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Example — Spring mass system

§X1 X,

K=5 N/m K= 20 N/m

M=2ky —AN\—M=1kg
7777%”797”7 77”97777797777

Objective: E = 1N/m2
Compute the eigen frequency modes of the system =0

Tasks: F = none applied
Display the eigen modes of the system? for modal analysis
Topics: X, =5

Topics: Start of analysis, Element type, x, =11

Real constants, Material, modeling, ele-
ment size for beam models, modal analysis,
saving/restoring

ANSYS Example0430
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Example - title

Utility Menu > File > Change Jobname e GUI
/jobname, Example0430 ¢ Command line entry
x| Enter: Example0430

[/FILM&M] Enter new jobname Ihle ° |

Mew log and error files? [~ Mo

Ok, | Cancel | Helpn |

Utility Menu > File > Change Title Enter: Spring mass system
[title, Spring mass system
x|
[/TITLE] Enter new title || °
0] Cancel Help
ANSYS Example0430 3
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Example — Areas Rectangle

Preprocessor > Modeling > Create > Areas > Rectangle > By Dimensions
Create an area given by X=(0,100) and Y=(0,50)

ANSYS Main Menu @| Enter 5
references 1=l
reprocessor
H Element Type . .
i Real Constants l\Create Rectangle by Dimensions x|
H Material Props 3
# Sections [RECTMG] Create Rectangle by Dirmensions Enter 6
g gugg:]t% #1,%2 ¥-coordinates I ® I

Keypoints .

e v1,72 Y-coordinates I °® I

E Areas

Arbitrary

B Rectangle
& By 2 Corners ok, OJ Apply | iZancel | Help |
& By Centr & Cornr 9

By Dimensions
H Circle
_F‘?E’E‘E’.}et Enter O or Enter 1
. —— Press OK leave empty

Contact Pair
Piping Models
Circuit
Racetrack Coil . .
BT T Note: Keypoints (4 kp’s) and lines
erate . .
Move / Moy (4 lines) are automatically generated

e (also numbered automatically)
Check Geom
Delete

Cyclic Sector

i |,|j Example0430 4
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Example — Areas Rectangle

Preprocessor > Modeling > Create > Areas > Rectangle > By Dimensions
Create an area given by X=(0,100) and Y=(0,50)

ANSYS Main Menu @| Enter 11
references 1=l
reprocessor
H Element Type . .
i Real Constants l\Create Rectangle by Dimensions x|
H Material Props 3
# Sections [RECTMG] Create Rectangle by Dirmensions Enter 12
g gugg:]t% #1,%2 ¥-coordinates I ® I

Keypoints .

e v1,72 Y-coordinates I °® I

E Areas

Arbitrary

B Rectangle
& By 2 Corners ok, OJ Apply | iZancel | Help |
& By Centr & Cornr 9

By Dimensions
H Circle
_F‘?E’E‘E’.}et Enter O or Enter 1
. —— Press OK leave empty

Contact Pair
Piping Models
Circuit
Racetrack Coil . .
BT T Note: Keypoints (4 kp’s) and lines
erate . .
Move / Moy (4 lines) are automatically generated

e (also numbered automatically)
Check Geom
Delete

Cyclic Sector

i |,|j Example0430 5
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Example - Keypoints

Preprocessor > Modeling > Create > Keypoints > In Active CS

li\Create Keypoints in Active Coordinate System X Enter 0,0.5,0 and
[K] Create keypoints in Active Coardinate System Press A |

MPT  Keypoint number I p p y

¥,¥,Z Location in active CS | | °

0]4 | Aoy | ® Earee Heds

Note: An empty box

result in a zero. Itis

allowed to enter 0.0

in each box.
ANSYS Example0430 6
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Example - Numbering

Utility Menu > PlotCtrls > Numbering Switch on Keypoint numbers
Fan Zoom RFotate ...
View Settings b Fi\Plot Numbering Controls |
Numbering ... [/FNUM] Plot Numbering Controls
Symhbals .. KF  Keypoint numbers ¥ on
Style ?
LIME Line numbers [ off
Fomt Contrals »
Window Controls » AREA  Area numbers [ off
Erase Options >
YOLU Valume numbers [C off
Animate 4
e , MOCDE Mode numbers [ off
Device Options .. R Elem / attrib numbering INI:I numbering j
Redirect Plots i TA4BN Table Marmes I~ off
Hard Copy 4
R SWAL Mumeric contour values [~ off
G P g [MUM] Mumbering shown with ICDIDrs & numbers j
Reset Plot Cirls

=
Capture Image .. [/REPLOT] Replot upon Ok Aapply: IREpl':'t j

Festore Image ...

