
. Color window...
3
N User can
choose how to
r tream lines view the vectors
options: kind of  which define the
|abe|, COlOf, and InteriorAtl vectors
delete option. Humber of Calars
Ch Lolor Mode
LChange color
Caolor Mode 4 Offset
Delete Change Color [mono]
Label Q.etall 4
Size & detail.. B '
Setinitial step

Set max length
Set max points
Set jnitial rotation

Defines options for
result surfaces



GID USER MANUAL

Postprocess windows

Select & Display Style
V¥ Volumes W Sufaces ¥ Cuts
™ alphabetic order

&

) (o] BB B % Renane
oo

Style:

Delete

g -

Fender: |Smooth =

Culling: |Mone ~J
Conditions: |Mone -3
To back Send to

ctame = |yolst [1 [me[ew | [Ee.. =+
Viael 4 R 36
W LayerE [ Moo 2

[=]
S.j

Wiew style...
Wiew results...
Arimate...

iew Results & Deform

Wiew: | Contour Fill
Static

Shiesses [Pa)
@ Sx

a5y
@ S5z
2
a

Analpsis

Try
Tim

factar

~ Step

Wiew results I Main Mesh | Reference mesh |

o | b

Apply

Close

Wiew graphs. .
Several Besults. -
Besultz ranges table..
Create Result...

Create Result in Tcl

Analpsis & step  Select analysis & step

Result 1: Select result
Operator: Select operator
Result 2 Select result

Result name: |New resul X

Chpply i Close

f1 Animate
™ Results View
~
[ Deformation
I Endless
¥ Delay: P00 ms

™ Fraom step to step

Step
1

L
00609
I—Savelim"m\fﬁ

[© Save on 23 W

Default T Resize Close

Graphs Window

Create

General Options | Graph Management

View: |Paint Evalution ¥ Analysis: [Static - Step: |1 -
X axis: Al steps Y amis:
—  Allstep at Static Digplacements [m) >
= Fieactions [N]

@ Px

a Py

» Pz
@ [Reactions| -|

Apply Close

Results ranges table &

Table will be applied ta curent result

Name: |

Minimum |

Maximum

@R o

Name |

Close

il Several Results

Results view:

& onebyone © one over anather

Delete Delete all

|l
B

Current ist of results:

1d 12 * Mo results

A

Clase

17



18 PRESENTATION OF GID

2. TOOLBARS

Option Utilities>Graphical->Toolbars opens a window where it's possible to configure the
toolbars position or switch them on and off.

Geometry and View operations

(preprocess)
o . . Create NURBS line: creates a line of
Zoom in: enlarges image area which type NURBS
user indicates by drawing a mouse P

Create polyline: creates polyline

Zoom out: reduces Image area apart from other lines

which user indicates by drawing a
mouse window

IR )
2Te)
'._F-)'

Zoom frame: places image in center i Create NURBS surface: creates a
of screen ] el NURBS surfacg defined by border
A lines
Redraw: redraws image I — <

|l———Create volume: creates a volume

Rotate trackball: rotates the image ———— | Create object: rectangle, circle,

polygon, sphere, cylinder, cone,
prism, thorus.

\Delete: deletes entities

List entities: permits listing of
project entities

Pan two points: displaces image — |
from one point to another, both
chosen by the user

Create line: creates straight line

g
2 Y=Y

Create arc: creates an arc

Toggle geometry/mesh view
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Standard toolbar

Prints the Changes the

Reads a current configuration for
previously Savesto  project postprocess
created Gip . discall phase Opens the copy o "
roiect information window pens the
Creat Pro) related to pref_erences
riae\?vs a the project window
project

X

Standard Bar (]
[l P
S N Ea R S = *| % 2 ¥ (ilVesens
Goes to the \
previous view
Opens the GiD info
Goes to the layers window button
next view
List of Quits GiD
common views Select the
Saves the @I layer in use
) drawing Opens the help
image shown window
on the
screen, in |
one of the
following
formats:

.5 & & BRES Y

TIFF

£
n
3
K]
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Geometry and View operations

(postprocess)

Zoom in: enlarges image area which
user indicates by drawing a mouse
window

Zoom out: reduces image area
which user indicates by drawing a
mouse window

Zoom frame: places image in center

I —
of screen

Redraw: redraws image ————— |

Rotate trackball: rotates the image ~—

Pan two points: displaces image —— |
from one point to another, both
chosen by the user

Change light vector direction: with
this option the user can change the
vector of the light direction

&=
ta rj,;-.-
1

interactively

Display style:
how volumes,
surfaces and
cuts should be
drawn

Culling style:

none, front
faces, back

faces or front

PRESENTATION OF GID

Switch volume
sets on or off

Switch surface
sets on or off

Switch cut sets
on or off

[

— Do cuts: 2 points,

\

3 points,
succession axis

Set maximum value
(Contour fill)

Set minimum value
(Contour fill)

Reset contour limit
values (Contour fill)

List entities: permits
listing of project
entities
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3. MOUSE MENU
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The Mouse Menu is the auxiliary menu which appears by clicking on the right mouse button
while the cursor is over the GiD screen.

The Mouse Menu permits the user to quickly access various image placement and viewing
commands, to facilitate easy management and definition of the project.
Furthermore, the Mouse Menu contains the Contextual menu, which permits the user to
access to all options available in previously performed commands. The option Contextual is
only available after the user has performed a command from the Top Menu.

User can access options
available in each distinct
command, once they have
been executed
Offers various
rotation options:
Contextual
Zaarm

1) Trackbal

Screen axes

Dbiject axes

Center Botate

Plane ¥ (Original) Pan

Plane 32 5]

Plane vZ e Hgdraw
Render

lzometric

—

Label
Redraws geometry of the Laver
project
Image to clipboard
Show numbering of the g Guit

entities for preprocess as
well for postprocess

Copies the drawing
image shown on the
screen to the
clipboard

closes GiD

Offers various | @ n

zoom options for | = Du
viewing of piece |  pynamic
Previous
Hest
& Frame

3

3

3
)/

Permits translations of the
image, from one point to
another (two points), or
dynamically (dynamic)

k
3 \
3
Offers various illumination
options for the image

Marmal
Flat
Srnooth

Two point
f Diynamic:

Change light dir
Customize...

Reflection
[ efine reflection...

Activates or de-activates Mew

the layers which form the | DOn
project and changes
entities from one layer to

Off
Touze

- v v v

Send
another layer. | winow
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4. COMMAND LINE

The Command Line option allows the user to directly enter all executable GiD commands,
without accessing the commands through drop-down menus.

il Enter, commands

Enter name of the project ﬂ #=0.4526
Layer ta use: Layerd ﬂ y=0.7187
Command: | g | =0

These commands should be written following the order which GiD would use to define them,
according to the Right buttons menus.
A side comment in reference to the Command Line: GiD does not distinguish between the use
of capital and small letters. In addition, in cases where ambiguities do not exist, commands
need not be written in entire words, but can be written with the primary characters of each word.
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GID USER MANUAL

INITIATION TO GID

With this example, the user is introduced to the basic tools for the creation of geometric entities

and mesh generation.
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FIRST STEPS

Before presenting all the possibilities that GiD offers, we will present a simple example that will
introduce and familiarize the user with the GiD program.

The example will develop a finite element problem in one of its principal phases, the preprocess,
and will include the consequent data and parameter description of the problem. This example
introduces creation, manipulation and meshing of the geometrical entities used in GiD.

First, we will create a line and the mesh corresponding to the line. Next, we will save the project
and it will be described in the GiD data base form. Starting from this line, we will create a square
surface, which will be meshed to obtain a surface mesh. Finally, we will use this surface to
create a cubic volume, from which a volume mesh can then be generated.

1. CREATION AND MESHING OF A LINE

We will begin the example creating a line by defining its origin and end points, points 1 and 2 in
the following figure, whose coordinates are (0,0,0) and (10,0,0) respectively.
It is important to note that in creating and working with geometric entities, GiD follows the
following hierarchical order: point, line, surface, and volume.

T =

To begin working with the program, open GiD, and a new GiD project is created automatically.
From this new database, we will first generate points 1 and 2.
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Next, we will create points 1 and 2. To do this, we will use an Auxiliary Window that will allow

us to simply describe the points by entering coordinates. It is accessed by the following

sequence: Utilities=> Tools=>Coordinates Window

Then, from the Top Menu, select Geometry=> Create = Point

In the coordinate window opened previously, the following indicated steps should be used:

(1) Introduce
the coordinates
of point 1

i\ Coordinates window @
C. Spstern: | Cartesian hd

Local axes: Global =
230,000
. |0.00000
2 |0.00000

Create new point. | Ask | Change

Use 'tab Shift-tab and Retum'

Close

(2) Create point 1 by
clicking on the button
Apply or by pressing
Enter on the
kevboard

And create point 2 in the same way, introducing its coordinates in the Coordinates Window.

The last step in the creation of the points, as well as any other command, is to press Escape,
either via the Escape button on the keyboard or by pressing the central mouse button. Select

Now, we will create the line that joins the two points. Choose from the Top Menu:

Close to close the Coordinates Window.

Geometry->Create->Straight line. Option in the Toolbar shown below can also be used.

N\

Next, the origin point of the line must be defined. In the Mouse Menu, opened by clicking the
right mouse button, select Contextual=>Join C-a.
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Contextual Baze
Join Clrl-a
Zoom Pairt Ir Line
Rotate Paint In Surface
Pan Langelnlt Ir;Lir;e
I oimal In Surface
@ Fizdaw Arz Center
Render Optiong
Label Undo
Layer Cloze
Murnber
Image to clipboard Escape
of) Quit

na NOTE: With option Join, a point already created can be selected on the screen. The
command No Join is used to create a new point that has the coordinates of the point that is
selected on the screen. We can see that the cursor changes form for the Join and No Join

commands.
o Cursor during use of Join command
< Cursor during use of No Join command

Now, choose on the screen the first point, and then the second, which define the line. Finally,
press Escape to indicate that the creation of the line is completed.

Iw NOTE: It is important to note that the Contextual submenu in the Mouse Menu will always
offer the options of the command that is currently being used. In this case, the corresponding
submenu for line creation, has the following options:
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Once the geometry has been created, we can proceed to the line meshing. In this example, this
operation will be presented in the simplest and most automatic way that GiD permits. To do this,
from the Top Menu select: Mesh->Generate mesh.

And an Auxiliary Window appears, in which the size of the elements should be defined by the
user.

na NOTE: The size of an element with two nodes is the length of the element. For, surfaces
or volumes, the size is the mean length of the edge of the element.

In this example, the size of the element is defined in concordance with the length of the line,
chosen for this case as size 1.

il Enter value window E|

9 Enter size of elerments ta be generated

Ok Cancel

Automatically GiD generates a mesh for the line. The finite element mesh is presented on the
screen in a green color.

The mesh is formed by ten linear elements of two nodes. To see the numbering of the nodes
and mesh elements, select from the Mouse Menu: Label2>All, and the numbering for the 10
elements and 11 nodes will be shown, as below.

1 1.2 2 3 3 4 4 5 5 6 K 7 7 8 6 9 9 10101
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Once the mesh has been generated, the project should be saved. To save the example select
from the Top Menu: Files>Save.

The program automatically saves the file if it already has a name. If it is the first time the file has
been saved, the user is asked to assign a name. For this, an Auxiliary Window will appear
which permits the user to browse the computer disk drive and select the location in which to

save the file. Once the desired directory has been selected, the name for the actual project can

be entered in the space titled File Name.

il Save Project &l

Diirectony: /=3 examples j EF Iv Preview

7 Import 411 Particle.gid

@it are3D.gid

G c1404.gid

61 cajon2D.gid

lu‘\ cajon3D.gid Mo Preview
6% frame.gid

6% rotor. gid

File narme: |initation Save

Files aof lwpe: | GID project [*. gid) ¥ Lancel

na NOTE: Next, the manner in which GiD saves the information of a project will be explained.
GiD creates a directory with a name chosen by the user, and whose file extension is .gid. GiD
creates a set of files in this directory where all the information generated in the present example
is saved. All the files have the same name of the directory to which they belong, but with
different extensions. These files should have the name that GiD designates and should not be
changed manually.

Each time the user selects option save the database will be rewritten with the new information
or changes made to the project, always maintaining the same name.
To exit GiD, simply choose Files=>Quit.

To access the example, ejemplo.gid, simply open GiD and select from the Top Menu:
Files>Open. An Auxiliary Window will appear which allows the user to access and open the
directory iniciacion.gid.
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2. CREATION AND MESHING OF A SURFACE

We will now continue with the creation and meshing of a surface.
First, we will create a second line between points 1 and 3.

3 (0,10,0)

1(0,0,0) 2 (10,0,0)

We will now generate the second line. We will now use again the Coordinates Window to enter
the points. (Utilities>Tools>Coordinates Window)

Select the line creation tool in the toolbar. Enter point (0,10,0) in the Coordinates Window and
click Apply.

'\. Al Coordinates window @
C. System: |Cartesian hd

Local axes: Global "
% |0.00000
w 1d
z |0.00000

Create new paint. | Ask | Change

Use 'tab Shift-tab and Return'

LCloze

With option Join (Contextual mouse menu) click over point 1. A line should be created between
(0,10,0) and (0,0,0). Press Escape.

With this, a right angle of the square has been defined. If the user wants to view everything that
has been created to this point, the image can be centered on the screen by choosing in the
Mouse Menu: Zoom->Frame. This option is also available in the toolbar.

Finish the square by creating point (10,10,0) and the lines that join this point with points 2 and 3.

A
Ca
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3(0,10,0)

1 (0,0,0) 2 (10,0,0)

Now, we will create the surface that these four lines define. To do this, access the create
surface command by choosing: Geometry->Create>NURBS surface>By contour. This
option is also available in the toolbar:

L

Y
\l.'.i

GiD then asks the user to define the 4 lines that describe the contour of the surface. Select the
lines using the cursor on the screen, either by choosing them one by one or selecting them all
with a window. Next, press Escape.

As can be seen below, the new surface is created and appears as a smaller, magenta-colored
square drawn inside the original four lines.

Once the surface has been created, the mesh can be created in the same way as was done for
the line. From the Top Menu select: Mesh->Generate mesh.

An Auxiliary Window appears which asks for the maximum size of the element, in this example
defined as 1.
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We can see that the lines containing elements of two nodes have not been meshed. Rather the
mesh generated over the surface consists of planes of three-nodded, triangular elements.

na NOTE: GiD meshes by default the entity of highest order with which it is working.

GiD allows the user to concentrate elements in specified geometry zones. Next, a brief example
will be presented in which the elements are concentrated in the top right corner of the square.

This operation is realized by assigning a smaller element size to the point in this zone than for
the rest of the mesh. Select the following sequence: Mesh=> Unstructured->Assign sizes on
points. The following dialog box appears, in which the user can define the size:

S Enter value window

e Enter size to assign to points (0.0 to
Unassign)

01

n u
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We must now regenerate the mesh, canceling the mesh generated earlier, and we obtain the
following:

As can be seen in the figure above, the elements are concentrated around the chosen point.
Various possibilities exist for controlling the evolution of the element size, which will be
presented later in the manual.

To generate a surface mesh in which the elements are presented uniformly, the user can select
the option for a structured mesh. This guarantees that the same number of elements appears
around a node and that the element size is as uniform as possible. To generate this type of
mesh, choose: Mesh->Structured->Surfaces.

Using this command, the user should first select the 4-sided NURBS surface that will be
defined by the mesh. Then, the number of subdivisions for the surface limit lines should be
entered. Pairs of lines define the partitions in the following way:

(1) Select 10 (2) Select 10
divisions for the more divisions for
horizontal lines the vertical lines

\ i ]
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na NOTE: GiD only generates structured meshes for surfaces of the type 4-sided surface or
NURBS surface.

When this has been done, the mesh is generated in the same way as the unstructured mesh, by
choosing Mesh->Generate mesh.
Assign a general element size of 1, though in this case it is not necessary.

We can see here that the default element type used by GiD to create a structured mesh is a
square element of four nodes rather than a three-nodded, triangular element. To obtain
triangular elements, the user can specifically define this type of element, by choosing
Mesh->Element type->Triangle, and selecting the surface to mesh as a triangular element.
Regenerate the mesh, and the following figure is obtained:
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GiD also allows the user to concentrate elements in structured meshes. This can be done by
selecting Mesh>Structured->Lines>Concentrate elements

First, we must select the lines that need to be assigned an element concentration weight. The
value of this weight can be either positive or negative, depending on whether the user wants to
concentrate elements at the beginning or end of the lines. Next, a vector appears which defines

the start and end of the line and which helps the user assign the weight correctly.

Select the top line and assign a weight of 0.5 to the end of the line:

flly Concentrate elem... @
Start ‘weight E nd Wweight
T O
Ok LCancel

Select the bottom line and assign a weight of 0.5 to the beginning of the line:

i} Concentrate elem... @

Start "W eight End Wweight
(= B (T
i

Ok LCancel
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From these operations, we obtain the following mesh:

We can see that in the figure above, the elements are concentrated in the left zone of the
square.

35
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3. CREATION AND MESHING OF A VOLUME

We will now present a study of entities of volume. To illustrate this, a cube and a volume mesh
will be generated.
Without leaving the project, save the work done up to now by choosing Files=>Save, and return
to the geometry last created by choosing Geometry=>View geometry.

In order to create a volume from the existing geometry, firstly we must create a point that will

define the height of the cube. This will be point 5 with coordinates (0,0,10), superimposed on

point 1. To view the new point, we must rotate the figure by selecting from the Mouse Menu,
Rotate->Trackball. This option is also available in the toolbar:

G

Rotate the figure until the following position is achieved:

Next, we will create the upper face of the cube by copying from point 1 to point 5 the surface
created previously. To do this, select the copy command, Utilities=>Copy.

In the Copy window, we define the translation vector with the first and second points, in this
case (0,0,0) and (0,0,10). Option Do extrude surfaces must be selected,; this option allows us
to create the lateral surfaces of the cube.
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Ik Copy E'
Entitiez type: |Surfaces -
Transfarmation: | Tranzlation =

Firzt point
Murn: % (0.0
w |00
s z |00
Second point
M un: % (0.0
wo |00
2 =z |10

[ Duplicate entties

Do extrude; |Suwfaces =
[ Create contacts
[ Maintain layers

Multiple copies: |1

Select Cancel

ua NOTE: If we look at the Copy Window, we can see an option called Duplicate entities.
By activating this option, when the entities are copied (in this case from point 1 to point 5) GiD
would create a new point (point 6) with the same coordinates as point 5.

If the user does not choose option Duplicate entities, point 6 will be merged with point 5 when
the entities are copied. By labeling the entities we could verify that only one point has been
created.
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Finishing the copy command for the surface, we obtain the following surfaces:

Now, we can generate the volume delimited by these surfaces. To create the volume, simply
select the command Geometry->Create->Volume->By contour. This option is also available
in the toolbar:

Select all the surfaces. GiD automatically generates the volume of the cube. The volume viewed
on the screen is represented by a cube with an interior color of sky blue.
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Before proceeding with the mesh generation of the volume, we should eliminate the information
of the structured mesh created previously for the surface. Do this by selecting Mesh->Reset
mesh data, and the following dialog box will appear on the screen:

i\ Dialog window

9 Sure, you want to reset all meshing
information’

ok Cancel

In which the user is asked to confirm the erasure of the mesh information.

ua NOTE: Another valid option would be to assign a size of 0 to all entities. This would
eliminate all the previous size information as well as the information for the mesh, and the
default options would become active.

Next, generate the mesh of the volume by choosing Mesh->Generate mesh. Another Auxiliary
Window appears into which the size of the volumetric element must be entered. In this
example, the value is 1.

§il Progress in mesh... |Z||E|E|
teshing surface number: 0 ik Dialog window

ﬁ Mesh Generated. Press 'OK' 1o sea it

Meshed B sufaces of B

|1_ Mum. of Tetrahedra elements=37E6 J

t eshing wolume number; Murn. of nodes=2010

Meshed 0 wolumes of 1

Mumber of nodes: 2004

Murnber of elements: | 3000

Cancel
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The mesh generated above is composed of tetrahedral elements of four nodes, but GiD also
permits the use of hexahedral, eight-nodded structured elements.
We will generate a structured mesh of the volume of the cube. This is done by selecting
Mesh=>Structured->Volumes.

Now select the volume to mesh and enter the number of partitions in its edges which will be
created. Then, create again the mesh.

"I Dialog window

"I\ Enter value window

§ Mesh Generated. Press 'OK' to see it

0 Enter number of cells to assign 1o lines Murn. of Hexahedra elements=1000 S |
MNum. of nodes=1331

[1d
4

Aszsign Close LI

Cancel
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v

il
A A P VA

IEVANTARYAN)
1Vl

panes

na NOTE: GiD only allows the generation of structured meshes of 6-sided volumes.

With this example, the user has been introduced to the basic tools for the creation of geometric
entities and mesh generation.
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CASE STUDY 1
IMPLEMENTING A MECHANICAL PART

The objective of this case study is implementing a mechanical part in order to study it through
meshing analysis. The development of the model consists of the following steps:

e Creating a profile of the part
e Generating a volume defined by the profile
e  Generating the mesh for the part

At the end of this case study, you should be able to handle the 2D tools available in GiD as well
as the options for generating meshes and visualizing the prototype.
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1. WORKING BY LAYERS

1.1. Defining the layers

A geometric representation is composed of four types of entities, namely points, lines, surfaces,

and volumes.

A layer is a grouping of entities. Defining layers in computer-aided design allows us to work

collectively with all the entities in one layer.

The creation of a profile of the mechanical part in our case study will be carried out with the help
of auxiliary lines. Two layers will be defined in order to prevent these lines from appearing in the
final drawing. The lines that define the profile will be assigned to one of the layers, called the
"profile" layer, while the auxiliary lines will be assigned to the other layer, called the "aux" layer.

When the design of the part has been completed, the entities in the "aux" layer will be erased.
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1.2. Creating two new layers
Open the layer management
window. This is found in

Utilities>Layers.

Create two new layers called
"aux" and ‘"profile." Enter the
name of each layer in the Layers
window (Figure 1) and click New.

Choose “aux” as the activated
layer. To do this, click on "aux" to
highlight it and then click on the
Layer To Use button. (Next to this
button the name of the activated
layer will appear, "aux" in the
present case.) From now on, all
the entities created will belong to
this layer.

=

C | Mame |yo |[Fiultr |B |
ol
L 0
prafile d o B
Laver Tousze: + aux
On [ff Colar...
ﬁ nﬂ t| !l Sel...
Mew
Delete Fename | alphabetic
Toback = Send To - Cloze

Figure 1. The Layers window
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2. CREATING A PROFILE

In our case, the profile consists of various teeth. Begin by drawing one of these teeth, which will

be copied later to obtain the entire profile.

2.1. Creating a size-55 auxiliary line

1. Choose the Line oPtion, by going to Geometry->Create->Straight line or by going
to the GiD Toolbox .

2. Enter the coordinates of the beginning and end points of the auxiliary line®. For our
example, the coordinates are (0, 0) and (55, 0), respectively. Besides creating a
straight line, this operation implies creating the end points of the line.

3. Press ESC? to indicate that the process of creating the line is finished.

4. |f the entire line does not appear on the screen, use the Zoom Frame option, which
is located in the GiD Toolbox and in Zoom in the mouse menu.

Figure 2. Creating a straight line

na NOTE: The Undo option, located in Utilities 2Undo, enables you to undo the most recent
operations. When this option is selected, a window appears in which all the operations to be
undone can be selected.

' The GIiD Toolbox is a window containing the icons for the most frequently executed operations. For
information on a particular tool, click on the corresponding icon with the right mouse button.

2 The coordinates of a point may be entered on the command line either with a space or a comma between
them. If the Z coordinate is not entered, it is considered 0 by default. After entering the numbers, press
Return. Another option for entering a point is using the Coordinates Window, found in
Utilities>Tools->Coordinates Window.

8 Pressing the ESC key is equivalent to pressing the center mouse button.
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2.2. Dividing the auxiliary line near "point" (coordinates)
(40, 0)

1. Choose Geometry->Edit>Divide>Lines>NearPoint. This option will divide the
line at the point ("element") on the line closest to the coordinates entered.

2. Enter the coordinates of the point that will divide the line. In this example, the
coordinates are (40, 0). On dividing the line, a new point (entity) has been created.

3. Select the line that is to be divided by clicking on it.

4. Press ESC to indicate that the process of dividing the line is finished.

Figure 3. Division of the straight line near "point" (coordinates) (40, 0)
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2.3. Creating a 3.8-radius circle around point (40, 0)

1. Choose the option Geometry->Create>Object>Circle.

2. The center of the circle (40, 0) is a point that already exists. To select it, go to
Contextual>Join Ctrl-a in the mouse menu (right-click). The pointer will become a
square, which means that you may click an existing point.

3. The Enter Normal window appears. Set the normal as Positive Z and press OK.

4. Enter the radius of the circle. The radius is 3.8*. Two circumferences are visualized;
the inner circumference represents the surface of the circle.

5. Press ESC to indicate that the process of creating the circle is finished.

N

N

Figure 4. Creating a circle around a point (40, 0)

* In GID the decimals are entered with a point, not a comma.
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2.4. Rotating the circle -3 degrees around a point

Use the Move window, which is
located in Utilities>Move.

Al Move gl

Entities type: | Surfaces w7
Within the Move menu and from

among the Transformation Transformation: |Rotation =
possibilities, select Rotation. The

. . L Angle: -3 il
type of entity to receive the rotation is Fr:rgste il Faees
a surface, so from the Entities Type —_— ,

ur: w00
menu, choose Surfaces.

w00

Enter -3 in the Angle box and check 3 =00
the Two dimensions box. (Provided W Two dimensions
we define positive rotation in the Second point
mathematical sense, which is
counter-clockwise, -3 degrees
equates to a clockwise rotation of 3
degrees.) 2

Enter the point (0, 0, 0) under First
Point. This is the point that defines

” [~ Duplicate entities
the center of rotation.

Do extrude:

Click Select to select the surface that
is to rotate, which in this case is that r
of the circle. o
v taintain layers
Press ESC (or Finish in the Move

. L. Multiple copies:
window) to indicate that the

selection of surfaces to rotate has Select  Cancel
been made, thus executing the
rotation.

Figure 5. The Move window
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2.5. Rotating the circle 36 degrees around a point and

copying it.
1. Use the Copy window, located in =
Utilities>Copy. @

2. Repeat the rotation process
explained in section 2.4, but this
time with an angle of 36 degrees

(see Figure 6). (Q

Figure 6. Result of the rotations

na NOTE: The Move and Copy operations differ only in that Copy creates new entities while
Move displaces entities.
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2.6. Rotating and copying the auxiliary lines

1. Use the Copy window, located in Utilities>Copy (see Figure 9).

2. Repeat the rotating and copying process from section 2.5 for the two auxiliary lines.
Select the option Lines from the Entities type menu and enter an angle of 36

degrees.
3. Select the lines to copy and rotate. Do this by clicking Select in the Copy window.
4. Press ESC to indicate that the - =
process of selecting lines is finished, ' Copy E'
thus executing the task (Figure 7). Enfties type: [Lines v
~ Transformation: |Rotation =
,:'.'-"" Angle; |36 Dearees
A s First point
Mum: w00
w00
- s z |00
\ : v Two dimensions
— Secand paint

Figure 7. Result of copying and rotating the line.
5. Rotate the line segment that goes
from the origin to point (40, 0) by 33
degrees and copy it (see Figure 8).

[ Duplicate entities

Do extrude: |Mo A

-
¥ Maintain layers

. Multiple copies: |1

Select Cancel

Figure 8. Result of the rotations and copies _ )
Figure 9. The Copy window

na NOTE: In the Copy and Move windows, the option Pick may be used to select existing points with
the mouse.
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2.7. Intersecting lines

1. Choose the option
Geometry2>Edit2>Intersection>
Line-line.

3. Select the upper circle resulting from
the 36-degree rotation executed in

section 2.5.

4, Select the line resulting from the 33- QJ
degree rotation executed in section
2.6 (see Figure 10). Figure 10. The two lines selected

5. Press ESC to conclude the
intersection of lines.

)

6. Create a line between point (55, 0)
and the point generated by the
intersection. To select the points,
use the option Join Ctrl-a in the

Contextual menu. @

7. Choose the option

Geometry>Edit>Intersection> Figure 11. Intersecting lines

Line-line in order to make another
intersection between the lower circle
and the line segment between point
(40, 0) and point (55, 0) (see Figure
11).

8. Then continue selecting to make an
intersection between the upper circle

and the farthest segment of the line QU
that was rotated 36 degrees (see
Figure 12).

Figure 12. Intersecting lines
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2.8. Creating an arc tangential to two lines

1. Choose Geometry>Create>Arc>Fillet curves.

2. Enter a radius of 1.35 inside the command line (see footnote 2 on page 4).

3. Now select the two line segments shown in Figure 13. Then press ESC to indicate
that the process of creating the arcs is finished.

Figure 13. The line segments to be selected
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2.9. Translating the definitive lines to the "profile" layer

1. Select the "profile” layer in the Layers window. The auxiliary lines will be eliminated
and the "profile" layer will contain only the definitive lines.

2. In the Sent To menu of the Layers window, choose Lines in order to select the
lines to be translated. Select only the lines that form the profile (Figure 14). To
conclude the selection process, press the ESC key or click Finish in the Layers
window.

Figure 14. Lines to be selected
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2.10. Deleting the "aux" layer

Click Off the profile layer.
Choose Geometry>Delete>All Types (or use the GiD Toolbox).

Select all the lines and surfaces that appear on the screen. (The click-and-drag
technique may be used to make the selection.)

Press ESC to conclude the selection of elements to delete.

Select the "aux" layer in the Layers window and click Delete.

Select the “profile” layer.

na NOTE: When a layer is clicked Off, GiD reminds you of this. From this moment on, whatever is drawn

does not appear on the screen since it is in the hidden layer.

na NOTE: To cancel the deletion of elements after they have been selected, open the mouse menu, go

to Contextual and choose Clear Selection.

na NOTE: Elements forming part of higher level entities may not be deleted. For example, a point that

defines a line may not be deleted.

na NOTE: A layer containing information may not be deleted. First the contents must be deleted.
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2.11. Rotating and obtaining the final profile

1. Make sure that the activated layer is
the "profile" layer. (Use the option
Layer To use.)

2. In the Copy window, select the line
rotation (Rotation, Lines).

3. Enter an angle of 36 degrees. Make
sure that the center is point (0, 0, 0)
and that you are working in two
dimensions.

4. In the Multiple Copies box enter 9.
This way, 9 copies will be made, thus
obtaining the 10 teeth that form the

profile of the model (9 copies and the
original).
Figure 15. The part resulting from this
5. Click Select and select the profile. process
Press the ESC key or click Finish in
the Copy window in order to conclude
the operation. The result is shown in
Figure 15.
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2.12. Creating a surface

1. Create a NURBS surface. To do this, select the option Geometry>
Create>NURBS Surface>By Contour. This option can also be found in the GiD
Toolbox.

2. Select the lines that define the profile of the part and press ESC to create the
surface.

3. Press ESC again to exit the function. The result is shown in Figure 16.

7

Figure 16. Creating a surface starting from the contour

na NOTE: To create a surface there must be a set of lines that define a closed contour.
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3. CREATING A HOLE IN THE PART

In the previous sections we drew the profile of the part and we created the surface. In this
section we will make a hole, an octagon with a radius of 10 units, in the surface of the part. First

we will draw the octagon.

1. Select from the menu Geometry->Create->Object>Polygon to create a regular
polygon.

2. Enter 8 as the number of sides of the polygon.
3. Enter (0,0,0) as the center of the polygon.
4. Enter or select (0,0,1) (Positive Z) as the normal of the polygon.

5. Enter 10 as the radius of the polygon and press ENTER. Press ESC to finish the
action.

We get the result as shown in figure 17. As we only need the boundary we should remove the
associated surface. Select the option Geometry->Delete>Surfaces and then select the

surface of the octagon. Press ESC to finish.

Figure 17. Regular 8-sided polygon
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3.1. Creating a hole in the surface of the mechanical part

1. Choose the option Geometry>Edit->Hole NURBS Surface.
2. Select the surface in which to make the hole (Figure 18).

3. Select the lines that define the hole (Figure 19) and press ESC.

Figure 18. The selected surface in which to Figure 19. The selected lines that define the
create the hole hole

4, Again, press ESC to exit this function.

Figure 20. The model part with the hole in it
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4. CREATING VOLUMES FROM SURFACES

The mechanical part to be constructed is composed of two volumes: the volume of the wheel
(defined by the profile), and the volume of the axle, which is a prism with an octagonal base that
fits into the hole in the wheel. Creating this prism will be the first step of this stage. It will be

created in a new layer that we will name "prism".
ted layer that Il " "

4.1. Creating the "prism" layer and translating the octagon
to this layer

1. Inthe Layers window, type the name of the new layer and click New.
2. Select the "prism" layer and click Layer To use to choose it as the activated layer.

3. Choose Lines in the Sent To menu in the Layers window. Select the lines that
define the octagon. Press ESC to conclude the selection.

7

O

Figure 21. The lines that form the octagon

4. Select the "profile" layer and click Off to deactivate it.
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4.2. Creating the volume of the prism

1. First copy the octagon a distance of -50 units relative to the surface of the wheel,
which is where the base of the prism will be located. In the Copy window, choose
Translation and Lines. Since we want to translate 50 units, enter two points that
define the vector of this translation, for example (0, 0, 0) and (0, 0, 50). (Make sure
that the Multiple Copies value is 1, since the last time the window was used its value
was 9).

2. Choose Select and select the lines of the octagon. Press ESC to conclude the
selection.

Figure 22. Selection of the lines that form the octagon

3. Since the Z axis is parallel to the user's line of vision, the perspective must be
changed to visualize the result. To do this, use the Rotate Trackball tool, which is
located in the GiD Toolbox and in the mouse menu.

Figure 23. Copying the octagon and changing the perspective

4. Choose Geometry->Create>NURBS surface>By contour. Select the lines that
form the displaced octagon and press ESC to conclude the selection. Again, press
ESC to exit the function of creating the surfaces.
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Figure 24. The surface created on the translated octagon

5. In the Copy window, choose Translation and Surfaces. Make a translation of 110
units. Enter two points that define a vector for this translation, for example (0, 0, 0)
and (0, 0, -110).

6. To create the volume defined by the translation, select Do Extrude Volumes in the
Copy window.

7. Click Select and select the surface of the octagon. Press ESC. The result is shown
in Figure 25.

Figure 25. Creation of the volume of the prism

8. Choose the option Render->Flat from the mouse menu to visualize a more realistic
version of the model. Then return to the normal visualization using Render->
Normal.
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Figure 26. Visualization of the prism with the option Render 2Flat.

na NOTE: The Color option in the Layers window lets you define the color and the opacity of the
selected layer. This color is then used in the rendering of elements in that layer.
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o

4.3. Creating the volume of the wheel

Visualize the "profile" layer and activate it. The volume of the wheel will be created
in this layer. Deactivate the "prism" layer in order to make the selection of the
entities easier.

In the Copy window, choose Translation and Surfaces. A translation of 10 units
will be made. To do this, enter two points that define a vector for this translation, for
example (0, 0, 0) and (0, 0, -10).

Choose the option Do Extrude Volumes from the Copy window. The volume that is
defined by the translation will be created.

Make sure that the Maintain Layers option is not checked, hence the new entities
created will be placed in the layer to use; otherwise, the new entities are copied to
the same layers as their originals

Click Select and select the surface of the wheel. Press ESC.
Select the two layers and click them On so that they are visible.

Choose Render->Flat from the mouse menu to visualize a more realistic version of
the model (Figure 27).

Figure 27. Image of the wheel
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5. GENERATING THE MESH

Now that the part has been drawn and the volumes created, the mesh may be generated. First

we will generate a simple mesh by default.

Depending on the form of the entity to be meshed, GiD performs an automatic correction of the
element size. This correction option, which by default is activated, may be modified in the
Meshing card of the Preferences window, under the option Automatic correct sizes.
Automatic correction is sometimes not sufficient. In such cases, it must be indicated where a
more precise mesh is needed. Thus, in this example, we will increase the concentration of
elements along the profile of the wheel by following two methods: 1) assigning element sizes

around points, and 2) assigning element sizes around lines.

5.1. Generating the mesh by default

1. Choose Meshing>Generate Mesh.

2. A window comes up in which to enter the maximum element size of the mesh to be
generated (Figure 28). Leave the default value given by GiD unaltered and click OK.

i Enter value window §|

Enter size of elements to be generated

Ok Cancel

Figure 28. The window in which the maximum element size is entered
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3. A window appears showing how the meshing is progressing. Once the process is
finished, another window opens with information about the mesh that has been
generated (Figure 29). Click OK to visualize the resulting mesh (Figure 30).

"Il Dialog window

% Mesh Generated. Press 'OK' 1o see it

Murn. of Tetrahedra elements=3718 :I
Mum. of nodes=1335

Cancel

Figure 29. The window with information about the mesh
generated

Figure 30. The mesh generated with default
settings

4. Use the Mesh>View mesh boundary option to see only the contour of the
volumes meshed without the interiors (Figure 31). This visualization mode may be
combined with the various rendering methods.

Figure 31. Mesh visualized with the Mesh 2View mesh boundary option
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5. Visualize the mesh generated with the various rendering options in the Render
menu, located in the mouse menu.

Figure 32. Mesh visualized with Mesh 2View mesh boundary combined with Render 2Flat.

6. Choose View>Mode->Geometry to return to the normal visualization.

ma NOTE: To visualize the geometry of the model use View 2Mode 2Geometry. To visualize the mesh
use View >Mode ?Mesh.
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5.2.  Generating the mesh with assignment of size around
points

1. Enter view rotate angle -90 90 ESC® in the command line. This way we will have a
side view.

Figure 33. Side view of the part.

2. Choose Mesh->Unstructured>Assign sizes on points. A window appears in
which to enter the element size around the point to be selected. Enter 0.7.

3. Select only the points on the wheel profile (Figure 34). One way of doing this is to
select the entire part and then deselect the points that form the prism hole. Press
ESC to conclude the selection process.

Figure 34. The selected points of the wheel profile

4. Choose Mesh=>Generate mesh.

® Another option equivalent to view rotate angle -90 90 is Rotate>Plane XY, located in the mouse menu.
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5. A window opens asking if the previous mesh should be eliminated (Figure 35). Click
Yes. Another window appears in which the maximum element size should be
entered. Leave the default value unaltered.

"I Dialog window

e Erase old mesh?

Mo LCancel

Figure 35

6. A third window shows the meshing process. Once it has finished, click OK to
visualize the resulting mesh (Figure 36).

Figure 36. Mesh with assignment of sizes around the points on the wheel profile
7. A greater concentration of elements has been achieved around the points selected.

8. Choose View>Mode>Geometry to return to the normal visualization.
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5.3. Generating the mesh with assignment of size around
lines

1. Open the Preferences window, which is found in Utilities, and select the Meshing
card. In this window there is an option called Unstructured Size Transitions which
defines the size gradient of the elements. A high gradient number means a greater
concentration of elements on the wheel profile. To do this, select a gradient size of
0.8. Click Accept.

2. Choose Mesh>Reset mesh data to delete the previously assigned sizes from
section 5.2.

3. Choose Mesh->Unstructured->Assign sizes on lines. A window appears in which
to enter the element size around the lines to be selected. Enter size 0.7. Select only
the lines of the wheel profile (Figure 37) in the same way as in section 5.2.

Figure 37. Selected lines of the wheel profile

4, Choose Mesh>Generate mesh. A window appears asking if the previous mesh
should be eliminated. Click Ok.
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5. Another window opens in which the maximum element size should be entered.
Leave the default value unaltered.

6. A greater concentration of elements has been achieved around the selected lines. In
contrast to the case in section 5.2, this mesh is more accurate since lines define the
profile much better than points do (Figure 38).

Figure 38. Mesh with assignment of sizes around lines
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6. OPTIMIZING THE DESIGN OF THE PART

The part we have designed can be optimized, thus achieving a more efficient product. Given
that the part will rotate clockwise, reshaping the upper part of the teeth could reduce the weight
of the part as well as increase its resistance. We could also modify the profile of the hole in

order to increase resistance in zones under axle pressure.

To carry out these optimizations, we will use new tools such as NURBS lines. The final steps in
this process will be generating a mesh and visualizing the changes made relative to the

previous design.
This example begins with a file named "optimizacion.gid".

6.1. Modifying the profile

1. Choose Open from the Files menu and open the file "optimizacion.gid".

2. The file contents appear on the screen. In order to work more comfortably, select
Zoom In, thus magnifying the image. This option is located both in the GiD Toolbox
and in the mouse menu under Zoom.

2

(

Figure 39. Contents of the file “optimizacion.gid”.
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10.

11.

12.

CASE STUDY 1

Make sure that the "aux" layer is activated.

Choose Geometry->Edit->Divide>Lines>Num Divisions. This option divides a
line into a specified number of segments.

A window comes up in which to enter the number of partitions. Enter 8.
Select the line segment from the upper part of a tooth (Figure 39) and press ESC.

Using the option Geometry->Create>Point, and create a point with the
coordinates (40, 8.5).

Choose Geometry->Create>NURBS line to create a NURBS curve. The NURBS
line to be created will pass through the two first points which have been created on
dividing the line at point (40, 8.5) and by the two last points of the divided line.

-

Figure 40. Optimizing the design

Select the first point through which the curve will pass. To do this use Join Ctrl-a,
located in Contextual in the mouse menu.

One at a time, select the rest of the points except the last one. Use Join Ctrl-a each
time in order to ensure that the line passes through the point.

Before selecting the last point, choose Last Point in the Contextual menu. Then
finish the NURBS line. The result is shown in Figure 40.

Send the new profile (See Figure 41) to the "profile" layer and eliminate the auxiliary
lines.
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Figure 41. Optimizing the design

13. Repeat the process explained in sections 2.11 and 2.12 to create the wheel surface:
use the rotation tool to create the entire profile and, using Geometry->
Create>NURBS Surface->By contour, select it to create a NURBS surface.