Write Metafile * (]34 QJ Apply | Cancel | Help |

Multi-Flot Controls .. Press OK

ML lt-vindowr Layout ...

/ Best Quality Image r Example0430 7
Computational Mechanics, AAU, Esbjerg



Example - Plot

File Select List Plot PlotCirls  WorkPlane Parameters Macro  MenuCirls  Help

Replot |

Keypoints @ ——Feypoints
Lines Hard Points

Areas

volumes — Plot Keypoints and Lines
Specified Entities 4

MNodes
Elements
Layered Elements ...

Materials
Data Tables
Array Parameters L.,

Results +
mLlti-Plots
Components 4
Parts
ANSYS Example0430
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Iwindow Options _ x|

[[FPLOPTS] Window Options
IMFC Display of legend

LEG1 Legend header

LEG2 Wiew portion of legend v On
LEGZ Contour legend v on
FRAME \Window frame v On
TITLE Title Jv On
MMM Min-Max symbols ¥ On
FILE Ilobnarne [ off
LOGO  AMSYS logo display |Graphica| logo j
WINS  Automatic window sizing - v on
- when entire legend turned on or off
WP WP drawn as part of plot? [ Mo
DATE DATE/TIME display |Date =rid Tifne j
[/TRI&D] Location of triad | at global origin j

[/REPLOT] Replot Unon O AApply?

04 | applky |

IRepIDt j
Cancel | Help |

ANSYS
Computational Mechanics, AAU, Esbjerg
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Example — Element Type

Preprocessor > Element Type > Add/Edit/Delete

Element Types j x|
: x = =
Defined Element Types: fA\Library of Element Types x|
MOME DEFINED Library of Element Types Structural Mass Il | Duad dnode 42
Link: [ dnode 182
Beam Bnode 183
Fipe Brode 82
Rigid Triangle tnode 2 -
Quad 4node 42

Element type reference number

04 | Aoy | Cancel | Help |

Add... ® Sptions- Betete Press Add
Clase | Help |
ANSYS Example0430 10
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Example — Element Type

Preprocessor > Element Type > Add/Edit/Delete
x|

e l\Library of Element Types |

FLAMESZ Library of Element Types

Element type reference number

Shell
Hyperelastic
Mooney-Fivlin
Yisco Solid
Contact
Gasket

Cancel |

Monlin spring 39
Combination 40

Revolute joint 7
Contral elem 37 -

Spring-damper 14

Help |

Press Add

lﬁlddlll . D'_ltlul LE="] DEIEE
-

Close | Help |

ANSYS Example0430
Computational Mechanics, AAU, Esbjerg
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Example -

Element Type

Preprocessor > Element Type > Add/Edit/Delete

Element Types .

Defined Element Types:

x|

Add... Options... |0 Belete

IBEAMS element type options ]

Cptions for BEAMS, Element Type Ref, Mo, 1

Member force + mament output K&

Output at extra intermed pts K9 IN.;. inter med pts j

Load offset in terms of K10

Ik |

ILengﬂﬂ Lnits j

Cancel | Help |0

Close |

Press Options

Press Help to learn more about the

ANSYS
Computational Mechanics, AAU, Esbjerg

element.
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Example — Real Constants

Preprocessor > Real Constants > Add
Real Constants

Defined Feal Constant Sets

MOME DEFIMED

X

Add... @

=1L
L | | R

trelete |

Close |

Help |

ANSYS

Element Type for Real Col

Choose element type:

Tope 1 PLANE4Z
Type 2 COMEBIMT4

Place the cursor
on the relevant
element and
press OK

[ L= =]

Example0430

Computational Mechanics, AAU, Esbjerg
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Example - Real Constants

Preprocessor > Real Constants > Add

Edit... | Deleta |

Close @ Help |

Enter 5 for Real Constants
Fil\Real Constant Set Number 1, f x| Spring Defined Real Constant Sets
Elernent Type Reference Mo, 2
Real Constant Set Mo, Il— constant K
Spring constant K I—.
Damping coefficient ] l—
Monlinear damping coeff  Cwa I
® Ok Ay Cancel | Help |
Press Close
to finish
Press OK
ANSYS Example0430