14. Repeat the processes explained in section 3 (except section 3.1) and sections 4.1
and 4.2 to create the prismatic volume.
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6.2. Modifying the profile of the hole

Move the lines of the octagon placed in the profile surface to the “profile” layer (with
the Send To button).

Click Off the "prism" layer. Hiding it simplifies the space on the screen.
Choose Geometry->Create>Object>Circle.

Enter (-10.5, 0) as the center point. Enter a normal to the XY plane (Positive Z) and
aradius of 1.5.

From the Toolbox, use the Delete=>Surfaces tool to delete the surface of the circle
so that only the line is left. This way the Geometry->Edit=> Intersection=>Multiple
Lines option may be used to intersect the circle (circumference). Select only the
circle and the two straight lines that intersect it.

Choose Copy from the Utilities menu and make seven copies (Multiple copies=7),
rotating the circle -45 degrees.

Using the intersection options, delete the auxiliary lines leaving only the valid lines,
thus obtaining the new profile of the hole. The result is illustrated in Figure 42.

Create the hole in the surface of the wheel using Geometry->Edit>Hole NURBS

Surface (the result is shown in Figure 43).
Jév
- fﬁ)
e

7

\

Figure 42. The new hole profile Figure 43. The surface of the new optimized design
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6.3. Creating the volume of the new design

Repeat the same process as in section 4.3:

1. In the Copy window, choose Translation and Surfaces. Enter two points that
define a translation of 10 units, for example (0, 0, 10) and (0, 0, 0). (Make sure that
the Multiple Copies value is 1).

2. Choose Do Extrude Volume in the Copy window.

3. Click Select and select the surface of the wheel. Press ESC.

Figure 44. The volume of the optimized design

4. Click On the "prism" layer.
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7. GENERATING THE MESH FOR THE NEW DESIGN

Generating the mesh for the optimized design is more complex. In this geometry it is especially
important to obtain a precise mesh on the surfaces around the hole and on the surfaces of the
teeth.

Initially, we will generate a simple mesh by default. Then we will generate a mesh using Chordal

Error® to obtain a more accurate resullt.
7.1. Generating a mesh for the new design by default

1. Choose the option Mesh->Generate mesh.

2. A window appears in which to enter the maximum element size for the mesh to be
generated. Leave the default value provided by GiD unaltered and click OK.

Figure 45. A detail of the mesh generated by default

® The Chordal Error is the distance between each element generated by the meshing process and the real
profile.
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7.2. Generating a mesh using "Chordal Error"

1. Choose MeshUnstructured>Sizes by Chordal error.

2. Provide the values shown in figure 46.

Assign sizes by chordal error |z|
Chordal Error: |0.0%

b amimum meszhing size; |15

|

Mirirmum meshing size: |0.1

ok LCancel

<

Figure 46. Chordal error windows
3. Choose Mesh>Generate mesh.

4, A greatly improved approximation has been achieved in zones containing curves
and, more specifically, along the wheel profile and the profile of the hole (see Figure

47).

Figure 47. A detail of the mesh generated using Chordal Error
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CASE STUDY 2
IMPLEMENTING A COOLING PIPE

This case study shows the modeling of a more complex piece and concludes with a detailed
explanation of the corresponding meshing process. The piece is a cooling pipe composed of
two sections forming a 60-degree angle.

The modeling process consists of four steps:

1. Modeling the main pipes

2. Modeling the elbow between the two main pipes, using a different file
3. Importing the elbow to the main file
4. Generating the mesh for the resulting piece

At the end of this case study, you should be able to use the CAD tools available in GiD as well
as the options for generating meshes and visualizing the result.
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1. WORKING BY LAYERS

Various auxiliary lines will be needed in order to draw the part. Since these auxiliary lines must
not appear in the final drawing, they will be in a different layer from the one used for the finished

model.

1.1. Creating two new layers

1. Open the layer management
window, which is found in the

Utilities->Layers menu. iy Layers [‘ZI
2. Create two new layers called SEETE lHO":'fUlE'B |

Layerd i

“aux” and “ok”. Enter the name for
each layer in the Layers window
(Figure 1) and click New.

Laver Touze: +* aux

3. Choose “aux’ as the activated
layer. To do this, click on "aux" to On i Color...
highlight it and then click on the (]
Layer To Use button. (The name ﬁ B t‘ El el
of the activated layer will appear Hew
next to the button, "aux" in this Delete I | s
case.) From now on, all the
entities created will belong to this Taoback Send To - Cloze

layer.

Figure 1. The Layers window
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2. CREATING THE AUXILIARY LINES

The auxiliary lines used in this project are those that make it possible to determine the center of

rotation and the tangential center, which will be used later to create the model.

2.1. Creating the axes

1. Choose the Line option, by selecting Geometry->Create->Straight line'.

2. Enter the coordinate (0, 0) in the command line.

3. Enter the coordinate (200, 0) in the command line.

4. Press ESC? to indicate that the process of creating the line is finished.

5. If the entire line does not appear on the screen, use the option Zoom Frame, which

is located in the GiD Toolbox and in Zoom in the mouse menu.

6. Again, choose Line. Draw a line between points (0, 25) and (200, 25). The result is
shown in Figure 2.

Figure 2

! This option can also be found in the GiD Toolbox.

2 Pressing the ESC key is equivalent to pressing the center mouse button.
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7. Go to the Copy window (Figure 4), which is found in Utilities>Copy.

8. Choose Rotation from the Transformation menu and Lines from the Entities

Type menu.

9. Enter an angle of -60 degrees and click on
Two dimensions.

10. Enter point (200, 0, 0) in First Point. This is
the point that defines the center of rotation.

11. Click Select to select the first line we drawn.

12. After making the selection, press ESC (or
Finish in the Copy window) to indicate that
the selection of lines to be rotated is finished.
The result is shown in Figure 3.

Figure 3. Creating the axes

fil Copy

Entitie=s type: |Lines b
Transformation:  |Ratation -

Angle: |-60 Degrees
First point
Mun: W (200
w (0.0
e z |00

Second paint

[ Duplicate entiies

Do extrude: Mo -

=
[v M aintain layers

tulbiple copies: |1

Select Cancel

&3

Figure 4. The Copy window
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2.2. Creating the tangential center

Choose the menu option Geometry->Create->Straight line. On the mouse menu,
choose Contextual and use Join Ctrl-a to select points (0, 0) and (0, 25). Press
ESC.

In the Copy window, choose Rotation from the Transformation menu and Lines
from the Entities Type menu. Enter an angle of 120 degrees, and the coordinates
(0, 25, 0) in First point also check the Two dimensions option. Finally select last
line created.

In the Copy window, choose Translation from the Transformation menu and
Lines from the Entities Type menu. The translation vector for the translation to be
made is the line just created. As the first point of the translation, select the point
farthest from this line segment. For the second point, select the other point of the
line (Figure 5). To select an existing point, you must change the “No Join / Join”
option located in the contextual submenu from 3rd mouse’s button menu or use the
shortcut (Control-a), notice that the cursor change from a cross to a box.

First point

Té)nd point \
N

Figure 5. The line segment selected is the Figure 6. Result of the translation

translation vector. with copy



GID USER MANUAL 83

4. Click Select to select the line segment that forms an angle of -60 degrees with the
horizontal. Press ESC to indicate that the selection has been made.

5. Choose Geometry>Edit>Intersection>Line-line.
6. Select the two inner lines.

7. Click Yes to confirm that there is an intersection and that, therefore, the shortest
distance between the two entities is 0. The intersection between the two entities
(lines) creates a point. This point will be the tangential center.

8. Press ESC to indicate that the process of intersection between lines is finished.

\
\

b

h, .
\ t\aggenma
W C pter
i
n

4

-
I

Figure 7. The auxiliary lines

na NOTE: The Undo option allows you to undo the operations most recently carried out. If an error is
made, go to Utilities2Undo; a window appears where you can select all the options to be
eliminated.
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3. CREATING THE FIRST COMPONENT PART

In this section the entire model, except the T junction, will be created. The model to be created
is composed of two pipes forming a 60-degree angle. To start with, the first pipe will be created.

This pipe will then be rotated to create the second pipe.

3.1. Creating the profile

1. Select the ok layer and click on Layer To use. From now on, all entities created will
belong to the ok layer.
2. Choose the Line option, located in Geometry->Create->Straight line.

3. Enter the following points: (0, 11), (8, 11), (8, 31), (11, 31), (11, 11) and (15, 11).
Press ESC to indicate that the process of creating lines is finished.

Figure 8. Profile of one of the disks around the pipe

4. From the Copy window, choose Lines and Translation. A translation defined by
points (0, 11) and (15, 11) will be made. In the Multiple copies option, enter 8 (the
number of copies to be added to the original). Select the lines that have just been

drawn.

/\'I/,"I"I''I"I"I"I''I"I"I‘I"I"I''I'I"I"II
[LELEEEE s

Figure 9. The profile of the disks using Multiple copies
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5. Choose Line, located in Geometry=>Create=>Straight line. Select the last point on
the profile (at the right part of the profile) using the option Join Ctrl-a, which is in the
Contextual menu in the mouse menu. Now choose the option No join Ctrl-a. Enter
point (200, 11). Press ESC to finish the process of creating lines.

6. Again, choose the Line option and enter points (0, 9) and (200, 9). Press ESC to
conclude the process of creating lines (Figure 10).

AN

LI

A S

Figure 10. Creating the lines of the profile Figure 11. Copy of the vertical line segment starting

at the origin of coordinates

7. From the Copy window, choose Lines and Translation. As the first and second
points of the translation, enter the points indicated in Figure 11. Click Select and
select the vertical line segment starting at the origin of coordinates. Press ESC.

8. Choose Geometry>Edit>Intersection>Multiple lines. Select the last two lines
created and the vertical line segment coming down from the tangential center (see
Figure 12). Press ESC.
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/T(ﬂﬂﬂﬂﬂﬂﬂﬂ
[
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Figure 12. Selecting the lines to intersect

9. Choose Geometry>Delete>All Types. (This tool may also be found in the GiD
Toolbox.) Select the lines and points beyond the vertical that passes through the
tangential center. Press ESC. They will be deleted and the result should look like
that shown in Figure 13.

l'(‘TT nnnnunnon
I O \

Figure 13. Profile of the pipe and the auxiliary lines
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3.2. Creating the volume by revolution

1. Rotation of the profile will be carried out in two rotations of 180 degrees each. This
way, the figure will be defined by a greater number of points.

2. From the Copy window, select Lines and Rotation. Enter an angle of 180 degrees
and from the Do extrude menu, select Surfaces. The axis of rotation is that defined
by the line that goes from point (0, 0) to point (200, 0). Enter these two points as the
First Point and Second Point. Be sure to enter 1 in Multiple Copies.

”

3. Click Select. For an improved view when selecting the profile, click Off the “aux’
layer. Press ESC when the selection is finished. The result should be that illustrated
in Figure 14.

Figure 14. Result of the first step in the rotation (180 degrees)

4, Repeat the process, this time entering an angle of —180 degrees.

5. To return to the side view (elevation), choose Rotate>Plane XY.
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6. Choose Render->Flat from the mouse menu to visualize a more realistic version of
the model. Return to the normal visualization with Render->Normal. This option is
more comfortable to work with.

Figure 15. The pipe with disks, created by rotating the profile.

ma NOTE: To select the profile once the first rotation has been performed, first select all the lines and
then delete those that do not form the profile. Use the option Rotate 2Trackball from the mouse
menu to rotate the model and make the process of selection easier.
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3.3. Creating the union of the main pipes

1. Choose the Zoom=In option from the mouse menu. Magnify the right end of the
model.

2. Make sure the "aux" layer is visible.

3. From the Copy window, select Lines and Rotation. Enter an angle of 120 degrees
and from the Do extrude menu, select Surfaces. Since the rotation may be done in
2D, choose the option Two Dimensions. The center of the rotation is the tangential

center.

Figure 16. The magnified right end of
the model, and the lines to be selected
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4. Click Select and select the four lines that define the right end of the pipe (see Figure
16). Press ESC when the selection is finished.

Figure 17. Result of the rotation
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3.4. Rotating the main pipe

1. From the Copy window, select Surfaces and Rotation. Enter an angle of -60
degrees. Since the rotation may be done in 2D, choose the Two Dimensions
option. The center of the rotation is the intersection of the axes, namely point (200,
0). Ensure the Do Extrude menu is set to No.

2. Click Select and select all the surfaces except those defining the elbow of the pipe.
Press ESC when the selection is finished.

/ o
L e r\

-
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Figure 18. Geometry of the two pipes and the auxiliary lines
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3.5. Creating the end of the pipe

From the Copy window, select Surfaces and Rotation. Enter an angle of 180
degrees. Since the rotation may be done in 2D, choose the option Two
Dimensions. The center of rotation is the upper right point of the pipe elbow. Make
sure the Do Extrude menu is set to No.

2. Click Select and select the surfaces that join the two pipe sections.

3. In the Move window, select Surfaces and Translation. The points defining the

translation vector are circled in Figure 19.

.- - - ' - - ‘-0 = .-

Figure 19. The circled points define the translation vector.

4. Click Select and select the surfaces to be moved. Press ESC. The result should be
as is shown in Figure 20.
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Figure 20. The final position of the translated elbow.

5. Choose Geometry>Create>NURBS surface>By contour and select the four
lines that define the opening of the pipe (Figure 21). Press ESC.

6. From the Files menu, choose Save in order to save the file. Enter a name for the file
and click Save.

Figure 21. Opening at the
end of the pipe
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4. CREATING THE SECOND COMPONENT PART: THE
T JUNCTION

Now, an intersection composed of two pipe sections will be created in a separate file and the

surfaces will be trimmed. Then this file will be imported to the original model to create the entire

piece.

4.1. Creating one of the pipe sections

Choose Files=>New, thus starting work in a new file.

2. Choose Geometry->Create->Point and enter points (0, 9) and (0, 11). Press ESC
to conclude the creation of points.

3. From the Copy window, select Points and Rotation. Enter an angle of 180 degrees
and from the Do extrude menu, select Lines. The axis of rotation is the x axis. Enter
two points defining the axis, one in First Point and the other in Second Point, for
example, (0, 0, 0) and (100, O, 0) (Figure 22).

Click Select and select the two points just created.

5. Repeat the process, this time entering an angle of —180 degrees, thus creating the
profile of the pipe section with a second rotation of 180 degrees. The rotation could
have been carried out in only one rotation of 360 degrees. However, in the present
example, each circumference must be defined between two points (Figure 23).

Figure 23. The combined result of the first rotation
and the second rotation of —180 degrees, thus
obtaining the profile of the pipe section

Figure 22. The result of the first
180-degree rotation
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6. From the Copy window, choose Lines and Translation. In First Point and Second
Point, enter the points defining the translation vector. Since the pipe section must
measure 40 length units, the vector is defined by points (0, 0, 0) and (-40, 0, 0).

7. From the Do extrude menu, choose the Surfaces option.

8. Click Select to select the lines that define the cross-section of the pipe. Press ESC
to conclude the selection process.

Figure 24. Creating a pipe by extruding circumferences
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4.2. Creating the other pipe section

1. Choose Geometry>Create>Point and enter points (20, 9) and
(-20, 11). Press ESC to conclude the creation of points.

2. Fromthe Copy window, select Points and Rotation. Enter an angle of 180 degrees
and from the Do extrude menu, select Lines. Since the rotation can be done on the
Xy plane, choose Two Dimensions. The center of rotation is the coordinates (-20, O,
0).

3. Click Select and select the two points just created. Repeat the process, this time
entering an angle of -180 degrees.

4. From the Copy window, select Lines and Translation. In First Point and Second
Point enter the points defining the translation vector. Since this pipe section must
also measure 40 length units, the vector is defined by points (0, 0, 0) and (0, 0, 40).

5. From the Do extrude menu, select the Surfaces option.

6. Click Select to select the lines that define the cross-section of the second pipe.
Press ESC to conclude the selection.

Figure 25. A rendering of the two intersecting pipes
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4.3. Creating the lines of intersection

1. Choose Geometry>Edit>Intersection>Surface-surface.

2. Select the outer surfaces of each pipe, thus forming the intersection of the two
surfaces selected.

3. Repeat the process to obtain the four lines of intersection.

Figure 26. Creating lines of intersection between the surfaces
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4.4. Deleting surfaces and lines

1. Choose Geometry->Delete>Surfaces and select the small surfaces inside the first
pipe. Press ESC to conclude the process of selection.

2. Choose Geometry->Delete>Lines. Select the lines defining the end of the second
pipe (foreground) that are still inside the first pipe (background). The result is shown
in Figure 27.

Figure 27. Final configuration after deleting surfaces and lines
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4.5. Closing the volume

1.

The model now has three outlets. The two farthest from the origin of coordinates

must be closed. The third will be connected to the rest of the piece when the T
junction is imported.

2. Choose Geometry>Create>NURBS Surface>By contour and then select the
lines defining the outlet in the foreground of Figure 28. Press ESC (see Figure 28).

Figure 28. Creating a NURBS surface to close the outlet in the foreground

3. Repeat the process for the other outlet to be closed.

4. From the Files menu, select Save to save the file. Enter a name for the file and click
Save.
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5. IMPORTING THE T JUNCTION TO THE MAIN FILE

The two parts of the model have been drawn. Now they must be joined so that the final volume

may be created and a mesh of the volume may be generated.

5.1. Importing a GiD file

1. Choose Open from the Files menu. Select the file where the first part, created in
section 3, was saved. Click Open.

2. Choose Files>Import>Insert GiD geometry from the menu. Select the file where
the second part, created in section 4, was saved. Click Open.

3. TheT junction appears. Bear in mind that the lines which define the end of the first
pipe (background) of the T junction, and which have been imported, were already
present in the first file. Notice that the lines overlap. This overlapping will be
remedied by collapsing the lines.

Figure 29. Importing the T junction file to the main file.
Some points are duplicated and must be collapsed.
4. Choose the option Geometry>Edit>Collapse>Lines. Select the overlapping
lines and press ESC.
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5.2. Creating the final volume

1. Choose Geometry>Create>Volume->By contour and select all the surfaces that
define the volume. Press ESC to conclude the selection process.

2. Choose Render->Smooth to visualize a more realistic version of the model.

Figure 30. A rendering of the finished piece of equipment
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6. GENERATING THE MESH

Now that the model is finished, it is ready to be meshed. The mesh will be generated using

Chordal Error in order to achieve greater accuracy in the discretization of the geometry. The

chordal error is the distance between the element generated by the meshing process and the

real profile of the model. By selecting a sufficiently small chordal error, the elements will be

smaller in the zones with greater curvature.

o g K~ W D

6.1. Generating the mesh using Chordal Error

Choose the option Mesh->Unstructured->Sizes by Chordal error.
Enter 1 for the minimum element size.

Enter 15 for the maximum element size.

Enter 0.2 for the chordal error.

Choose Mesh>Generate mesh.

A window opens in which to enter the maximum element size of the mesh to be
generated. Leave the default value provided by GiD unaltered and click OK.

When the meshing process is finished, a window appears with information about the
mesh that has been generated. Click OK to visualize the mesh.

Choose Mesh->View Mesh Boundary to see only the contour of the volumes
meshed but not the interiors.

The visualization may be rendered using the various options in the Render menu,
located in the mouse menu.
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na NOTE: By default GiD corrects element size depending on the form of the entity to mesh. This
correction option may be deactivated or reactivated in the Meshing card in the Preferences
window under the option Automatic correct sizes.

Figure 31. The mesh generated for the piece
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6.2. Generating the mesh by assignment of sizes on

surfaces

1. Choose Mesh>Unstructured>Assign sizes on surfaces. A window opens in
which to enter the element size for the surfaces to be selected. Enter size 1.

Select the surfaces of the elbow.
Choose Mesh->Generate mesh.

A window appears asking whether the previous mesh should be eliminated. Click
Ok.

Another window appears in which the maximum element size should be entered.
Leave the default value provided by GiD unaltered and click OK.

Choose Mesh->View Mesh Boundary to see only the contour of the meshed
volumes but not the interiors (Figure 32).

o g kb

Figure 32. The mesh with a concentration of elements on the surfaces of the elbow

7. A greater concentration of elements has been achieved on the selected surfaces.
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ASSIGNING ELEMENT SIZES FOR
GENERATING THE MESH

The objective of this example is to mesh a mechanical piece using the various options in GiD for
assigning sizes to elements, and the different surface meshers available. In this example a
mesh is generated for each of the following methods for assigning sizes, using different surface
meshers:

Assigning sizes around points

Assigning sizes around lines

Assigning sizes on surfaces

Assigning sizes with Chordal Error
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1. INTRODUCTION

In order to carry out this example, start by opening the project “ToMesh4.gid”. This project
contains a geometry that will be meshed using four different methods, each one resulting in a

different density of elements in certain zones.

1.1. Reading the initial project

1. Inthe Files menu, select Read. Select the project “ToMesh4.gid” and click Open.

2. The geometry appears on the screen. It is a set of surfaces.

3. Select Render->Flat from the mouse menu’.

4. Select Rotate>Trackball from the mouse menu. (This tool is also available within
the GiD Toolbox.) Make several changes in the perspective so as to get a good idea

of the geometry of the object.