Computational Mechanics, AAU, Esbjerg
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Example — Real Constants

Preprocessor > Real Constants > Add
Real Constants

Defined Feal Constant Sets

Set 1

X

Add... @

=1L
| =L | L PO

Eelete |

Close |

Help |

ANSYS

Element Type for Real Col

Choose element type:

Tope 1 PLANE4Z
Type 2 COMEBIMT4

Place the cursor
on the relevant
element and
press OK

[ L= =]

Example0430

Computational Mechanics, AAU, Esbjerg
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Example - Real Constants

Preprocessor > Real Constants > Add

Enter 20 for x|
Fi\Real Constant Set Number 2, fc X| Spring Defined Real Constant Sets
Element Type Reference Mo, 2
Real Constant Set Mo, I = constant K Set 2
Spring constant K I | °
Damping coefficient ] I 0
Monlinear damping coeff  Cwa ||:|
®
4 Apply Cancel Help = | e |
Press Close
to fIﬂISh Close @ Help |
Press OK
ANSYS Example0430 16
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Example - Material Properties

Preprocessor > Material Props > Material Models
I\Define Material Model Behavior

wWaterial  Edit Help

— Material Models Defined

o]

Double Click
to step in the

— Material Models Available mate”al tree
& Material Model Nurmber 1 ] ﬁ Structural =]
@ Linear
8 Elastic
@ [sofropicll g
€ Orthotropic
@ anisotro [T, Isotropic Properties for Material N X|
Monlinear
© Density Linear Isofropic Material Properties for Material Murmber 1
Thermal Expansior
€ Damping -
| 8 Friction Coefficient
= ] | Temperatures I
femn | e BA=dmwri= ] Teie
‘ ILI_‘ | EX
PR
Add Temperature | Delete Temperature Graph
k. Cancel Help
ANSYS Example0430 17
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Example - Material Properties

Preprocessor > Material Props > Material Models

Click here
Linear Isotropic Properties for Material [ x| Enter 1 |
Modulus of elasticity to Close
Linear Isotropic Material Properties for Material Mumber 1
Enter O
o Poisson’s ratio
Temperatures
EX
PRICY =10] x|
Material Edit Help
— Material Madels Defined — Material Madels Available
& Material Model Nurnber 1 izl @8 Structural =]
add Temperature | Delete Temperature | & Linear Isotropic &8 Linear
8 Elastic
® Ok | Cani
€ Orthotropic
& Anisofrapic
: Monlinear —
x| & Densiy
Thermal Expansion Coef
' PRICY will be set to 0.0 € Damping
PI’ESS OK - — A = @ Friction Coefficient
= (e | e B = im] Cumieane B
| ® —I_'I_‘ 4 |L|J
ess OK
ANS § Example0430 18
Computational Mechanics, AAU, Esbjerg



Example - Density

Ii\Define Material Model Behavior l - 0] x|
rMaterial  Edit Help

— Material Models Defined — Material Models Available Enter 2
£ Material Model Nurmber 1 [ @ Structural ﬂ
Linear
Monlinear

Thermal Expansion Coef

€ Damping
@ Friction ¢ Density for Material Number 1 ! X
User Ma
Thermal Density for Material Mumber 1
CFD
— Electromagne
e | e i e Tl

-
-
L]
-

Temperatres

DEMS I o

Add Temperature | Delete Temperature | Graph

® Ok | Cancel | Help

Press OK

ANSYS Example0430
Computational Mechanics, AAU, Esbjerg




Example - Material Properties

Preprocessor > Material Props > Material Models
I\ Define Material Model Behavior

=10] x|
Material Edit Help
® New Model .. befined — Material Madels svailable
Exit
= -l e = voue] Number 1 o] |ﬁ Structural =]
8 Density B Linear
€ Linear Isofropic 8 Elastic

€ Isotropic
€ Orthotropic
€ Anisofropic

Monlinear (i

Thermal Expansion Coef

€ Damping

— € Friction Coefficient
= (e | e RA=dbeari= ] S foik
1 | » 1| | »
Define Material ID ) |
Diefine Material IT E
Press OK - ® [k | Cancel | Help |
ANSYS Example0430
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Example - Material Properties

Preprocessor > Material Props > Material Models

l\Define Material Model Behavior

Material Edit Help

— Material Models Defined

o]