5. Finally, return to the normal visualization, selecting Render=>Normal. This mode is
more user-friendly.

Figure 1. Contents of the project “ToMesh4.gid".

' The mouse menu appears when the right mouse button is clicked.
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2. ELEMENT- SIZE ASSIGNMENT METHODS

GiD automatically corrects element sizes according to the shape of the entity to be meshed and
its surrounding entities. This default option may be deactivated and reactivated by going to the
Mesh menu, selecting Preferences? and then Automatic correct sizes>.

Sometimes, however, this type of correction is not sufficient and it is necessary to indicate
where on the mesh greater accuracy is needed. In these cases, GiD offers various options and
methods allowing sizes to be assigned to elements.

Five examples are shown to illustrate the default method and the four other methods.

2.1. Assignment using default options

Select Mesh->Generate Mesh.

2. A window appears showing the maximum element size. Leave this default size
unaltered and click OK.

3. A meshing process window opens. Then another window appears with information
about the mesh generated. Click OK to visualize the mesh (see Figure 2).

Figure 2. Meshing by default.

2 The Preferences option can also be found in the Utilities menu.

® Automatic correct sizes automatically executes the options Assign sizes>By geometry and Assign

sizes>Correct sizes.
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Note that in the zone highlighted in Figure 3, elements are smaller than in the rest of the
model. This is because of the shape of the surface placed there. When all meshing
preferences are set to their default levels, as for this example, the RFAST surface
mesher is used. In this way, geometrical entities are meshed hierarchically: first of all
lines are meshed, then the surfaces, and finally the volumes. The line elements size
depends on the shape of surfaces (as can be seen in this example). Later on we will see
an example using RIUMP mesher, where element sizes are distributed differently.

Figure 3. Meshing by default. Zone where elements are smaller because of the surface shape.
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2.2.

109
Assignment around points

Select Mesh->Unstructured->Assign size on points. A window appears in which
to enter the element size around the points to be chosen. Enter 0.1 and click OK.
points is finished.

Select the point indicated in Figure 4. Press ESC* to indicate that the selection of
Select Mesh->Generate Mesh.

unaltered and click OK.

A window opens asking whether the previous mesh should be eliminated. Click Ok.
GiD then asks you to enter the maximum element size. Leave the default value

Figure 4. Geometry of the model. The point around
which the mesh will be concentrated.

Figure 5. The mesh with a concentration of
elements around the point.

* Instead of pressing the ESC key, the center
also be used.

mouse button or the mouse wheel can
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A concentration of elements appears around the chosen point, given the selected
size (0.1) of these elements (see Figure 5).

Go to Utilities and open Preferences. Click Meshing. In the window that appears
there is the option Unstructured Size Transitions. This option defines the
transition gradient of element sizes (size gradient), whose values are between 0 and
1. The greater the size gradient, the greater the change in space. To test this, enter
the value 0.4 and click Accept.

Again, select Mesh->Generate Mesh.
A window opens asking whether the previous mesh should be eliminated. Click Ok.

GiD then asks you to enter the maximum element size. Leave the default value
unaltered and click OK.

[}

L]

Figure 6. Mesh with the elements concentrated around a point, with a size gradient of 0.8.

11. The size gradient (0.4) results in a higher density around the point (see Figure 6).

12.

Now go back and enter 0.6 in Unstructured Size Transitions. This will result in a
mesh more suitable for our objectives. Click Accept.
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2.3. Assignment around lines

1. Select Mesh>Unstructured>Assign size on lines. In the window that appears,
enter the size of the elements around the lines that will be chosen. Enter 0.5 and
click OK.

2. Select the lines defining the base of the prism (i.e. lines 1, 2, 3, 4 and 40). To see
entity numbers select Label from the mouse menu or from the View menu. If you
wish geometrical entity labels to be displayed, the view mode has to be set to
Geometry using View>Mode->Geometry (this option may also be found in the GiD
Toolbox), and the render mode must be set to Normal. Press ESC.

Select Mesh->Generate Mesh.
A window opens asking if the previous mesh should be eliminated. Click Yes.

Another window appears in which you may enter a maximum element size. Leave
the default value unaltered and click OK. This results in a high concentration of
elements around the chosen lines, given that the selected element size (0.5) is
much smaller than that of the rest of the elements in the model (see Figure 7).

Figure 7. Mesh with a concentration of elements around lines.
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2.4. Assignment on surfaces

Select Mesh->Unstructured=>Assign size on surfaces. In the window that
appears, enter the size of the elements to be assigned on the surfaces that will be
chosen. Enter 0.5 and click OK.

Select the triangular surface resulting from the section of one of the vertexes of the
prism (surface number 1). Press ESC.

Select Mesh>Generate Mesh.
A window opens asking if the previous mesh should be eliminated. Click Yes.

Another window appears in which you can enter the maximum element size. Leave
the default value unaltered and click OK. This results in a high concentration of
elements on the chosen surface; due to the value selected (0.5) (see Figure 8).

Figure 8. Mesh with a concentration of elements on a surface.



GID USER MANUAL 113

2.5. Assignment with Maximum Chordal Error

Select Mesh->Unstructured->Sizes by chordal error....
GiD asks for the minimum meshing size. Enter 0.1.

GiD asks for the maximum meshing size. Enter 10.

Ll

Enter the chordal error. This error is the maximum distance between the element
generated and the real object (geometry). Enter 0.05 and press OK.

Select Mesh->Generate Mesh.

o

A window opens asking if the previous mesh should be eliminated. Click Yes.

7. Another window appears in which you can enter a maximum element size. Leave
the default value unaltered and click OK. This results in a high concentration of
elements in curved areas. Now our approximation is significantly improved (see
Figure 9).

Figure 9. Mesh using sizes assignment by chordal error. Here, there is a greater
concentration of elements in the curved zones.
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RJUMP MESHER

3.1. RJump default options

The RJump mesher is a surface mesher that meshes patches of surfaces (in 3D space)
and is able to skip the inner lines of these patches when meshing. By default, the RJump
mesher skips the contact lines between surfaces that are tangent enough, and points
between lines that are tangent enough. By selecting Mesh->Draw—> Skip entities
(Rjump), the entities that RJump is going to skip and the ones that it is not going to skip are
displayed in different colors. In this chapter we will see the properties of this mesher.

1. Select Mesh->Reset mesh data to reset all mesh sizes introduced previously.

2. A window appears advising that all the mesh information is going to be erased.
Press OK.

3. Go to Utilities and open Preferences. Click Meshing. In the window that appears
you can choose between the three surface meshers available in GiD (RFast, RSurf
and RJump). Select RJump mesher. Click Accept.

4. Select Mesh->Generate Mesh.
A window opens asking if the previous mesh should be eliminated. Click Yes.

6. Another window appears in which you can enter a maximum element size. Leave
the default value unaltered and click OK. This results in a mesh where contact lines
between surfaces that are tangent enough do not have nodes; contact points
between lines tangent enough are also skipped when meshing (see Figure 10).

Figure 10. Mesh using the RJump mesher.

Note that the smaller elements shown in Figure 3 do not appear in this mesh, because of
the properties this mesher.
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Using the RJump mesher it is possible to assign sizes to different entities. As an
example, select Mesh->Unstructured->Size by chordal error....

7. GiD asks for the minimum element size. Enter 0.1.
8. GiD asks for the maximum element size. Enter 10.

9. Enter the chordal error. This error is the maximum distance between the element
generated and the real object. Enter 0.05 and press OK.

10. Again, select Mesh->Generate Mesh.
11. A window opens asking if the previous mesh should be eliminated. Click Ok.

12. Another window appears in which you can enter a maximum element size. Leave
the default value unaltered and click OK. This results in a high concentration of
elements in curved areas, without the nodes in the lines and points that mesher
skips. Now our approximation is significantly improved (see Figure 11).

Figure 11. Mesh using the RJump mesher and assigning sizes by chordal error.
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3.2. Force to mesh some entity

If there is a line or a point that the RJump mesher would usually skip, but that you wish
to be meshed, you can specify the entity so that it is not skipped. As an example, we will
force Rjump to mesh line number 43, in order to concentrate elements around point
number 29, as it was done in chapter 2.2.

1.

Select Mesh->Mesh criteria>No skip—2>lines, and select line number 43. Press
ESC.

Select Mesh=>Draw=> Skip entities (Rjump) to display the entities that will and will
not be skipped in different colors. As is shown in Figure 12, line 43 will now not be
skipped; the rest of the lines are unaffected, and RJump will either skip or mesh
them according to its criteria.

- ol
Figure 12. Entities that will be skipped and not skipped using the RJump mesher.

Select Mesh>Unstructured>Assign size on points. A window appears in which
to enter the element size around the points to be chosen. Enter 0.1 and click
Assign.

Select the point indicated in Figure 4 (point number 29). Press ESC to indicate that
the selection of points is finished.

Select Mesh->Generate Mesh.
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6. A window opens asking if the previous mesh should be eliminated. Click Ok.

7. Another window appears in which you can enter a maximum element size. Leave
the default value unaltered and click OK. This results in a mesh like the one
obtained before (in Figure 10), but with high concentration of elements around point
number 29. Note that there are nodes on line number 43 because we have forced
RJump not to skip this line (see Figure 13).

Figure 13. Mesh using the RJump mesher, assigning sizes by chordal error and forcing an entity to be meshed.

In this last example we have forced the mesher not to skip an entity, but it may be
interesting in some models to allow the mesher only to skip a few entities, meshing
almost all or them. In this case, a different surface mesher can be selected (in the
Preferences window). One option is the RSurf mesher which meshes everything except
the entities that you ask it to skip, using the Mesh->Mesh criteria->Skip command.
Here, because RJump is not selected, no entity will be skipped automatically according
to tangency with neighboring entities. The next example shows how to work with this
mesher.

8. Select Mesh->Reset mesh data to reset all mesh sizes introduced previously.

9. A window opens advising that all the mesh information is going to be erased. Press
OK.

10. Go to Utilities and open Preferences. Click Meshing. In the window that appears
you can choose between the three surface meshers available in GiD (RFast, RSurf
and RJump). Select the RSurf mesher. Click Accept.

11. Select Mesh->Mesh criteria>Skip=2lines, and select lines 48 and 53. Press ESC.
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12. Select Mesh->Generate Mesh.

13. A window opens asking if the previous mesh should be eliminated. Click Yes.

14. Another window appears in which you can enter a maximum element size. Leave
the default value unaltered and click OK. The result is a mesh similar to the first
example obtained in chapter 2 (see Figure 2), but the smaller elements highlighted
in Figure 3 do not appear because lines 48 and 53 (which were meshed before) are
now skipped when meshing (see Figure 14).

Figure 14. Mesh using the RSurf mesher, with some lines skipped.
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METHODS FOR GENERATING
THE MESH

The objective of this example is to mesh a model using the various options available in GiD for
controlling the element type in structured, semi-structured and unstructured meshes. It also
presents how to concentrate elements and control the distribution of mesh sizes.

The six methods covered are:

e  Generating a mesh using tetrahedral

e  Generating a volume mesh using spheres

e Generate a mesh using circles

e  Generating a volume mesh using points

e  Generating a mesh using quadrilaterals
Generating a structured mesh on surfaces and volumes
e  Generating a semi-structured volume mesh

e Generating a mesh using quadratic elements

P
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1. INTRODUCTION

In order to carry out this example, start from the project "ToMesh3.gid". This project contains a

geometry that will be meshed using different types of elements.

1.1. Reading the initial project

1. In the Files menu, select Read. Select the project “ToMesh3.gid” and click Open.

2. The geometry appears on the screen. It is a set of surfaces and three volumes.
Select Render>Flat from the mouse menu’ or from the View menu. In Figure 1
shows the geometrical model loaded.

3. Select Rotate>Trackball from the mouse menu. (This option is also available in
the GiD Toolbox.) Make several changes in the perspective so as to get a good idea
of the geometry involved.

Figure 1. Contents of the project “ToMesh3.gid".
4. Finally, return to the normal visualization Render->Normal. This mode is more
user-friendly.

' The mouse menu appears when the right mouse button is clicked.
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2. GENERATING THE MESH - TYPES OF MESHES

Using GiD the mesh may be generated in different ways, depending on the needs of each
project. The two basic types of meshes are the structured? mesh and the unstructured mesh.

For volumes only there is one additional type, the semi-structured® mesh.

For all these types of mesh a variety of elements may be used (linear ones, triangles,
quadrilaterals, circles, tetrahedra, hexahedra, prisms, spheres or points). In this tutorial you will

become familiarized with the mesh-generating combinations available in GiD.

2.1. Generating the mesh by default

1. Select Mesh->Generate mesh.

2. A window comes up in which to enter the maximum element size for the mesh to be
generated. Leave the default value unaltered and click OK.

3. A meshing process window comes up. Then another window appears with
information about the mesh generated. Click OK to visualize the mesh.

4. The result is the mesh in Figure 2. There are various surfaces and volumes. By
default, mesh generation in GiD obtains unstructured meshes of triangles on
surfaces and tetrahedra on volumes.

5. Select Render>Flat to see the mesh in render mode. As is shown in Figure 3,
volume meshes are represented a little bit differently from surface meshes, although
in both cases triangles are shown. If the triangles you see are the boundary of a
volume mesh, they are shown with black edges that are thicker than surface
meshes ftriangles. If the triangles form a boundary volume mesh and, at the same
time, a triangle surface mesh (this can be obtained if surfaces are selected with the
option Mesh->Mesh criteria>Mesh->Surfaces), the wider edges are colored with

2 A structured mesh is one in which each node is connected to a constant number of elements.

® A semi-structured volume mesh is one in which you can distinguish a fixed structure in one direction, i.e.
there is a fixed number of divisions. However, within each division the mesh need not be structured. This

kind of mesh is only practical for topologically prismatic volumes.
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the color of the surface layer. Examples of these different kinds of render are shown
in Figure 3.

Figure 3. Different render styles: a) surface mesh, b) volume mesh, c) surface mesh and volume mesh
together (surface layer is red and volume layer is blue).
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2.2. Generating the mesh using circles and spheres

1. Select Mesh>Element type>Sphere. Select volume number one and press ESC*.
To see entity numbers select Label from the mouse menu or from the View menu. If
you wish the geometrical entity labels to be displayed, the view mode needs to be
changed to Geometry using View->Mode>Geometry (this option may also be
found in the GiD Toolbox). Select Render->Normal to see the labels.

2. Select Mesh>Element type—>Circle. Select surface number 24 and press ESC.
3. Select Mesh->Generate mesh.

4. A window comes up asking whether the previous mesh should be eliminated. Click
Ok.

5. Another window appears in which to enter the maximum element size. Leave the
default value unaltered and click OK. The result is a mesh as illustrated in Figure 4.

Figure 4. Generating a mesh on a volume using points.

* Instead of pressing the ESC key, the center mouse button or the mouse wheel can also be used.
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2.3. Generating the mesh using points

6. Select Mesh>Element type->0nly points. Select volume number one and press
ESC.

7. Select Mesh->Generate mesh.

8. A window comes up asking whether the previous mesh should be eliminated. Click
Ok.

9. Another window appears in which to enter the maximum element size. Leave the
default value unaltered and click OK. The result is a mesh as illustrated in Figure 5.

Figure 5. Generating a mesh on a volume using points.

10. Now volume number one is meshed using only the generated nodes.
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2.4. Generating the mesh using quadrilaterals

1. Select Mesh>Element type->Quadrilateral. Select surfaces number 24 and 12.
2. Select Mesh->Generate mesh.

3. A window comes up asking whether the previous mesh should be eliminated. Click
Ok.

4. Another window appears in which the maximum element size can be entered. Leave
the default value unaltered and click OK. The result will be the mesh illustrated in
Figure 6.

Figure 6. An unstructured mesh generated using quadrilaterals.

5. The surface is meshed with quadrilaterals, forming an unstructured mesh, surface
12 seems structured but if you zoom in, you will see that it is not.
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2.5. Generating a structured mesh (surfaces)
1. To mesh surfaces with a structured mesh, select the option
Mesh->Structured->Surfaces>Assign.
2. Select all top surfaces 9, 24, 26 and 12 and press ESC.

3. A window appears in which to enter the number of divisions that the lines to be
selected will have. Enter 4.

4. Press Assignh and select one vertical line® (parallel to the Y-axe). Press ESC.

Another window appears in which to enter the number of divisions on the lines.
Enter 6.

Press Assign and select the 4 bottom lines®. Press ESC.

Another window appears in which to enter the number of divisions on the lines. In
this case, all the boundary lines have already been defined. Therefore, click Close.

8. Select Mesh>Element type->Triangle. Select surfaces 26 and 12.

Figure 7. Structured mesh of quadrilateral and triangular elements on surfaces.

® When selecting a line, GID automatically selects all lines parallel to it.
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9. Select Mesh->Generate mesh.

10. A window comes up asking whether the previous mesh should be eliminated. Click
Ok.

11. Another window appears in which to enter the maximum element size. Leave the
default value unaltered and click OK. The result is the mesh shown in Figure 8.

12. As seen in Figures 7 and 8, GiD can obtain surface structured meshes made of
quadrilaterals or triangles. There are two kinds of structured mesh that use triangles:
the one shown in Figure 7 is obtained when the
Utilities>Preferences>Meshing->Symmetrical structured triangles option is
set. If this option is not set, the mesh presented in Figure 8 is produced (with fewer
nodes than if using the previous option).

Figure 8. Structured mesh of quadrilateral and triangular elements on surfaces, with the option Symmetrical
structured triangles not set.
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2.6. Generating structured meshes (volumes)

1. To mesh volumes with a structured mesh, select the option
Mesh=>Structured->Volumes.

2. Select volumes 1 and 2 and press ESC®.

3. A window appears in which to enter the number of divisions that the lines to be
selected will have. Enter 6.

4. Select lines of both volumes parallel to the X- and Z-axes. GiD automatically selects
all the lines in each volume parallel to these in order to create the structured mesh.
Press ESC.

5. Another window appears in which to enter the number of divisions on the lines.
Divide the lines parallel to the Y-axis into 8 segments. Enter 8 and click OK.

6. Select an edge of volume 1 or 2 parallel to the Y-axis and press ESC. Again, the
line-division window comes up. Since we have already finished the assignments,
click Close.

Figure 9. Structured volume mesh of hexahedra and tetrahedra.

® Only volumes that are topologically cubic can be meshed with a structured mesh.
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7.

8.

9.

For structured volumes, GiD generates hexahedron meshes by default, but
tetrahedron structured meshes can also be assigned. Select Mesh->Element
type->Tetrahedra and then select volume number 2.

Select Mesh->Generate mesh.

A window appears asking whether the previous mesh should be eliminated. Click
Yes.

10. Another window comes up in which to enter the maximum element size. Leave the

11.

default value unaltered and click OK. The result is the mesh shown in Figure 10.

GiD can obtain volume structured meshes made of hexahedra, tetrahedra or prisms.
As can be seen in Figures 9 and 10, there are two kinds of tetrahedron structured
mesh: the one shown in Figure 9 is obtained when the option
Utilities>Preferences>Meshing>Symmetrical structured tetrahedra is set. If
this option is not set, the mesh presented in Figure 10 is produced (with fewer nodes
than if using the previous option; also, it is not topologically symmetrical).

Figure 10. Structured volume mesh of tetrahedra with the option Symmetrical structured tetrahedra not set.
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2.7. Generating semi-structured meshes (volumes)

1. To mesh volumes with a semi-structured mesh, select the option
Mesh->SemiStructured>Volumes.

2. A window appears in which to enter the number of divisions for the direction in which
it is structured (the prismatic one). Enter 8.

3. Select volume 3 and press ESC’. As volume 3 is prismatic in one direction only (i.e.
parallel to Y-axis) GiD will automatically detect this fact and will select it to be the
direction in which the semi-structured volume mesh is structured.

4. Another window appears in which to enter the number of divisions in the direction of
the structure. In this case we do not want to select any more volumes, so click
Close.

5. Select Mesh->Generate mesh.

6. A window appears asking whether the previous mesh should be eliminated. Click
Yes.

7. Another window appears in which to enter the maximum element size. Leave the
default value unaltered and click OK. The result is the mesh shown in Figure 11.

7 Only volumes that are topologically prismatic can be meshed with a semi-structured mesh.
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Figure 11. Semi-structured volume mesh of tetrahedra.

As can be seen, volume 3 has been meshed with tetrahedra. Semi-structured volumes
are meshed with prisms, by default. However, in this case it was not possible because of
volume 2, which has tetrahedra assigned and shares one surface with volume 3. In the
following steps a hexahedron mesh is produced.

8. Select Mesh>Element type->Hexahedra.

9. Select volumes 2 and 3 and press ESC.

10. Select Mesh->Generate mesh.

11. A window opens asking whether the previous mesh should be eliminated. Click Ok.

12. Another window appears in which to enter the maximum element size. Leave the
default value unaltered and click OK. The result is the mesh shown in Figure 12.
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Figure 12. Semi-structured volume mesh of hexahedra.

In case of volume number 3 there is only one direction in which it can possibly be
structured (i.e. in the direction of the prism). If the volume is prismatic in more than one
direction, there are two ways to choose between them: selecting one top surface
(Mesh=>SemiStructured->Set->Master surface) or the direction of the structure
(Mesh->SemiStructured->Set->Structured direction). The following example explains
this procedure.

13.
14.

15.
16.
17.
18.

Select the option Mesh->SemiStructured2>Volumes.

A window opens in which to enter the number of divisions in the structured direction
(prismatic). Enter 6.

Select volume 1 and press ESC.
Another window appears, click Close.
Select Mesh>SemiStructured->Set->Structured direction.

Select one line parallel to the X-axis of volume number 1 (for example line number
11)® and press ESC.

8 Volume number one have not been selected as semi-structured, but GiD will assign this mesh criteria to it

automatically when selecting one of its lines to be a structured direction.
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19. Select Mesh>Unstructured>Assign Entities>Surfaces.

20. Select surfaces 1 and 6 and press ESC’.

21. Select Mesh->Generate mesh.

22. A window opens asking whether the previous mesh should be eliminated. Click Ok.

23. Another window appears in which to enter the maximum element size. Leave the
default value unaltered and click OK. The result is the mesh shown in Figure 13.

Figure 13. Semi-structured volume mesh of prisms and hexahedra.

Iw NOTE: As can be seen, by selecting different element types for different geometrical
entities, several kinds of meshes can be generated. Remember always to take
care over the compatibility between element types in shared geometrical entities.

° s necessary to set one top surface of the volume “unstructured” because, otherwise, volume 1 will
become totally structured. It is because all contour surfaces of this volume have been assigned as

structured automatically when assigning previously this kind of mesh to the volume (step 2 of chapter 2.5).
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2.8. Concentrating elements and assigning sizes

1. Select Mesh>Structured->Lines>Concentrate elements.
2. Select some structured lines, for example line 43. Press ESC.

3. A window comes up in which to enter two values for the concentration of elements.
Positive values concentrate the elements and negative values spread them. Enter 1
as Start Weight and 0.5 as End Weight'®. Press Ok

4. Select Mesh->Generate mesh.
A window opens asking whether the previous mesh should be eliminated. Click Ok.

6. Another window appears in which to enter the maximum element size. Leave the
default value unaltered. The result is the mesh shown in Figure 14.

Figure 14. Concentration of elements on lines 3 and 23.

10 Start Weight and End Weight refer to the start point and end point of the line, oriented as it is drawn when

you select it.
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It is also possible to assign sizes to geometrical entities, so that mesh elements can be
concentrated in certain zones. In the following steps some examples are given.

7.

8.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Select Mesh>Unstructured>Assign sizes on points.
A window appears in which to enter the size to be assigned to points. Enter “0.1”.
Select point number 15 and press ESC.

Another window appears in which to enter the size to be assigned to points. In this
case, we do not want to assign sizes to any other points, so click Close.

Select Mesh->Unstructured>Assign sizes on lines.
A window appears in which to enter the size to be assigned to lines. Enter “0.5”.
Select line number 25 and press ESC.

Another window appears in which to enter the size to be assigned to lines. In this
case, we do not want to assign sizes to any more lines, so click Cancel.

Select Mesh->Generate mesh.

A window appears asking whether the previous mesh should be eliminated. Click
Ok.

Another window appears in which the maximum element size should be entered.
Leave the default value unaltered. The result is not the desired, we just get the
previous mesh. This is because surrounding surfaces and lines are structured, so
they do not have enought freedom to achive the given sizes.

Select Mesh>Unstructured>Assign entities>Surfaces.
Select Surfaces 26 and 12. Press ESC.
Select Mesh>Unstructured>Assign entities>Lines.

Select lines 48, 26 and 27. Press ESC.
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22. Select Mesh->Generate mesh.

23. A window appears asking whether the previous mesh should be eliminated. Click
Ok.

24. Another window appears in which the maximum element size should be entered.
Leave the default value unaltered. The result is the mesh shown in Figure 15.

VAN

SATAN

- HE’L

A
VAR

Figure 15. Unstructured size assigned in a point and a line.
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2.9. Generating the mesh using quadratic elements

25. Select Zoom=>In from the mouse menu (this option may also be found in the GiD
Toolbox or in the View menu). Enlarge one area of the mesh (e.g. the zone near
point number 3).

26. Select Label>All in>Points. The result is shown in Figure 16.
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Figure 16. Each number identifies a node. There is a node for each element vertex.

27. The node identifiers created by generating the mesh appear on the screen. There is
one identifier for each vertex of each element.

28. Select Mesh>Quadratic elements>Quadratic.

ua NOTE: By default GiD meshes with first degree (linear) elements. To find out which
mode GiD is working in, select Mesh=>Quadratic elements, and it is the flagged option.



138

29.

30.

31.

32.

Select Mesh->Generate mesh.

METHODS FOR GENERATING THE MESH

A window opens asking whether the previous mesh should be eliminated. Click Ok.

Another window appears in which the maximum element size should be entered.

Leave the default value unaltered and click OK.

Once the mesh has been generated, select Label=>All in2Points. The result is
shown in Figure 17. Now, there are not only nodes at the vertices, but also at the

midpoints of the edges of the elements.
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Figure 17. Each number identifies a node. There is a hode at each element vertex and at the midpoint of

each edge.

33. Select Mesh>Quadratic elements=>Quadratic9.

34. Select Mesh>Generate mesh.

35. A window opens asking whether the previous mesh should be eliminated. Click Ok.
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36. Another window appears in which the maximum element size should be entered.

Leave the default value unaltered.

37. Select Label>All in>Points (see Figure 18).

38. Notice that the four-sided elements (quadrilaterals) also have a node in the center,
in addition to the nodes at the vertices and midpoints of the edges. Similarly,

hexahedra also have a node at their center point.
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Figure 18. Each number identifies a node. There is a node at each vertex, at the midpoint of each edge and
in the center of quadrilaterals and hexahedra.
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POST-PROCESSING A RATCHET WHEEL

The objective of this case study is to run a post-process analysis of a steel ratchet
wheel subjected to a set of forces. We will observe the stresses on the material
and the resulting deformations.

The analysis is carried out in four steps:
e Redefining the part
e Entering conditions and materials
e  Generating the mesh for the entire part and calculating the stresses

e Visualizing the results

By the end of this study, you should be able to run a structural analysis of a
model subjected to external forces and visualize the results in GiD Post-process.
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1. INTRODUCTION

The model in this study will be the one created in Tutorial 1, located in the file "pieza.gid". The
geometry in this file will be the object of this post-process study.

In order to follow this tutorial, the calculating module Ramsolid" must be installed. To install
Ramsolid, select Data>Problem type->Internet Retrieve. A window with the available
modules will appear. Select RamSeries Windows, which contains Ramsolid, and click
Retrieve Problem type to install it.

ik Retrieve analysis Problem types

Mote: In order to uge this | ion, it is y to be d to i
Problem type ersion b Characteristics
5.9.4 ] l
FamSeries 5.9.2 Windows 5492 I Stuctural Analysiz of beams, shells and 30 solids
FamSeries 5.3.1 Windows 531 1 Stuctural Analysis of beams, shells and 30 solids
FamSeries 5.6 Windows 56 1 Stuctural Analysis of beams, shells and 30 zolids
FamSeries 5.5 Windows 55 1 Stuctural Analysis of beams, shells and 30 zolids
RamSeries Linuz 5.0b1 _1 Shuctural &nalysis of beams, shells and 30 solids for Linue
RamSeries Mac0S5x 5.0b1 I Stuctural Analysiz of beams, shells and 3D solids for Macintosh MacD 5k
Tdyn 5.4 for Windows k64 54 1 Multiphysics salver far Windaws [including fluid low, heat transfer. species advection, pde salver and free surface problems)
Tdyn 5.4 for Windows 54 I Multiphysics zolver for Windows (including fluid flow, heat transfer, species advection, pde solver and free surface problems)
Tdyn 5.015 far Windaws R.O16 I Multiphysics zolver for Windows (including fluid flow, heat transfer, species advection, pde solver and free surface problems)
Tdyn 4.14.2 for Windows 41420 1 Multiphysics solver for Windows (including fluid flow, heat transfer, species advection, pde solver and free surface problems)
Tdyn 4.11 for Linus 411 1 Multiphysics salver for Linus [including fuid flow, heat transfer, species advection, pde solver and free surface problems)
TdynLin 1.2 1 CFD panel code for zalving the linearised patential free surface problem
Prepostpracessing program with specialized toals for electromagnetic
GiD-CEM 8.0 Linwe an |
ahalpsiz and antenna design
MNastran 3.2.1 321 I Statics and dynamic interface [beta) for NASTRAN analysis program
Nastran examples 20 I Ewamples for Mastran 2.0
Abaqus 20 - Interface to Abaqus program
Caltep 2000 1 Caleulus program to golve heat problems
V] 1
Problem type info Froblem type news Fietrieve Problem type Close

Lw NOTE: You can find the finished model on the GiD CD-ROM or on the GiD web page:
http://www.gidhome.com/support_team.

' For further information on Ramsolid, consult WWWw.compassis.com/ram-series.
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1.1. Reading the initial file

1. From the Files menu, choose the option Open. Select the file named “pieza.gid”
and click Open. The geometry in Figure 1 appears on the screen.

2. Choose Render->Flat from the mouse menu.
3. Choose Rotate->Trackball from the mouse menu. (This tool is also located in the

GiD Toolbox.) Make a few changes to the perspective in order to get an idea of the
geometry under study.

Figure 1. Contents of the "pieza.gid" file

4. Return to the normal visualization by selecting Render->Normal. This mode is more
comfortable to work with.



142 POST-PROCESSING A RATCHET WHEEL

2. CREATING A SINGLE VOLUME

When you carry out a stress test which involves the different volumes that define a structural
solid, Ramsolid requires these volumes to share the surfaces of interaction, that is, these
surfaces must belong to both volumes.

Since the geometry of this study is formed by two volumes with separate surfaces, the volumes
must be connected. To do this, we will delete the existing volumes (those of the axle and the
wheel) and create one new volume as a union of the two.

2.1. Deleting volumes and surfaces

1. Choose Geometry%DeIete—)Vqumesz.

2. Select the two volumes in the file. Press ESC?.

3. Choose Geometry—)DeIete%Surfacesz. Select* the surfaces shown in Figure 2 and
Figure 3 and press ESC.

o 2

A A a2
< oY oK

\ 2
Figure 2. The axle surfaces Figure 3. The wheel surfaces
to select to select

Figure 4. The result after deleting
volumes and surfaces

2 This option may also be found in the GiD Toolbox.
8 Pressing the ESC key is equivalent to clicking the center mouse button.

* To facilitate the selection of these surfaces, deactivate any unnecessary layers.
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2.2. Creating new surfaces and the final volume

1. Choose the option Utilities=>Copy; the Copy window appears. In this window
choose Translation and Lines. The translation vector of the required translation is
the line segment shown in Figure 5. Enter as First Point and Second Point the two
points defining this vector. These points are also shown in Figure 5.

Figure 5. The translation vector and the points that define it

2.

Choose the option Surfaces from the Do Extrude menu in the Copy window.

Click Select and select the lines defining the hole in the wheel. Press ESC. (See
Figure 6.)

Figure 6. Visualization of the new surfaces created at one end of the axle
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3. Repeat the process to create the surfaces at the other end of the axle.

4. When all the surfaces have been created, thus defining a new part (axle and wheel
as one), choose Geometry->Create>Volume->By contour™ and select all the
surfaces. Press ESC.

Figure 7. Visualization of the new volume

5. Choose Geometry->Delete=>Lines and select all the lines in the model. Press
ESC.

6. Only the lines not contained by the volume will be deleted.
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3. CALCULATING WITH RAMSOLID

Since this is a 3D problem, the calculating module "Ramsolid 5.9.4" will be used to run it. First
we must load the problem type ramsolid which is located in Data>Problem type.

The object of the study is a ratchet wheel that permits rotation of the axle in only one direction.
The aim is to study how the part behaves when subjected to external forces, especially when
the wheel is in equilibrium. In this condition, rotation is blocked by the pole, which resists the
rotating force coming from the axle. At the same time, the pole exerts an equal and opposite
force on one of the teeth. This system is illustrated in  Figure 8.

Figure 8. Ratchet wheel and (in red) pole

In order to simulate this condition, the following simplification will be made: the ends of the axle
will be blocked and pressure will be applied to the surfaces of the tooth where the pole resists
rotation. The material is steel.
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3.1. Defining the problem: materials and conditions

1. Since this is a three-dimensional solid problem, choose the option Data=>Problem

type>RamSeries>ramsolid.

Problem type

LConstraints
Caontact

Masses
Initial_Conditions

Load cases
Static loads
Dynanic losds

Propetties

Problem data
Advanced...

Reports...

Werlfy azzigned properties

Local azes

Examples 4
rannsetiess. 9.4 28 rambzhell

v 2 ramsolid
Tranzform...,

Internet Retrieve...
Load..

Unload
Debugger...

Figure 9. Localization ramsolid.

2. Choose Data>Constraints. A window appears in which the problem constraints

are entered.

3. Because we are dealing with constraints acting on surfaces, select surfaces. E

fil Constraints

o T
||E0nstraints A a2 @
Flags ]Values ]

Local Awes  GLOBAL-
v X Constraint
v Constraint
v Z Constraint

Aszzigh Entities Diraw Urassign

LClaze

Figure 10. The Constraints window.

e =<

|Local Preszure Load - N2 &

Uitz M-r-kg —

MNarmal inwards | 2e8

Azsign Entities Diraw Unaszign

Cloze

Figure 11. The Static Loads window with the Local
Pressure Load option selected over surfaces.
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4. In the Constraints window, click Assign. Select the two surfaces that are the ends
of the axle (Figure 12) then press ESC (or Finish in the Constraints window).

Figure 12. Selecting the surfaces that are the ends of the axle

5. Choose the Draw option from the menu in the Constraints window. Then select the
colors option (see Figure 13).

e =

pu——
-a!‘v' -
—

Figure 13. Visualization of the condition applied to the surfaces under pressure

6. Click Data>Static loads and select surfaces ﬂ
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7.

From the pull-down menu select Local Pressure Load. This option enables you to
define the surfaces under pressure® and specify the value of the pressure. Enter 2e8
having selected N-m-kg in the units menu (see Figure 17). Click Assign and select
the surfaces which will be subject to pressure (see Figure 14_and\Figure 15).

-

Figure 14. Surface of a tooth
under pressure Figure 15. Visualization of the condition applied to
the surfaces under pressure

Figure 16. Visualization of all the conditions entered

® Pressure is applied to a surface in the direction of the normal to the surface. If the surface is part of a
volume, a positive pressure value indicates a force towards the interior of the volume.
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9.

10.

The next step is specifying the material of the part. Choose Data->Properties. The
Properties window appears. We want to simulate steel, so enter the corresponding
values of its Young’s Modulus (E), Poisson Ratio (nu) and Specific weight. Make
sure you have selected N-m-Kg in the units menu.

fil Properties

Solid > W? .@
(NE M-m-kg —
E21e11
r | 0.2

Specific weight | 73000

Azzigh Entitie=s Diraw naszzign

Cloze

Figure 17. The Properties window

Click Assign and select the volume of the part. Press ESC when the selection is
finished.

Choose the Problem Data option from the Data menu. The Problem Data window
appears (Figure 18). In the Units card, make sure that Mesh units is set to m, and
that Results units is set to N-m-kg. In the Gravity card, we can change the
direction in which gravity acts. Leave this as the default value (Z direction). Press
Accept Data to finish.
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ik Problem data

LIniits ] Gravity ] Analysis l
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ik Problem data

Units ~ Gravity ].-’-‘mal_l,lsis |

Mesh units  m  — Gravity »: |0.0
Gravity " |0.0
Results units M-rn-kg (=i rav? 4
Gravity 22 -1.0
LCloze LCloze

il Problem data

Unitg ] Gravity ~ Analysis

Analpgiz Type

Linear Static —_

LCloze

Figure 18. The Problem Data window

IW NOTE: GiD enables you to define intervals. An interval is a set of conditions of the kind
entered in this section. Depending on the calculation mode, intervals may be used for
different reasons. By default, only one interval is used.

In the Data menu, there is a submenu labeled Intervals where intervals can be
managed: New (for creating a new interval), Current (for selecting the current interval),
and Delete (for deleting the current interval).
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3.2. Generating the mesh and running calculations

1. Choose Mesh->Generate mesh.
A window appears in which to enter the maximum element size for the mesh to be

2.
generated. Leave the default value provided by GiD unaltered and click OK. When
using an evaluation version, this may cause a problem if the number of mesh
elements generated exceeds the number permitted for unregistered copies of GiD.
fil Warning E|
This versian of Gil only allows o
9 generate 1010 nodes and there were
14293,
Check menu Help->Redgister GiD
3. If you obtain a message like the one above, you can try generating fewer elements

by changing the meshing preferences and selecting a larger element size.
Select the option Mesh->Reset mesh data to clear all previously assigned

a.
sizes.

b. Open the Preferences window (Utilities>Preferences) and select the
Meshing card. Select Rfast as Surface mesher, set the value for
Unstructured size transition to 0.9 and Automatic correct size to None,
click Accept and then Close.

c. Select the option Mesh->Generate mesh and set the size to 10.

4. Once the meshing process has concluded, a
window appears with information about the
mesh that has been generated. Click OK to

visualize it.
5. Another window shows the meshing process.
i ini VAARN
When the process is finished, use Y

Mesh->View mesh boundary to see just the
contours of the volumes that have been
meshed, not their interiors. This visualization
mode may be combined with one of the various
rendering methods (see Figure 19).

e
s
S

3
]
o
47#

Earavas,
R
.‘ﬂé“é‘

Figure 19. Meshing the part with
default settings
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6. Now we can begin to perform the calculations. Choose the Calculate option from
the Calculate menu. The Ramsolid calculating module begins the process6 which is
run in background. When the process finishes, a new window appears. If you have
too many nodes for the academic version of Ramseries follow step 3.2.3.

fI} Process info

Process 'Post processo’ started at Fri
Apr 11 14:3551 has finished.

AR

Postprocess

7. Click on Postprocess in order to analyze the results.

8. Select View results>Displacements—>|Displacements| (see Figure 20).

Figure 20. Displacement results Figure 21. Von Misses results.

9. Instead of displacements, we can choose View results=>Von Misses, as in Figure 21.

10. Calculating the stresses on the part is especially significant when the surfaces
around the tooth are under pressure. It is important that the mesh on these surfaces
is sufficiently accurate. Accordingly, a smaller sized element will be assigned to
these surfaces.

® For further information about the calculation process, select Calculate Window. A window appears
indicating the moment when the calculation began and its PID. To close this window, click Kill.
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11. Before we continue we need to obtain temporary passwords for both GiD and
Ramseries in order to work with larger meshes. If you already have the passwords
skip this step, if not, follow these steps:

a. Obtain a temporary password for GiD at:
http://www.gidhome.com/password/pa08_1.html

b. Obtain a temporal password for Ramseries at:
http://www.compassis.com/compass-site/en/productos/password.html.

12. Return to GiD Preprocess, go to Utilities=>Preferences>Meshing and press
Reset. Another possibility is to select the menu option Mesh->Reset mesh data.

na NOTE: On the Meshing card in the Preferences window, there is an option labeled
Unstructured size transitions, which defines the transition gradient of element sizes
(size gradient), the gradient values being between 0 and 1; the greater the size gradient,
the greater the change in space. The default value for this element size is 0.6.

13. Choose Mesh>Unstructured>Assign size on surfaces. A window appears in
which to enter the element size for the surfaces to be selected. Enter size 1.

14. Select the surfaces under pressure and the surfaces around them (see Figure 22).

b/x

Figure 22. Selecting the surfaces to be assigned size 1 elements

15. Choose Mesh>Generate mesh.
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16. A window appears asking whether the previous mesh should be eliminated. Click
Ok. Another window opens in which the maximum element size should be entered.
Leave the default value unaltered.

Figure 23. Concentration of elements on the selected surfaces

17. Now ;he calculation can be run. Choose the Calculate option from the Calculate
menu’.

18. Wait until a window appears stating that the calculation is finished (Figure 24).

fIl Process info

¢ Process'piezal’ started at Mon Apr 21
" 11RDET has finished.

Figure 24. The Process info window

na NOTE: The greater the accuracy of the mesh, the greater the accuracy of the calculation
and representation in post-processing. Nevertheless, bear in mind that for a large
number of elements, the total calculation time can be rather long.

" The calculation process runs in the background. You can continue working with GiD, albeit at a slower
pace.
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4. POST-PROCESSING THE PART

Once the calculation has been run, the post-process study may begin. GiD Post-process
enables you to visualize the results based on the analysis.