Double Click
to step in the

— Material Models Available mate“al tree
@@ Material Model Number 1 il @& structural (]
& Density B Linear
€ Linear Isofropic 8 Elastic
Lol Aaterial Model Mumber 2 € Eaigwain ©
€ Orthotropic
@ Anisotro [T Isotropic Properties for Material [ X|
Monlinear
@ Density Linear Isatropic Material Properties for Material Number 1
Thermal Expansior
€ Damping -
| 8 Friction Coefficient
= ] | Temperatures I
femn | e BA=dmwri= ] Teie
< | | o I—
PRICY
Add Temperature | Delete Temperature Graph
k. Cancel Help
ANSYS Example0430 21
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Example - Material Properties

Preprocessor > Material Props > Material Models

Click here
Linear Isotropic Properties for Material [ x| Enter 1 |
Modulus of elasticity to Close
Linear Isotropic Material Properties for Material Mumber 1
Enter O
S S Poisson’s ratio
Temperatures
EX
PRXY ] 0| x|
Material Edit Help
— Material Madels Defined — Material Madels Available
& Material Model Nurnber 1 izl @8 Structural =]
add Temperature | Delete Temperature | & Linear Isotropic &8 Linear
8 Elastic
® Ok | Cani
€ Orthotropic
& Anisofrapic
Monlinear |
& Density
Thermal Expansion Coef
# Darmping
PI’ESS OK - = @ Friction Coefficient
= (e | e B = im] Cumieane B
‘ Iﬂ_‘ J 2]
ANSYS Example0430

22
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Example - Density

Computational Mechanics, AAU, Esbjerg

I\ Define Material Model Behavior - 0] x|
Material Edit Help
— Material Models Defined — Material Models Available Enter l
@8 Material Model Number 1 =] @ structural [l
& Density &8 Linear
€ Linear Isofropic 8 Elastic
Waterial Model Mumber 2 2] Isotropic
€ Orthaotropic
@& Anisotropic
MNonlines Density for Material Number 1 x|
2 .
el Density for Material Mumber 1
€ Dampinc
o & Friction ¢
f (e | lmee BA=e Tl
d | » 1] Temperatures
DEMS I ®
Add Temperature | Delete Temperature | Graph
® Ok | Cancel | Help
Press OK
ANSYS Example0430 23



Example - Meshing

Preprocessor > Meshing > Size Cntrls > ManualSize > Lines > Picked Lines

Element Size fiYElement Sizes on Picked Lines |
® & pick R [LESIZE] Element sizes on picked lines
SIZE  Element edge length I
(o Single " Box
MOTY Mo, of element divisions I [
" Polygon " Circle
" Loop (NDIY is used only if SIZE is blank or zero)
ENMOIY SIZE,MNDIY can be changed V¥ ‘es
Count = u}
. . _ SPACE  Spacing ratio
Select/Pick i |
I Hndnan = AMGESIZE Division arc (degrees) I
LlneS tO Line MNo. = d
Sp eCify { use AMGSIZ only if number of divisions (NOIVY and
. {* Lizt of Items element edge length (SIZE) are blank ar zera)
mesh size |
" Min, Max, Inc Clear attached areas and volumes [ Mo
for
e ools 4 | Ay | Cancel | Help |
Reset Cancel
Pick all Help
! Press Pick All when finish with selection  Enter 2 —
ANSYS Example0430 24
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Example — Mesh Attributes

Preprocessor > Meshing > Mesh Attributes > Area Attributes > Picked Lines
Line Atiribute Select Line 1

% pick @ Hmpick

{* Single { Box mLine AttribUtES ) EI

(" Polygen (" circle [LATT] Assign Atributes to Picked Lines

i Loop

MAT Material number =
Count = 1
Maximum = 7 REAL Real constant set number I 1 j
M= TP Ezma: b
e T ement type number | 1 eEAMS -]
o SECT Element section INnne defined j
 Min, Max, Tne Pick Crientation Keypaint(s) ™ Mo

0E @ Apply

Reset Cancel

Pick all Help Ok | Apply | Cancel | Help |

ANSYs —— Press OK —— Example0430 25
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Example - Meshing

Preprocessor > Meshing > Mesh > Areas > Mapped > 3 or 4 sided
®| |
Select individual areas