4.1. Visualizing the results

Yiew results l Main Mesh | Fieference mesh |

1. Select Files>Postprocess. O oLl Fil ~ S

. Analysis: |Static i 1
2. From the Windows menu, choose the

; ; @ Displ ¢
View Results option. By default, no 5 pepce
result is visualized when you enter the @ Stresses [Pa)

post-processing component. il /0 Misses

3. Select Contour Fill in the View combo
box and Von Misses from the list of
available results.

Apply Cloge

Figure 25. Visualization of the VON MISSES calculation

4. The View menu and the Results menu may be combined in order to see the various
calculations with each one of the visualization methods. For example, select
Windows=>View style and Hidden Bound in the Style combo box. Then in the
View results window select Contour Lines from the View combo box and from the
list of results select the Sx component of the Stresses result. Click Apply; the
resulting view is shown in Figure 26.
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Figure 26. Visualization of the X component of the NODAL STRESS
calculation using Contour Lines

il Select & Display Style
WV Wolumes M Sufaces W Cuts
[ alphabetic order

C|Mame | ho st [1r [nt]

| Elements |

W perfil % N =

:) [°] m E Rename
@ [ ] . E Delete

46,622 ..

“* View Results & Deformation

Wigw resulks ] Main Mesh | Reference mesh |

Yigw: |Contour Lines hd Step:

Analysiz: |Static -

Style: Hidden Bound =
Render: |Marmal - ‘_A_}
Culling: |Mane

-
-

Conditions: |None

Digplacements [m]
Feactions [M]
CHE Strezses [Pa)

Sy

Sz

Ty

Tyz

Tz

Si-Streszes [Pa)
Sii-Stresses (Pa)
Siii-Stresses [Pa)
— @ Von Mizses

LI =N I I N I I R

factar:

To back Sendio Cloze

Apply Close

Figure 27. The View Style and the View Results windows
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Return to the visualization of the Von Misses calculation by using the Contour Fill option.

The part will be rendered with a scale of colors covering the range of calculated
values (Figure 28). In this example only one interval of the total results range is of
interest. The scale of colors must be adapted so that the lower limit is 5.5e7 and the
upper limit is 1€9 (Figure 29).

7. Choose Options>Contour>Define Limits®. The Contour Limits window appears

(Figure 30). Enter 1e9 in the box labelled Max and 5.5e7 as the Min value, then
click Apply. The resulting visualization is shown in Figure 32.

Von Misses Von Misses
1.6044e+09
I 1.4261e+09 I 8.95e+08
1.2479e+09 7 9e+08
- 1.0696e+09 . 6.85e+08
. 8.9134e+08 . 5.8e+08
'l 7.1308e+08 [l 475e+08
. 5.3481e+08 - 3.7e+08
3.5654e+08 2.65e+08
I 1.7827e+08 1.6e+08
44221

Figure 28. The color scale for the
default values

Figure 29. The color scale with the new limits for

representing the VON MISSES calculation
GEeo

S\ Contour Limits

[v Maw 1e+009

&
v Pir: |5 5e+007 *

Figure 30. The Contour Limits window

® This option is also available in the post-process Toolbox (Figure 31).
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Figure 31. Entering the lower limit in the post-process Toolbox

Figure 32. Visualization using the new color scale

8. The color scale is distributed between the values 1€9 and 5.5e7. All values outside
this range are transparent. The way in which these values are shown can be
changed. For example, select these options:

Options=>Contour->Min Options=>0Out Min Color->Min Color and
Options=>Contour->Max Options=>0Out Max Color->Black.

Those values below the visualization range are now represented in the same color
as the minimum value. Those values greater than the maximum value are in black.

.

Figure 33. Visualization using the color scale established in step 8.




GID USER MANUAL 159

The calculated values in transparent zones are greater than 1e9.

9. To return to the initial visualization limit values, choose Options=> Contour->Reset
Limit Values.

10. Visualizing the results using vectors is also an option. A vector is drawn for each
element of the mesh. In the View Results window, choose Display Vectors from
the View combo box and Stresses from the results available. Then choose the S;
(the great main stress). Click Apply. Magnify the zone indicated in Figure 34. The
result is shown in Figure 35.

Figure 34. Visualization of the results using vectors

11. Now select the All component from the Stresses result. Click Apply; the result is
shown in Figure 36.
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View Results & Deformation

Wiew tesults | Main Mesh | Reference mesh |
Wiew: | Display Vectors i Step:
Analysis: |Static i 1 -
Displacements [m)

Reactions [N]
= Stresses [Pa)
@ 5
2 Sii
2 Siii
|

factor: |1.13592e-008

Apply Close

Yy

Figure 35. A magnification of the surfaces under Figure 36. Visualization of the vector components of
pressure and visualization of the stresses using

STRESS
vectors

Red vectors indicate traction (tensile stress) and blue vectors indicate compression.
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4.2. Modes of visualization

1. Choose Windows—=>View Style. A window labeled Select & Display Style appears
in which the options for visualizing the geometry can be changed (see Figure 27).
This window is composed of various menus, each characterizing some aspect of the
visualization of the model. Options from all these menus can be combined to
achieve a suitable visualization.

ma NOTE: In the post-processing component, the elements of the mesh are classified into
Meshes, Sets and Cuts. A new Set is created for each group of surfaces that share the same
material, while there is a Mesh for each group of volumes sharing the same material. Cuts are
sections made into the geometry during post-processing.

The categories Meshes, Sets and Cuts are at the top of the window in Figure 27. For each category
a color can be chosen using the Color option. Each one may be clicked On or Off°, or deleted (Del).
The Style, Render, Culling and Conditions menus as well as the Massive and Transparent
options affect the visualization of the entire mesh.

2. Try out the various options offered in the Style9 menu. Click Apply to see the results.

-~ iy
] A

-t

Figure 37. Visuélization Figure 38. Visualization using Figure 38. Visualization using
using Style=>Boundaries Style=2All Lines Style2Hidden Lines

Figure 39. Visualization using Figure 40. Visualization using Figure 41. Visualization using
Style >Body Style>Body Bound Style>Body Lines

® This option is also located in the post-process Toolbox. For further information about the tools in the
Toolbox, click on the corresponding icon with the right mouse button.
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3. Try out the various options offered in the Culling’® menu combined with the

Conditions menu and the Transparent and Massive options. Click Apply to see
the results.

. . Figure 44. Culling 2None,
Figure 42. Culling 2Front Faces. Figure 43. CuIIlng 9Fro_nt Conditions 2Geometry and the
Faces with the Massive option :
Transparent option

T Select & Display Style

v Yolumes W Sufaces W Cuts
[ alphabetic order

| Wame  |golst |1 [mt| [ Elements |
W perfi 7] m = 45,622 ..

Massive
options.

Transparent
options.

Style: |Bu:u:|y Lines -
Fender: |Smooth b <_‘_)
Culling: |Hone -

Conditions: |Mone A

To back Sendto Cloze

Figure 45. The Massive and Transparent options in the Display Style window
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4.3. Visualizing the deformed geometry

1. Choose Windows->View results. The View Results & Deformation window
appears (Figure 46).

2. From the View Results & Deformation window, select Deformed, under the heading
Main Mesh. Under the heading Reference mesh select Original. Click Apply. In
order to better distinguish the two geometries, select Body Bound from the Style
menu in the Select & Display Style window. The result is shown in Figure 47.

IW NOTE: Changes carried out in the Select & Display Style window (Figure 27) do not
affect the reference geometry (in Reference mesh in the View Results &
Deformation window).

IW NOTE: The factor box in the View Results & Deformation window indicates the
multiplication factor of the real deformation.

ma NOTE: In the Steps boxes in the View Results & Deformation window, the steps to be
visualized can be selected.

fil View Results & Deformation @ fIl View Results & Deformation @

Wiew results  Main Mesh ] Reference mesh ] View results ] Main Mesh ~ Reference mesh ]
Deform main mesh Deform reference mesh
" Original  ©* Deformed " 0OF  Orgihal  Deformed
[ Use thiz calar: -
Ainalysziz: Static
Step: |1 A [ Pasition wectar -
Result Displacements [m)
Reactions [M) J J
factor: |[15.2119 [ fined deformation 152119 r
Resuts will be diawn on this deformed model. Thiz is & snapshot of the model. Results will NOT be
dravan over this repregentation.
Close Close

Figure 46. The View Results & Deformation window
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Figure 47. The (yellow) deformed geometry (Body Bound) versus
the original geometry (Boundaries)

3. Now the deformed geometry can be visualized. For example, in the View Results
window, select Contour Fill and NODAL V.MISES then click Apply.

Figure 48. Visualizing the results of the deformed mesh (colored)
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4.4,

Cuts and divisions

In GiD Post-process, you can cut or
divide the mesh to visualize the results
within the interior of the part. Begin the
cutting process by choosing Do
cuts>Cut plane>3 points®.

Using the Join Ctrl-a option in the
Contextual menu, located in the mouse
menu, select the three points indicated in
Figure 49 to define the cutting plane.

A Cut is made (see Figure 50). To
visualize it, click Off "V perfil" in the
Select & Display Style.

165

Figure 49. The cutting plane defined
by three points

Figure 50. The section resulting

from the cut

' Another option is Do cuts=>Cut plane>2 points. Here, the cutting plane is the plane perpendicular to
the screen that passes through the line defined by the 2 points. The cutting options are also located in the
post-process Toolbox.
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IW NOTE: The sections (Cuts) made in the original mesh also deform when the mesh

deforms. And vice versa, the cuts made in the deformed mesh deform when the mesh
returns to its original state.

4. Starting from the View Results window, select Contour Lines from the View menu,
and select Von Misses from the Results available in the list. Click Apply, thus
visualizing the results within the cut (Figure 51).

Figure 51. Visualizing the results within the cut
5.

From the mouse menu, choose Label>Select>Results. Select several nodes,

thus obtaining the numerical value of the VON MISSES module for each node
selected.

1 .56e+@08

B.5e+808

-
Figure 52. Visualizing the numerical values of the VON MISSES module
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6. To return to the previous visualization, choose Label>Off from the mouse menu.

7. In the Select & Display Style window, click "Cut1" Off and "V perfil" On. Choose
Rotate>planeXZ from the mouse menu.

8. Choose Do cuts=>Cut Plane>Succession. This tool enables you to make a
specific number of equidistant cross-sections along an axis. Enter two points to
define the axis (see Figure 53).

Figure 53. Defining the axis

9. A window appears in which the number of cuts to make can be entered. For the
present example, enter 20. In the Select & Display Style window (Figure 55), click
"V perfil"* Off.
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il Select & Display Style

¥ “olumes ¥ Surfaces [ Cuts
| alphabetic order

¥ 0 —l
CCutSet 1 perfl 9 [
CCutSet 2peril [
CCutSet 3pedl [

—_——

D)8 o

Style: |Body Lines -
Fender: |Flat - {_‘_}

Figure 54. Cuts made using Do cuts 2Cut

Plane =Succession with no visualization of the Culling: |Mone =
results Conditions: |Mone -
Toback Send to Cloze

Figure 55. The Select & Display Style window with
a list of all the cuts made

10. Use the View Results window and the Select & Display Style window to visualize
results in the cuts that have been made.

IW NOTE: With the option Files save cut, the cuts may be saved in a file in order to be
used during another GiD session.

11. In the Select & Display Style window, select all the cuts and click Del to delete

them. Click "V perfil" On. Choose the Rotate>planeXY option from the mouse
menu.

12. Choose Do cuts—=>Divide volume sets=>2 points. Using this option the mesh is
divided by a plane, without cutting the elements. (The plane may be defined by two
or three points and the right or left portion of the model may be selected. A new
mesh is created that contains the selected portion.
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[ ]
Figure 56. The cutting line

13. Enter two points to define the plane that will divide the part, as shown in Figure 56.
Click on the right portion of the model to indicate that this is the side to select. After
clicking "V perfil" Off, the result will be that shown in Figure 57.

Figure 57. A visualization of the divided volume using Von Misses and Contour Fill

na NOTE: The dividing tools are classified in three groups: Divide volume sets, Divide
surface sets and Divide lines. In the three cases, entities may be divided by defining
2 or 3 points.
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IMPORTING FILES

The objective of this case study is to see how GiD imports files created with other programs.

The imported geometry may contain imperfections that must be corrected before generating the
mesh.

For this study an IGES formatted geometry representing a stamping die is imported. These
steps are followed:

e Importing an IGES-formatted file to GiD
e Correcting errors in the imported geometry and generating the mesh

e Generating a conformal mesh and a non-conformal mesh

Piece provided by courtesy of
PSA DEGAD-MAC AIE
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1. IMPORTING AN IGES FILE

GiD is designed to import a variety of file formats. Among them are standard formats such as
IGES, DXF, or VDA, which are generated by most CAD programs. GiD can also import meshes
generated by other programs, e.g. in NASTRAN or STL formats.

\-'iew Geometry  Utlities Data Mesh  Calculate  Help

; w Chiln =
s Hew Ctrlw Chrln 1|<:\Q)%Layerﬂ v|@? |ﬂ
A Open... Ctrl-o
3 Save Chil-s
Save az.. Ctrl-x Ctrl-z
Import IGES. . Celi
Exrport Li<F... Ctrl-d
_{;\ Parazalid...
ACIS...
W9 Frint to file YDA,
Page/image setup... Bhina...
= Print... Shapefile...
Fecent post files MHASTRAM mesh...
Recent projects STL mesh...
YRML mesh...
] Quit Chil-g L
s A0S tudio mesh...
i LGMS mesh...
vy e GiD mesh..
e % Surface mesh...
== % WTE YVorels...
&_ ) Eatch file.. Chikb
0 @ Inzert GID' geometm...
Ly W
o R
aly
&
XY
s

The file importing process is not always error-free. Sometimes the original file has
incompatibilities with the format required by GiD. These incompatibilities must be overcome
manually. This example deals with various solutions to the difficulties that may arise during the
importing process.
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1.1. Importing an IGES file

1. Select Files>Import>IGES ...

2. Select the IGES-formatted file “base.igs” and click Open.

I} Processing IGES _ fIly Collapsing
Percentage: B5 Percentage Done 41
]

Figure 1. Reading the file. Figure 2. Collapsing the model.

1 Info window

IGES Global section pararmeters: J
Sending Syztemn: 981000p20.1GS

File name: 9871000p20.1GS

Syatern [D: MATRA-DATAWISION EUCLID3
Preprocessar Verzion: IGES--E32.1B00

Product 1D: 981000p20.1GS5

todel Scale: 1

nit flag; Milimeters

Date dnd Time Exchange: 07/6/193317:19: 0
tinimurm R esalution: 0.025

Approximate b arimum Coordinate; 2600
Specification Vergion: 5.1

Date dnd Tine Modification: 07/6/133317:15: 0

wharning: They are 1837 hidden entities in back layers
Collapse geometry, Time=4 seconds ::created -1773 points,-1480 lines -4 surfaces, 0 volumes. Import T olerance=0.011835
Errar in MurbLine::Createlnterpolated. Line B33

Error in MurbLine:: Createlnterpolated. Line 835

Figure 3. Importing process information.
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3. After the importing process, the IGES file that GiD has imported appears on the
screen.

_ I
Le JFIC__1}
[o JllJl ]
:H,\JQ L

Figure 4. File “base.igs” imported by GiD.

na NOTE: One of the operations in the importing 3 .
process is collapsing the model (Figure 3).
We say that two entities collapse when, 4diiaphical | Meshing  Exchange ] Fonts | Feb
the distance between them being less than

Impaort
the Import Tolerance, they become one.

¥ futomatic collapse after impart

v Autamatic import tolerance value
The Import Tolerance value may be

modified by going to the Utilities menu, L
opening Preferences, and bringing up the Collapse:
Exchange card. By default, the & |gnaring layers

Automatic import tolerance value is
selected. With this option selected, GiD
computes an appropriate value for the W |GES: Curve on surface from 30
Import Tolerance based on the size of
the geometry.

" Each layer separately

I” IGES: Create all in laver o uze'

Export

Collapsing the model may also be done v IGES: B-Fep output style
manually. This option is found in
Geometry 2Edit = Collapse *Model.

Besat LCloze

Figure 5. The Preferences window
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2. CORRECTING ERRORS IN THE IMPORTED GEOMETRY

The great diversity of versions, formats, and programs frequently results in differences (errors)
between the original and the imported geometry. With GiD these differences might give rise to
imperfect meshes or prevent meshing altogether. In this section we will see how to detect errors

in the imported geometry and how to correct them.

na NOTE: Importing the same file with different versions of GiD might produce slight
variations in the results. For this study we recommend using, from now on, the file
"imported48.gid", which contains the original IGES file translated into GiD format.

2.1. Meshing by default

1. Select Mesh->Generate Mesh.

2. A window comes up in which to enter the maximum element size for the mesh to be
generated. Leave the default value provided by GiD unaltered and click OK.

3.  When the GiD finishes the meshing process, an error message appears (see Figure
6). This error is due to a defect in the imported geometry. As the window shows,
there have been errors meshing surface number 124 and 149.

Ak MeshErrors g|

Surfaces ]
2 wiong surfaces

Mum  Description
124 Couldn't mesh at this location.
143 Couldn't mesh at thiz location.

Signal

Figure 6. Dialog window warning of an error found when meshing surface 124.

4. In this part of the tutorial we focus on repairing surface number 124; the other
surface (number 149) can be corrected by following the same steps a second time.
(It is apparent that the two problems are similar because they are symmetrical
surfaces.)
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5. To locate surface 124, select the line “124 couldn’t map this point” in the dialog
box and press the Signal button (the same effect is obtained by double-clicking over
the message with the left mouse button).

ma NOTE: If user clicks the right button over a message in the Mesh Errors window, three
options are displayed: “Signal problematic point”, “More help...” or “List...” The first option
is the same as the Signal button, while the “List...” option presents a list of the problematic
geometrical entities to make selection easier when performing some common procedures
(like sending the entities to a separate layer, erasing the entities, etc...). The “More help...”
option gives advice about to correct the geometrical model so the mesh can be generated.

IW NOTE: The Mesh Errors window can be recovered while dealing with the model by
selecting the “Show errors...” option in the Mesh menu.

TR

L

el

Figure 7. Signaling surface 124.

IW NOTE: The identifiers of the entities vary each time the instruction Mesh >Generate Mesh
is executed.
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2.2. Correcting surfaces

1. With the View->Zoom=>In' option on the mouse menu, magnify the zone around
surface 124.

e

(n
wi faw

Figure 8. An enlargement of the zone around surface 124.

2. Select Label2All from the contextual menu. On inspection we see a blur of
numbers due to a high concentration of entities at one end of the surface. Magnify
this zone even further (Figure 9).

) Figure 9. A second enlargement of the blurred zone

' This option is also found in the GiD Toolbox.
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3. Several line segments are superimposed over each other, thus creating an incorrect
surface boundary. Select Geometry->Edit->Divide->Lines> Near point and then
select point 17 (to select it, go to Contextual in the mouse menu, then select the
option Join C-a). Point 17 is the point at which to make the cut.

4. Then select line 2869. Press ESC. After the cut is made, the result will be as
illustrated in Figure 10.

it

%

Figure 10. The zone after cutting line 2869 at point 17.

5. Now that the lines are precisely connected, a local collapse may be executed.
Select Geometry>Edit>Collapse>Lines. Then select the lines that appear on
the screen.

a9

Figure 11. The situation after collapsing the lines
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8.

9.

IMPORTING FILES

After the collapse, the surface boundary is correct and the surface may be drawn
with the new boundary. The labels are no longer needed, so click Label>Off in the
contextual menu.

Select Geometry>Create>NURBS surface=>Trimmed. Select surface 124. Then
select the lines defining the recently repaired boundary. Press ESC.

Figure 12. Surface 123 with its new boundary.

Select Geometry->Delete>Surfaces. Select surface 124 and press ESC.

Figure 13. The surface to be eliminated.

Correct surface 149 by going through the same steps as with surface 124.

10. To begin the second example in this section, mesh the geometry again with

Mesh->Generate Mesh.
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11. A window comes up in which to enter the maximum element size for the mesh to be
generated. Leave the default value provided by GiD and click OK.

12. The mesh generating process may be carried out with no further errors found.

"l Dialog window

ﬁ Mesh Gererated. Press 'OK' to see it

Murn. of Triangle elementz=11330 ;I
Mum. of nodes=E186

Cancel

Figure 14. Window with information about the meshing process.

13. The imported piece is now meshed. (Figure 15)

Figure 15. A mesh of the imported geometry.
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3. THE CONFORMAL MESH AND THE NON-CONFORMAL
MESH

In the previous section, after correcting some errors, we were able to mesh the imported
geometry, thus obtaining a non-conformal mesh. A conformal mesh is one in which the
elements share nodes and sides. To achieve this condition, contiguous surfaces (of the piece)
must share lines and points of the mesh. Most calculating modules require conformal meshes;
however, some modules accept non-conformal meshes. A non-conformal mesh normally
requires less computation time since it generates fewer elements.

3.1. Global collapse of the model
1. The option Mesh->View mesh boundary shows the boundary of all the surfaces of
the conformal elements.

2. After generating the mesh, select Mesh->View mesh boundary. This will result in
the image pictured in Figure 16.

Figure 16. Visualization of the mesh generation using the option Mesh 2View mesh boundary.