AMNSYS Main Menu ANSYS Main Menu AMNSYS Main Menu

Preferences
E Preprocessor

Preferences
E Preprocessor

Preferences
B Preprocessor

Element Type Element Type Element Type _
Real Constants Real Constants Real Constants * pick@——tmpick to be meshed
Material Props Material Props Material Props
Sectiu_ns Sectiu_ns Sectiu_ns * Single e
Modeling Modeling Modeling
E Meshing B Meshing B Meshing " Tolygonm ¢ Cirele
Mesh Attribute: Mesh Attributes Mesh Attributes . )
MeshTool MeshTool MeshTool N B . It IS Often
Size Cntrls Size Cntrls Size Cntrls '
Mesher Opts Mesher Dpts Mesher Opts Count = 0 0 n
Concatenate Concatenate Concatenate Maximum = 1 necessary to Clear
B Mesh B Mesh 2 Mesh
# Keypoints A Keypoints A Keypoints Minimum = 1 the mOdel for
& Lines A Lines # Lines .
Area No. =
o 8 Areas 5 Areas el example if Element
Mapped =i B Mapped
2 Free #1 By Corners 21 By Corners Ol hen Gf Tetme Type or mOdeI
#1 Target Sur 213 or 4 sided P2
Volumes Concatenate Concatenate

Yolume Swee

Tet Mesh Fro

Interface Me:
Modify Mesh
Check Mesh
Clear

Del Concats
& Free
A Target Surf
Yolumes
Volume Sweep
Tet Mesh From

Del Concats

# Free

- Min, Max, Inc

A Target Surf ||

Yolumes
Yolume Sweep
Tet Mesh From

Computational Mechanics, AAU, Esbjerg

geometry is to be
changed

Select all areas defined
to be meshed

Checking Ctrls Interface Mesh Interface Mesh 0E Apply
Numbering Ctrls Modify Mesh Modify Mesh
Archive Model Check Mesh Check Mesh Deset CaaeD
Coupling / Ceqgn Clear Clear
FLOTRAN Set Up Checking Ctrls Checking Ctrls i
F5I Set Up Numbering Ctrls Numbering Ctrls Pl‘:k.‘a‘ll Help
Loads Archive Model Archive Model j
| | [ |+
ANSYS Example0430
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Example — Create Node

Create Node «

* pick - Tnpick

v Bingle i Box

" Polygon {" Circle

O b op
Count = u}
Maximum = 2
Minjmum =
EeyP HNo. =

{* List of Items

[ Min, Max, Inc

O Lpply
Reset Cancel
Pick all Help
ANSYS Example0430

Computational Mechanics, AAU, Esbjerg



Example — Element attributes

ANSYS Main Menu @

Preferences El fiVElement Attributes X

B Preprocessor :
Element Type Define atributes for elements

Real Constants

Material Props [TYPE] Element type number
Sections
B Modeling [MAT] Material number
E Create
Keypoints
Lines [REAL] Real constant set number I 1 j
Areas
volumes [ESYS] Element coordinate svs I 0 j
Nodes
SiFlements SECMUM] Section number =
Elem Attributes [ ] IH':'r-IE defined J

Auto Numbered
Surf / Contact [TSHAP] Target element shape ISt’aight line j
Pretension
User Numbered
write Elem File
Read Elem File
Superelements
Contact Pair
Piping Models
Circuit
Racetrack Coil
Transducers

DOperate Ok | Cancel | Help |
Mowve / Modify

Copy
Reflect
Check Geom
Delete
Cyclic Sector j

« | +]

ANSYS Example0430
Computational Mechanics, AAU, Esbjerg




Example - Plot

File Select List Plot PlotCirls  WorkPlane Parameters Macro  MenuCirls  Help

Replot |

Keypoints @ ——Feypoints
Lines Hard Points

Areas

volumes — Plot Keypoints and Lines
Specified Entities 4

MNodes
Elements
Layered Elements ...