3. Visualization of the boundaries shows that in the interior of the piece some surfaces
are isolated.

4. To generate a conformal mesh, first execute a global collapse of the model.

The GiD collapse depends upon the Import tolerance. Two entities are collapsed
(converted into one) when they are separated by a distance less than the Import
tolerance parameter. To test this, enter a new value for the Import tolerance
parameter.
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i} Preferences E|
General ] Graphical ] Meshing Exchange l Fonts P

6. Go to Utilities, open Preferences, It

and bring up the Exchange card.

Enter 0,15 for the Import tolerance v Automatic collapse after impor

value. Click Accept. [ Automatic import tolerance walue
7. Select Geometry>Edit>Collapse Import tolerance: [0.19
->Model. Collapse:
8. Select Mesh>Generate and then " lgnoiing layers
visualize the results with (" Each laper separately

Mesh->View mesh boundary.
y v IGES: Curve on surface fram 30

9. Some of the contiguous surfaces in [ IGES: Create all in layer to use’
the interior of the model have now
being joined. However, there are still
some surfaces that prevent the mesh V' IGES: B-Rep autput style
from being completely conformal.
These surfaces must be modified
manually.

E wpaort

Accept Rezet Cloze

Figure 17. The Preferences window.

H-—_"‘"—‘—\-.___\_
- Jll q_"""-\-._,_\___‘_
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Figure 18. The mesh after the collapse.
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3.2. Correcting surfaces and creating a conformal mesh

1. With the option View=>Zoom=>In, magnify the zone illustrated in Figure 19.

Figure 19. Zone in the mesh to zoom in.
2. Select View>Mode->Geometry to visualize the geometry of the piece.

Figure 20

3. An image like that shown in Figure 20 appears. There is a rectangular surface that
does not fit within the boundaries of a rounded-corner surface (a hole, in this case).
We will suppose that the problematic surface is planar. This way, it can be erased
and recreated in order to fit the rounded-corner boundary.

4. Select Geometry>Delete>Surfaces. Select the problematic surface and press
ESC. Select Geometry->Delete>Lines. Select the lines forming the problematic
surface and press ESC?.

% In this case, all the visible lines may be selected since the program will only eliminate those which do not
have entities covering them, that is, those which belong to the problematic vertices.
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5. Use the option Geometry->Delete->Points to erase the points that do not belong to
any surface.

6. With Geometry>Create>NURBS surface>By contour, create a new surface.
The result is shown in Figure 21.

Figure 21

7. Visualize the mesh again using Mesh->View mesh boundary and magnify the
zone indicated in Figure 22.

Figure 22

8. Select View>Mode>Geometry.

9. In this example, the situation involves a contour
of four lines that does not correspond to any
real surface (of the piece). These lines were
too far apart to be collapsed (Figure 23).
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10. Select Geometry>Create>NURBS surface>By contour. Select the lines. Press
ESC.

11. Magnify the zone indicated in Figure 24.

[T -

———
S e

"H_\-H-‘"——w'\—\_
\ .
_— /

T i

— ]

Figure 24

12. There are two surfaces that overlap each other at one end. (Figure 25)

Figure 25. The magnified zone with two overlapping surfaces.

13. In this case the best solution for correcting the boundary is to trim the overlap.
Select Geometry-> Create2>NURBS Surface=>Trimmed.

14. Select the surface to be trimmed. Then select the new boundary (Figure 26).
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Figure 26. The surface to be trimmed and the new boundary.

15. Select Geometry->Delete>Surfaces. Select the original surface (Figure 27). Press
ESC.

Figure 27. The original surface to be deleted.

16. Use Geometry->Delete->Lines and Geometry->Delete=>Points to select the lines
and points that belong to the surface that has been trimmed and which no longer
belong to any surface (Figure 28).
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Figure 28. Lines and point that no longer belong to any surface.

17. Select Mesh->Generate Mesh. Then visualize the result using the option
Mesh->View mesh boundary.

——
Y Ty
]
!

—_—

SR J/
—

Figure 29. The mesh visualized with the option Mesh 2View mesh boundary.

18. A conformal mesh has been achieved.
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3.3. Creating a non-conformal mesh

IW NOTE: Non-conformal meshes may be used with some calculating modules, i.e. stamping
a plate. Using non-conformal meshes significantly reduces the number of elements in
the mesh. This cuts down on computation time.

1. Select View>Mode>Geometry.

2. Select Geometry=>Edit>Uncollapse>Surfaces. Select all the surfaces in the
model. Press ESC. A sufficient number of lines is created so that no surface (of the
object) shares lines with any contiguous surface.

3. Select Mesh->Generate Mesh. When the mesh has been generated, a window
appears with information about the mesh (Figure 30). The result is a non-conformal
mesh composed of far fewer elements than the meshes generated in the previous
section: about 5000 elements instead of the 20.000 needed to generate the

conformal mesh.
fil Dialog window [‘5_(|

i Mesh Generated. Press 'OK' to see it

Mum. of Triangle elements=4286 J
Mum. of nodes=4086

Cancel

Figure 30. A window containing information about the generated mesh.

4. \Visualize the result using Mesh->View mesh boundary.

Figure 31. The mesh visualized using Mesh 2VView mesh boundary.
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3.4. Optimizing a non-conformal mesh

na NOTE: By using Chordal Error, the geometry may be discretized with great precision.
The chordal error is the distance between the elements generated by the meshing
program and the profile of the real object. Entering a sufficiently small chordal error
results in small elements in zones where there is greater curvature. Accordingly, the
approximation of the mesh may be improved in zones with greater curvature by using
the option "Chordal Error."

"Chordal Error" generates an increased number of elements in zones where there is
curvature. One way of obtaining accurate meshes with few elements is using
structured elements in zones where there is curvature. The option Allow automatic
structured, located in Preferences, may be combined with the option of limiting the
chordal error, thus achieving an accurate mesh with fewer elements. It only makes
sense to use Allow automatic structured when working with a non-conformal mesh.

na NOTE: The option Allow automatic structured generates highly distorted elements that
might, with some calculating modules, lead to erroneous results. In the case of
stamping a plate, we recommend using Allow automatic structured with the
calculating modules.

1. Open Utilities=> Preferences.

2. On the Meshing card, activate the option Allow automatic structured and enter
the value of 0,9 in the box labeled Unstructured size transitions. Click Accept.
The option Unstructured size transitions defines the size gradient of the elements
(the value ranging from 0 to 1). The greater the value, the faster the variation of the
element sizes in space and so there will be fewer elements in the mesh.
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filk Preferences Pz|

General | Graphical ~Meshing l Exchange | Forts | Format | Grid |
Surface mesher
* RFast ¢ RSwf T Rlump

Automatic cormect sizes
" Mone ™ Momal  Had

nstructured size transitions

09

_u +

¥ Fegular transition near boundary

Stuctured mesh
Iv Allows automatic structured

Semmetrical structured: | tiangles [ tetrahedra

Boundary Layer Mezh

Stretching function: |Funclinn1[Geometric] ¥  [Grow factar |2 jl

o=
I Boundary layer mesh in separated Layer

Others

Srmioathirg: |Nnrma| =

Iv tesh until end
Iv Mo mesh frozen layers

[ Avoid elements with all its nodes in boundary

[~ Maximum chaordal error in model [%]; (10

tesh abwaps by default: j J ﬂ

Beszet Close

Figure 32. The Preferences window.

3. Select Mesh->Unstructured->Sizes by Chordal error and set the values as
shown in Figure 33.
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il Assign sizes by chordal error
Chardal Errar; |2.05

b aximum meshing size: |15

Minimurm mezhing size: |U.'| *

oK Cancel Y

Figure 33. Defining unstructured size by chordal error.
4. Select Mesh->Generate Mesh.

5. A window comes up in which to enter the maximum element size. Leave the default
value unaltered and click OK.

6. Once the process of generating the mesh is finished, a window appears with
information about the generated mesh. Click OK to visualize the mesh.

Figure 34. An optimized non-conformal mesh. Structured elements
are present on the curved surfaces.
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DEFINING A PROBLEM TYPE

This tutorial takes you through the steps involved in defining a problem type using GiD. A
problem type is a set of files configured by a solver developer so that the program can prepare
data to be analyzed.

A simple example has been chosen which takes us through all the associated configuration files
while using few lines of code. Particular emphasis is given to the calculation of the centers of
mass for two-dimensional surfaces a simple formulation both conceptually and numerically.

The tutorial is composed of the following steps:

Starting the ‘problemtype’

Creating the materials definition file

Creating the general configurations file

Creating the conditions definition file

Creating the data format file

Creating the calculating program file and the execution files

Executing the calculating module and visualizing the results using GiD

By the end of the example, you should be able to create a calculating module that will interpret
the mesh generated in GiD Preprocess. The module will calculate values for each element of
the mesh and store the values in a file in such a way as they can be read by GiD Post-process.
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1. INTRODUCTION

Our aim is to solve a problem that involves calculating the center of gravity (center of mass) of a
2D object. To do this, we need to develop a calculating module that can interact with GiD.

The problem: calculate the center of mass.

The center of mass (Xcm,Ycm) of a two-dimensional body is defined as

”SP~X~8X~5Y+ZN:mi-Xi '[Lp.y.ax.ay_,_imi,yi
J[.pox-oy+ 3m

Xem = Yem

ij-ax-ay+%:mi

where p(x,y) is the density of the material at point (x,y) and S is the surface of the body; mi are
concentrated masses applied on the point (x;,yi).

To solve the problem numerically, the integrals will be transformed into sums:

N

N
~ e|sz)e"nvenn.xelm +Zmi "X ~ elzmpelmvehn'yelm +;mi Y

i=1

Yem

%pelmv 6|m+§mi %pdmvelm—i_iNZlmi

XCM

Each of the N elements is treated as concentrated weight whose mass is defined as the product
of the (surface) density and the area of the element.
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1.1. Interaction of GiD with the calculating module

GiD Preprocess makes a discretization of the object under study and generates a mesh of
elements, each one of which is assigned a material and some conditions. This preprocessing
information in GiD (mesh, materials, and conditions) enables the calculating module to generate
results. For the present example, the calculating module will find the distance of each element
relative to the center of mass of the object.

Finally, the results generated by the calculating module will be read and visualized in GiD Post-
process.

GiD

Preprocess Postprocess

F SOLVER ’—T

INPUT OUTPUT
FILE FILE

Diagram of the workflow

GiD must adapt these data to deal with them. Materials, boundary and/or load conditions, and
general problem data must be defined.

GiD configuration is accomplished through text formatted files. The following files are required:

.prb: configuration of the general parameter (not associated to entities)
.mat: configuration of materials and their properties
.cnd: configuration of the conditions imposed on the calculation

.bas: (template file) the file for configuring the format of the interchange file that mediates
between GiD data and the calculating module. The file for interchanging the data exported by
GiD has the extension .dat. This file stores the geometric and physical data of the problem.

.bat: the file that can be executed called from GiD. This file initiates the calculating module.
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The calculating module (in this example cmas2d.exe) solves the equations in the problem and
saves the results in the results file. This module may be programmed in the language of your
choice, ‘C’ in used in this example

GiD Post-process reads the following files generated by the calculating module:
project_name.post.res: results file.
Each element of the mesh corresponds to a value.

project_name.post.msh: file containing the post-process mesh. If this file does not exist, GiD
uses the preprocess mesh also for postprocess.

Preprocass GiD

B

project_name.dat

LeJle) [ Le) s )]

Results file Postprocess
mesh file

T

project_name post.res prefect_name post.msh

Postprocess GiD

Diagram depicting the files system
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2. IMPLEMENTATION

Creating the Subdirectory for the Problem Type

Create the subdirectory "cmas2d.gid". This subdirectory has a .gid extension and will contain all
the configuration files and calculating module files (.prb, .mat, .cnd, .bas, .bat, .exe).

na NOTE: If you want the problem type to appear in the GiD Data—Problem type menu,
create the subdirectory within "problemtypes”, located in the GiD folder for instance,
C:\GiD\Problemtypes\cmas2d.gid

2.1. Creating the Materials File

Create the materials file "cmas2d.mat". This file stores the physical properties of the material
under study for the problem type. In this case, defining the density will be enough.

Enter the materials in the "cmas2d.mat" file using the following format:

MATERIAL: Name of the material (without spaces)

QUESTION: Property of the material. For this example, we are interested in the density
of the material.

VALUE: Value of the property

HELP: A help text (optional field)

END MATERIAL

In GiD, the information in "cmas2d.mat" file is managed in the materials window, located in
Data—Materials.

MATERIAL: Air
QUESTION: Density :
VALUE: 1.01 il Materials X

HELP: material densit )

END MATERIAL i T#¥OX 2
MATERIAL: Steel Density | 1.01

QUESTION: Density
VALUE: 7850

HELP: material density
END MATERIAL

MATERIAL: Aluminium
QUESTION: Density
VALUE: 2650

HELP: material density
END MATERIAL

Azzign Drraw Unaszzsign Exchange

LCloze

The GiD Materials window, for assigning materials
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2.2. Creating the General File

Create the "cmas2d.prb" file. This file contains general information for the calculating module,
such as the units system for the problem, or the type of resolution algorithm chosen.

Enter the parameters of the general conditions in "cmas2d.prb" using the following format:

PROBLEM DATA

QUESTION: Name of the parameter. If the name is followed by the #CB# instruction,
the parameter is displayed as a combo box. The options in the menu must then be
entered between parentheses and separated by commas.

For example, Unit_System#CB#(SI,CGS,User).
VALUE: The default value of the parameter.

END GENERAL DATA

In GiD, the information in the "cmas2d.prb" file is managed in the problem data window, which is
located in Data—Problem Data.

PROBLEM DATA y
QUESTION: Unit_System#CB#(SI,CGS,User) %13 Problem Data X
VALUE: SI |
QUESTION: Title

VALUE: Default_title
END GENERAL DATA Title | Default_tite

it System 51—

The GiD Problem Data window, for configuring of
the general conditions of the cmas2d module



GID USER MANUAL 197

2.3. Creating the Conditions File

Create the "cmas2d.cnd" file, which specifies the boundary and/or load conditions of the
problem type in question. In the present case, this file is where the concentrated weights on
specific points of the geometry are indicated.

Enter the boundary conditions using the following format:

CONDITION: Name of the condition

CONDTYPE: Type of entity which the condition is to be applied to. This includes the
parameters "over points", "over lines", "over surfaces", “over volumes” or "over layers".
In this example the condition is applied "over points”.

CONDMESHTYPE: Type of entity of the mesh where the condition is to be applied.
The possible parameters are "over nodes", "over body elements" or “over face
elements”. In this example, the condition is applied on nodes.

QUESTION: Name of the parameter of the condition

VALUE: Default value of the parameter

END CONDITION

In GiD, the information in the "cmas2d.cnd" file is managed in the conditions window, which is
found in Data— Conditions.

CONDITION: Point-Weight

CONDTYPE: over points A} Conditions

CONDMESHTYPE: over nodes o

QUESTION: Welght Paint-weight = @
VALUE: 0.0 Weight|0

HELP: Concentrated mass
END CONDITION

Entities Drrawa Unazzsign

Cloze

The GiD Conditions window, for assigning the
cmas2d boundary and load conditions
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2.4. Creating the Data Format File (Template file)

Create the "cmas2d.bas" file. This file will define the format of the .dat text file created by GiD. It
will store the geometric and physical data of the problem. The .dat file will be the input to the
calculating module.

na NOTE: It is not necessary to have all the information registered in only one .bas file. Each
.bas file has a corresponding .dat file.
Write the "cmas2d.bas" file as follows:

The format of the .bas file is based on commands. Text not preceded by an asterisk is
reproduced exactly the same in the .dat file created by GiD. A text preceded by an asterisk is
interpreted as a command.

Example:

.bas file .dat file

%%%% Problem Size %% %% %%%% Problem Size %% %%
Number of Elements & Nodes: —> | Number of Elements & Nodes:
*nelem *npoin 5379 4678

The contents of the "cmas2d.bas" file must be the following:

.bas file

General Data File

Title: *GenData(Title)

%% % %o %o % %0 %% % % % % % % % % % Problem Size

%% %% %o %0 %0 %o %o %o %o %o %o %o %o %o %o %o %o %o %o %o %o %o %o %o %o Yo %o %o %o %o Yo
Number of Elements & Nodes:

*nelem *npoin

In this first part of "cmas2d.bas" file, general information on the project is obtained.
*nelem: returns the total number of elements of the mesh.

*npoin: returns the total number of nodes of the mesh.
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Coordinates:
Node X Y
*loop nodes
*format "%5i%14.5e%14.5¢e"
*NodesNum *NodesCoord(1,real) *NodesCoord(2,real)
*end nodes

This command provides a rundown of all the nodes of the mesh, listing their identifiers and coordinates.

*loop, *end: commands used to indicate the beginning and the end of the loop. The command
*loop receives a parameter.

*loop nodes: the loop iterates on nodes
*loop elems: the loop iterates on elements

*loop materials: the loop iterates on assigned materials

*format: the command to define the printing format. This command must be followed by a
numerical format expressed in C syntax.

*NodesNum: returns the identifier of the present node

*NodesCoord: returns the coordinates of the present node

*NodesCoord (n, real): returns the x, y or z coordinate in terms of the value n:
n=1 returns the x coordinate
n=2 returns the y coordinate

n=3 returns the z coordinate

Connectivities:
Element Node(1) Node(2) Node(3) Material
*set elems(all)
*loop elems
*format "%10i%10i%10i%10i%10i"
*ElemsNum *ElemsConec *ElemsMat
*end elems

This provides a rundown of all the elements of the mesh and a list of their identifiers, the nodes that form
them, and their assigned material.
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*set elems(all): the command to include all element types of the mesh when making the loop.

*ElemsNum: returns the identifier of the present element
*ElemsConec: returns the nodes of an element in a counterclockwise order

*ElemsMat: returns the number of the assigned material of the present element

Begin Materials
N° Materials= *nmats

This gives the total number of materials in the project

*nmats: returns the total number of materials

Mat. Density

*loop materials

*format "%4i%13.5e"

*set var PROP1(real)=Operation(MatProp(Density, real))
*MatNum *PROP1

*end

This provides a rundown of all the materials in the project and a list of the identifiers and densities for each one.

*MatProp (density, real): returns the value of the property "density" of the material in a "real" format.

*Operation (expression): returns the result of an arithmetic expression. This operation must be
expressed in C.

*Set var PROP1(real)=Operation(MatProp(Density, real)): assigns the value returned by
MatProp (which is the value of the density of the material) to the variable PROP1 (a "real"
variable).

*PROP1: returns the value of the variable PROP1.

*MatNum: returns the identifier of the present material.
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Point conditions

*Set Cond Point-Weight *nodes

*set var NFIX(int)=CondNumEntities(int)
Concentrate Weights

*NFIX

This provides the number of entities with a particular condition.

*Set Cond Point-Weight *nodes: this command enables you to select the condition to work
with from that moment on. For the present example, select the condition "Point-Weight".

*CondNumEntities(int): returns the number of entities with a certain condition.

*Set var NFIX(int)= CondNumEntities(int): assigns the value returned by the command
CondNumEntities to the NFIX variable (an "int" variable).

*NFIX: returns the value of the NFIX variable.

Potentials Prescrits:
Node Tipus
Valor/Etiqueta

*loop nodes *OnlylnCond

*NodesNum  *cond(1)

*end

This provides a rundown of all the nodes with the condition "Point-Weight" with a list of their identifiers and
the first "weight" field of the condition in each case.

*loop nodes *OnlylnCond: executes a loop that will provide a rundown of only the nodes with
this condition.

*cond(1): returns the number 1 field of a condition previously selected with the *set cond
command. The field of the condition may also be selected using the name of the condition, for
example cond(weight).
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cmas2d.bas

General Data File

% % % % % % % %o % % % % % % % % % % Problem Size

%% % %6 %o %o %o %o %o Yo %o %o %o %o %o %o Yo %o %o Yo %o %o %o Yo %o Yo Yo %o Yo Yo %o %o Yo
Number of Elements & Nodes:

*nelem *npoin

% %% % % %0 % % %% % % % % % % % % % Mesh Database
%% %% %0 %0 % %o %0 %0 %o %o %0 %o %o %0 %o %o %0 %0 Yo %o %0 %o %o %0 %o %o %o %o Yo

Coordinates:
Node X Y
*set elems(all)
*loop nodes
*format "%5i%14.5e%14.5e"
*NodesNum *NodesCoord(1,real) *NodesCoord(2,real)
*end nodes

Connectivities:
Element Node(1) Node(2) Node(3) Material
*loop elems
*format "%10i%10i%10i%10i%10i"
*ElemsNum *ElemsConec *ElemsMat
*end elems

Begin Materials

N° Materials= *nmats

Mat. Density

*loop materials

*format "%4i%13.5¢e"

*set var PROP1(real)=Operation(MatProp(Density, real))
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*MatNum *PROP1

*end

Point conditions

*Set Cond Point-Weight *nodes

*set var NFIX(int)=CondNumEntities(int)
Concentrated Weights

*NFIX

Potentials Prescrits:

Node Tipus

Valor/Etiqueta
*Set Cond Point-Weight *nodes
*loop nodes *OnlylnCond
*NodesNum  *cond(1)
*end
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2.5. Creating the Execution file of the Calculating Module

Create the file "cmas2d.c". This file contains the code for the execution program of the
calculating module. This execution program reads the problem data provided by GiD, calculates
the coordinates of the center of mass of the object and the distance between each element and
this point. These results are saved in a text file with the extension .post.res.

Compile and link the "cmas2d.c" file in order to obtain the executable cmas2d.exe file.

The calculating module (cmas2d.exe) reads and generates the files described below.

- READS the .dat file
coordinates — =[], ¥l
conectivities + H[] []

" N densities —+ rho []
project_name.dat conditions —+ noda []
condition valus —+wval[]

void input ()

CREATES the .err file

This file is created only if an error cocurs:
- out of memary

- glement with no materia
project_name.em

CALCULATION
main void calculate () of the
CENTER of MASSESS

I, CREATES the log file

It contains the exact coondinates
- of the center of masses.

roject_name log
Ject ¢

void output () My CREATES the .res fils

t contains the distance of 2ach
> element relative to the center of
masses of the object.

project_name.postres

cmas2d.c solver structure

na NOTE: The "cmas2d.c" code is explained in the appendix.



GID USER MANUAL 205

2.6. Creating the Execution File for the Problem Type

Create the "cmas2d.win.bat" file. This file connects the data file(s) (.dat) to the calculating
module (the cmas2d.exe program). When the GiD Calculate option is selected, it executes the
.bat file for the problem type selected.

When GiD executes the .bat file, it transfers three parameters in the following way:
(parameter 3) / *.bat (parameter 2) / (parameter 1)
parameter 1: project name
parameter 2: project directory

parameter 3: Problem type location directory

na NOTE: The .win.bat file as used in Windows is explained below; the shell script for UNIX
systems is also included with the documentation of this tutorial.

rem OutputFile: %2\%1.log

A comment line such as "rem OutputFile: file_name.log" means that the contents of the file
indicated will be shown if the user clicks Output View in Calculate—Calculate window.

In this example the .log file is shown. This file contains the coordinates of the center of mass.

Sl Process window ﬁl

Project  Starttime  UID

[

4 of

Output i Terminate

Start remote Remate... Cloze

The Process window.
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rem ErrorFile: %2\%1.err

A comment line such as "rem ErrorFile: file_name.err" means that the indicated file will contain
the errors (if any). If the .err file is present at the end of the execution, a window comes up
showing the error. The absence of the .err file indicates that the calculation is considered
satisfactory.

GiD automatically deletes the .err files before initiating a calculation to avoid confusion.

del %2\%1.log
del %2\%1.post.res

This deletes results files from any previous calculations to avoid confusion.

%3\cmas2d.exe %2\%1

This executing the cmas2d.exe and provide the .dat as input file file.

@ECHO OFF

del %2\%1.boh

del %2\%1.post.res
del %2\%1.post.dat

rem OutputFile: %2\%1.log
rem ErrorFile: %2\%1.err

%3\cmas2d.exe %2\%1
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3. USING THE PROBLEMTYPE WITH AN EXAMPLE

In order to understand the way the calculating module works, simple problems with limited
practical use have been chosen. Although these problems do not exemplify the full potential of
the GiD program, the user may intuit their answers and, therefore, compare the predicted
results with those obtained in the simulations.

Create a surface, for example from the menu Geometry->Create->Object->Polygon

Create a polygon with 5 sides, centered in the (0,0,0) and located in the XY plane (normal =
0,0,1) and whit radius=1.0

Surface used for this example

Load the problemtype: menu Data—Problem type—cmas2d.

Choose Data—Materials. The materials window is opened. From the Materials menu in this
window, choose the option Air.

fily Materials g|
i -BOX @
Density |1.01
Azzigh Draw Unazzsign Exchange
LCloze

Materials window
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Click Assign—Surfaces and select the surface. Press ESC when this step is finished.

Choose the Mesh—Generate option.

A window appears in which to enter the maximum element size for the mesh to be generated.
Accept the default value and click OK. The mesh shown will be obtained.

The mesh of the object

Now the calculation may be initiated, but first the model must be saved Files->Save), use
‘example_cmas2d’ as name for the model.

Choose the Calculate option from the Calculate menu to start the calculation module.

Wait until a box appears indicating the calculation has finished.

filk Process info

Process ToMesh2D' started at Fri Apr

B
" 25 10:37:.09 has finished.

Postprocess

Process information box

Choose the option Files—Postprocess.
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From the Windows menu, choose the ‘View results’ option. A window appears from which to
visualize the results. By default when changing to postprocesses mode no results is visualized.

From the View combo box in the View Results window, choose the Contour Fill option. A set of
available results (only one for this case) are displayed.

fil View Results & Deformation

fIl View Results & Deformation

Wiew results l tain Mezh ] Reference mesh Wiew results ] Main Mesh ] Reference mesh ]
Wiew: Mo Result A Step: Wiewr |Contour Fil 2 Step:
Analysiz: |LOAD ANALYSIS A 1 Analyziz |LOAD AMALYSIS hd 1
—  <Moresultis drawns el W 1 C-DISTANCE
factar: factar:
Close Apply Cloze

The View Results window.

Now choose the MC-DISTANCE result and click Apply. A graphic representation of the
calculation is obtained.

Visualizing the distance (MC-DISTANCE) from the center of mass of the object to each element,
for an object of homogeneous material

The results shown on the screen reproduce those we anticipated at the outset of the problem:
the center of mass of an object made of homogeneous material coincides with its geometric
center. The .log file will provide the exact coordinates of this point.
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3.1. Executing the calculation with a concentrated weight

Executing the calculation for an object of heterogeneous material and subject to external point-
weight

Choose the Files—preprocess option (to go back to preprocess).

Choose the Data—Conditions option. A window is opened in which the conditions of the
problem should be entered.

Since the condition to be entered acts over points, select over points from the Type menu in the
Conditions window.

fI\ Conditions

2
Painteight - i
Weight | Ted
Azzigh Entities Draw Unagsign
LCloze

The Conditions window

Enter the value 1e3 in the Weight box. Click Assign and select the upper corner point. Press
ESC when this step is finished.

Choose Mesh—Generate.

A window appears in which to enter the element size for
the mesh to be generated. click OK.

Choose the Calculate option from the Calculate menu,

thus executing the calculating module.
Choose the Files—Postprocess option.

Visualize the new results.

Visualization of the distance from the mass center to each element, for an object of
heterogeneous material subject to point weight

Now the condition is external point-weight. As anticipated, the new center of mass is displaced
toward the point under weight.
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4. APPENDIX

na NOTE: In this example, a code for the program will be developed in C. Nevertheless, any
programming language may be used.

The code of the program that calculates the center of mass (cmas2d.c) is as follows:

The cmas2d.c file

#include <stdio.h>
#include <stdlib.h>
#include <malloc.h>
#include <math.h>

#define MAXMAT 1000

#define MAXCND 1000

char projname[1024];

int i, ielem, inod, icnd;

double *x, *y;

int *N, *imat;

int nodc[MAXCNDY];

double rho[MAXMAT], wval[MAXCND];
int Nelem, Nnod, Nmat, Ncnd;

double x_CG, y_CG;

void input(void);
void calculate(void);
void output(void);

Declaration of variables and constants used in the program.

void main (int argc, char *argv[]) {
strcpy (projname, argv[1]);
input();
calculate();
output();

}
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4.1. The main program

The main program is called from the cmas2d.win.bat file and has as parameter the name of the
project. This name is stored in the variable projname.

The main program calls the input (), calculate () and output () functions.

The input function reads the .dat file generated by GiD. The .dat file contains information about
the mesh. The calculate function read and processes the data and generates the results. The
output function creates the results file.

void input () {
char filename[1024], fileerr[1024], sau1[1024], sau2[1024];
FILE *fp, *ferr;
int aux,j, error=0;
void jumpline (FILE*);
strcpy(filename, projname);
strcat(filename,".dat");
fp=fopen(filename,"r");

The first part of the input function links the project name with the .dat extension, thus obtaining
the name of the file that is to be read. This file is opened in order to be read.

The jumpline(FILE*) function is declared. This function simply reads a line from the file that it
receives as a parameter, It is used to jump lines of the text when reading the .dat file.

for (i=0; i<6; i++) jumpline (fp);
fscanf(fp, "%d %d", &Nelem, &Nnod);

The first six lines of the .dat file are jumped over since these are lines of information for the user
(see .bas file). Then the total number of elements and nodes of the project are read and stored
in the variables Nelem and Nnod respectively.

x=(double *) malloc((Nnod+1)*sizeof(double)); if (x==NULL) {error=1;}
y=(double *) malloc((Nnod+1)*sizeof(double)); if (y==NULL) {error=1;}
N=(int *) malloc((Nelem+1)*3*sizeof(int)); if (N==NULL) {error=1;}
imat=(int *) malloc((Nelem+1)*sizeof(int)); if (N==NULL) {error=1;}
if (error) {

strcpy(fileerr, projname);

strcat(fileerr,".err");

ferr = fopen(fileerr,"w");

fprintf(ferr, "***** ERROR: Not enough memory. *****\n");

fprintf(ferr, "(Try to calculate with less elements)\n");

fclose(ferr);

exit(1);

}
for (i=0; i<6; i++) jumpline (fp);
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Space is reserved for storing the coordinates of the nodes (pointers X, y), the connectivities
(pointer N), and the materials corresponding to each element (pointer imat).

In case of error (insufficient memory), a file is created with the extension .err. This file contains
information about the error and the program is aborted.

The next six lines are jumped over.

/* reading the coordinates */
for (inod=1; inod<=Nnod; inod++)

fscanf (fp, "%d %If %If", &aux, &x[inod], &y[inod]);
for (i=0; i<6; i++) jumpline (fp);

The coordinates of the nodes are read and stored in the x and y variables. The node identifier
indexes the tables of coordinates.

/* reading connectivities */
for (ielem=1; ielem<=Nelem; ielem++){
fscanf (fp, "%d", &aux);
for(j=0;j<3;j++) fscanf (fp, "%d", &N[(ielem-1)*3+j]);
fscanf (fp, "%d", &imat[ielem]);
if (imat[ielem]==0){
strepy(fileerr, projname);
strcat(fileerr,".err");
ferr = fopen(fileerr,"w");
fprintf(ferr, "*ERROR: Elements with no material!!**\n");
fclose(ferr);
exit(1);

The connectivities are read and the N variable is saved. This variable is a Nelem x 3- size table
with two fields. The nodes (assumed triangles of 3 nodes) forming the element are saved in the
first field. The element identifiers are saved in the second one.

All the elements are checked, ensuring that they have been assigned a material. If the identifier
of the material is 0 (meaning that no material has been assigned to the element), an .err file is
created containing information about the error and the program is aborted.
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for (i=0; i<5; i++) jumpline (fp);
fscanf(fp, "%s %s %d",sau1, sau2, &Nmat );
for (i=0; i<3; i++) jumpline (fp);
/* reading density of each material */
for (i=1; i<=Nmat; i++)
fscanf (fp, "%d %If", &aux, &rholi]);
/* reading conditions*/
for (i=0; i<4; i++) jumpline (fp);
fscanf(fp, "%d", &Ncnd);
for (i=0; i<6; i++) jumpline (fp);
for (icnd=1; icnd<=Ncnd; icnd++) {
fscanf (fp, "%d %If", &nodcJicnd], &wval[icnd]);
jumpline (fp);
}
fclose (fp);

}

Reading the remaining information in the .dat file.

The total number of materials is read and stored in the Nmat variable.

The density of each material are read and stored in the rho table. The material identifier indexes

the densities.

The total number of conditions is read and stored in the Ncnd variable.

The nodes associated with a condition are read and stored in the nodc table indexed by the
condition identifier. The value of the condition is stored in wval, another table indexed by the

condition identifier.

void calculate ()
{
double v,aux1,aux2,aux3;
int n1, n2, n3;
int mat;
double x_CGi, y_CGi;
double x_num=0, y_num=0, den=0;

This is the function that calculates the center of mass.

Declaration of the local variables used in calculate().
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for(ielem=1;ielem<=Nelem;ielem++) {
n1= N[O+ (ielem-1)*3];
n2= N[1+(ielem-1)*3];
n3= N[2+(ielem-1)*3];
/* Calculating the volume (volume is the area for surfaces) */
v=fabs(x[n1]*y[n2]+x[n2]*y[n3]+x[n3]*y[n1]-x[n1]*y[n3]-X[n2]*y[n 1]-x[n3]*y[n2])/2;
x_CGi= (x[n1]+x[n2]+x[n3])/3;
y_CGi= (y[n1]+y[n2]+y[n3])/3;
mat= imat[ielem];
X_num+= rho[mat]*v*x_CGi;
y_num+= rho[mat]*v*y_CGi;
den+= rho[mat]*v;

/* puntual weights */

for(icnd=1;icnd<=Ncnd;icnd++) {
inod= nodc[icnd];
x_num+= wvallicnd]*x[inod];
y_num+= wvallicnd]*y[inod];
den+= wval[icnd];

}

x_CG= (x_num/den);

y_CG= (y_num/den);

The identifiers of the nodes of the present element are saved in n1, n2, n3.

This loop makes a rundown of all the elements in the mesh. The volume is calculated for each
element. (Here, the volume is the area, provided we are dealing with 3D surfaces). The volume
calculations are stored in the v variable.

The geometric center of the element is calculated (coinciding with the center of gravity) and the
coordinates are stored in the x_Cgi and y_Cagi variables.

The numerator sums are calculated. When the loop is finished, the following sums are stored in
the x_num and y_num variables. Finally, the result of dividing the x_num and y_num variables
by the den variable is stored in the x_CG and y_CG variables.

void output() {
char filename[1024];
FILE *fp, *fplog;
double v;

The output() function creates two files: .post.res, and .log.
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The results to be visualized in GiD Post-process are stored in the .post.res file. It is this file that
stores the data which enables GiD to represent the distance of each point from the
corresponding center of mass.

The numerical value of the center of mass is saved in the .log file. The accuracy of this value is
directly proportional to the element size.

/* writing log information file */
strcpy(filename, projname);
strcat(filename,".log");
fplog=fopen(filename,"w");
fprintf(fplog, "CMAS2D routine to calculate the mass center\n");
fprintf(fplog, "project: %s\n", projname);
fprintf(fplog, "mass center: %If %If\n", x_CG, y_CG);
fclose(fplog);

Creating the .log file: the .log extension is added to the project name and a file is created that
will contain the numerical value of the position of the center of mass, which in turn is stored in
the x_CG and y y_CG variables of the program.

Creating the .post.res file. The output data (results) are stored in this file.
The format of the .post.res file is explaned in the GiD help, see section

Posprocess data files ->Postprocess results format.

/* writing .post.res */

strcpy(filename,projname);

strcat(filename,".post.res");

fp=fopen(filename,"w");

fprintf(fp,"GiD Post Results File 1.0\n");

fprintf(fp,"Result MC-DISTANCE \"LOAD ANALYSIS\" 1 Scalar OnNodes\n");

fprintf(fp,"ComponentNames MC-DISTANCE\n");

fprintf(fp,"Values\n");

for(inod=1;inod<=Nnod;inod++) {
/* distance or each node to the center of masses */
v=sqrt((x_CG-x[inod])*(x_CG-x[inod])+(y_CG-y[inod])*(y_CG-y[inod]));
fprintf(fp,"%d %If\n",inod,v);

}

fprintf(fp,"End values\n");

fclose(fp);

In this example only a scalar result , with a single time step, is written in the .res file.




GID USER MANUAL

This is the full source code of this program:
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#include <stdio.h>
#include <stdlib.h>
#include <malloc.h>
#include <math.h>

#define MAXMAT 1000

#define MAXCND 1000

char projname[1024];

int i, ielem, inod, icnd;

double *x, *y;

int *N, *imat;

int nodc[MAXCND];

double rho[MAXMAT], wval[MAXCND];
int Nelem, Nnod, Nmat, Ncnd;

double x_CG, y_CG;

void input(void);
void calculate(void);
void output(void);

void main (int argc, char *argv[]) {
strcpy (projname, argv[1]);
input();
calculate();
output();

}

void input () {
char filename[1024], fileerr[1024], sau1[1024], sau2[1024];
FILE *fp, *ferr;
int aux,j, error=0;
void jumpline (FILE*);
strcpy(filename, projname);
strcat(filename,".dat");
fp=fopen(filename,"r");
for (i=0; i<6; i++) jumpline (fp);
fscanf(fp, "%d %d", &Nelem, &Nnod);
x=(double *) malloc((Nnod+1)*sizeof(double)); if (x==NULL) {error=1;}
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y=(double *) malloc((Nnod+1)*sizeof(double)); if (y==NULL) {error=1;}
N=(int *) malloc((Nelem+1)*3*sizeof(int)); if (N==NULL) {error=1;}
imat=(int *) malloc((Nelem+1)*sizeof(int)); if (N==NULL) {error=1;}
if (error) {
strepy(fileerr, projname);
strcat(fileerr,".err");
ferr = fopen(fileerr,"w");
fprintf(ferr, "***** ERROR: Not enough memory. *****\n");
fprintf(ferr, "(Try to calculate with less elements)\n");
fclose(ferr);
exit(1);
}
for (i=0; i<6; i++) jumpline (fp);
/* reading the coordinates */
for (inod=1; inod<=Nnod; inod++)
fscanf (fp, "%d %If %If", &aux, &x[inod], &y[inod]);
for (i=0; i<6; i++) jumpline (fp);
/* reading connectivities */
for (ielem=1; ielem<=Nelem; ielem++){
fscanf (fp, "%d", &aux);
for(j=0;j<3;j++) fscanf (fp, "%d", &N[(ielem-1)*3+j]);
fscanf (fp, "%d", &imat[ielem]);
if (imat[ielem]==0){
strcpy(fileerr, projname);
strcat(fileerr,".err");
ferr = fopen(fileerr,"w");
fprintf(ferr, "**ERROR: Elements with no material!!**\n");
fclose(ferr);
exit(1);
}
}
for (i=0; i<5; i++) jumpline (fp);
fscanf(fp, "%s %s %d",sau1, sau2, &Nmat );
for (i=0; i<3; i++) jumpline (fp);
/* reading density of each material */
for (i=1; i<=Nmat; i++)
fscanf (fp, "%d %If", &aux, &rholi]);
/* reading conditions™/
for (i=0; i<4; i++) jumpline (fp);
fscanf(fp, "%d", &Ncnd);
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for (i=0; i<6; i++) jumpline (fp);

for (icnd=1; icnd<=Ncnd; icnd++) {
fscanf (fp, "%d %If", &nodcJicnd], &wval[icnd]);
jumpline (fp);

}

fclose (fp);

}

void calculate () {

double v;

intn1, n2, n3;

int mat;

double x_CGi, y_CGi;

double x_num=0, y_num=0, den=0;

for(ielem=1;ielem<=Nelem;ielem++) {
n1= N[O+(ielem-1)*3];
n2= N[1+(ielem-1)*3];
n3= N[2+(ielem-1)*3];
/* Calculating the volume (volume is the area for surfaces) */
v=fabs(x[n1]*y[n2]+x[n2]*y[n3]+x[n3]*y[n1]-X[n1]*y[n3]-x[n2]*y[n1]-x[n3]*y[n2])/2;
x_CGi= (x[n1]*+x[n2]+x[n3])/3;
y_CGi= (y[n1]+y[n2]+y[n3])/3;
mat= imat[ielem];
Xx_num+= rho[mat]*v*x_CGi;
y_num+= rho[mat]*v*y_CGi;
den+= rho[mat]*v;

}

/* puntual weights */

for(icnd=1;icnd<=Ncnd;icnd++) {
inod= nodcficnd];
X_num+= wval[icnd]*x[inod];
y_num+= wvallicnd]*y[inod];
den+= wval[icnd];

}

x_CG= (x_num/den);

y_CG= (y_num/den);

}

void output() {
char filename[1024];
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FILE *fp, *fplog;

double v;

/* writing log information file */

strcpy(filename, projname);

strcat(filename,".log");

fplog=fopen(filename,"w");

fprintf(fplog, "CMAS2D routine to calculate the mass center\n");

fprintf(fplog, "project: %s\n", projname);

fprintf(fplog, "mass center: %If %If\n", x_CG, y_CG);

fclose(fplog);

/* writing .post.res */

strcpy(filename,projname);

strcat(filename,".post.res");

fp=fopen(filename,"w");

fprintf(fp,"GiD Post Results File 1.0\n");

fprintf(fp,"Result MC-DISTANCE \"LOAD ANALYSIS\" 1 Scalar OnNodes\n");

fprintf(fp,"ComponentNames MC-DISTANCE\n");

fprintf(fp,"Values\n");

for(inod=1;inod<=Nnod;inod++) {
/* distance or each node to the center of masses */
v=sqrt((x_CG-x[inod])*(x_CG-x[inod])+(y_CG-y[inod])*(y_CG-y[inod]));
fprintf(fp,"%d %If\n",inod,v);

}

fprintf(fp,"End values\n");

fclose(fp);

free(x);

free(y);

free(N);

free(imat);

}

void jumpline (FILE* filep) {
char buffer[1024];
fgets(buffer,1024 filep);

}