Materials
Data Tables
Array Parameters L.,

Results +
mLlti-Plots
Components 4
Parts
ANSYS Example0430

Computational Mechanics, AAU, Esbjerg
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Example — Create Elements

AMSYS Main Mernw

®|

Preferences
Bl Preprocessor
Element Type
Real Constants
Waterial Props
Sections
E Modeling
H Create
Keypoints
Lines
Areas
Yolumes
MNodes
E Elements
Elem Attributes
B Auto Numbered
A
At Coincid Nd
Offset Nodes
Surf / Contact
Pretension
User Numbered
Write Elem File
Read Elem File
Superelements
Contact Pair
Piping Models
Circuit
Racetrack Coil
Transducers
Operate
Move / Modify
Copy
Reflect

— - -

+] [+

s

3

AMSYS Main Menu @ |

ANSYS

Preferences
E Preprocessor
Element Type
Real Constants
material Props
Sections
B Modeling
= Create
Keypoints
Lines
Areas
Yolumes
Nodes
B Elements
Elem Attributes
B Auto Numbered
A
At Coincid Nd
oOffset Nodes
Surf / Contact
Pretension
User Numbered
Write Elem File
Read Elem File
Superelements
Contact Pair
Piping Models
Circuit
Racetrack Coil
Transducers
Operate
Mowve [/ Modify
Copy
Reflect

P | (=

+ |+

-

El

Elements from

* pick - Tnpick

{0 Box

" Polygon {0 Circle
(™ Loop

v = irgle

Count = 0
Maximam = z0
Minimum = 1
MNode Mo, =

{* List of Items

[ Min, Max, Inc

O Lpply
Reset Cancel
Piglk &ll Help

Example0430

Computational Mechanics, AAU, Esbjerg




Example — Create Elements

ANSYS

MAY 4 Z004
01:14:50

ANSYS Example0430
Computational Mechanics, AAU, Esbjerg




Example — Element attributes

ANSYS Main Menu @

Preferences [=] m Element Attributes ﬁl

SR h ) Define atributes for elements
Element Type

Real Constants

Material Props [TYPE] Element type number I 2 COMBIM14 j

Sections

B Modeling [MAT] Material nurmber I 1 j

E Create
Keypoints [REAL] Real constant set nurmber m
Lines
Areas
volumes [ESYS] Elerment coordinate sys I 0 j
Nodes
=ERFlements [SECHUM] Section number INDne defined j
Elem Attributes

Auto Numbered
Surf / Contact [TSHAP] Target element shape ISt’aight line d
Pretension
User Numbered
Write Elem File
Read Elem File
Superelements
Contact Pair
Piping Models
Circuit
Racetrack Coil

Transducers
Operate 4 | Cancel | Help |
Mowve / Modify
Copy
Reflect
Check Geom

Delete
Cyclic Sector j

< |
ANSYS Example0430
Computational Mechanics, AAU, Esbjerg




Example - Plot

File Select List Plot PlotCirls  WorkPlane Parameters Macro  MenuCirls  Help

Replot |

Keypoints @ ——Feypoints
Lines Hard Points

Areas

volumes — Plot Keypoints and Lines
Specified Entities 4

MNodes
Elements
Layered Elements ...

Materials
Data Tables
Array Parameters L.,

Results +
mLlti-Plots
Components 4
Parts
ANSYS Example0430

Computational Mechanics, AAU, Esbjerg
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Example — Create Elements

AMSYS Main Mernw

®|

Preferences
Bl Preprocessor
Element Type
Real Constants
Waterial Props
Sections
E Modeling
H Create
Keypoints
Lines
Areas
Yolumes
MNodes
E Elements
Elem Attributes
B Auto Numbered
A
At Coincid Nd
Offset Nodes
Surf / Contact
Pretension
User Numbered
Write Elem File
Read Elem File
Superelements
Contact Pair
Piping Models
Circuit
Racetrack Coil
Transducers
Operate
Move / Modify
Copy
Reflect

— - -

+] [+

s

3

AMSYS Main Menu @ |

ANSYS

Preferences
E Preprocessor
Element Type
Real Constants
material Props
Sections
B Modeling
= Create
Keypoints
Lines
Areas
Yolumes
Nodes
B Elements
Elem Attributes
B Auto Numbered
A
At Coincid Nd
oOffset Nodes
Surf / Contact
Pretension
User Numbered
Write Elem File
Read Elem File
Superelements
Contact Pair
Piping Models
Circuit
Racetrack Coil
Transducers
Operate
Mowve [/ Modify
Copy
Reflect

P | (=

+ |+

-

El

Elements from

* pick - Tnpick

{0 Box

" Polygon {0 Circle
(™ Loop

v = irgle

Count = 0
Maximam = z0
Minimum = 1
MNode Mo, =

{* List of Items

[ Min, Max, Inc

O Lpply
Reset Cancel
Piglk &ll Help

Example0430
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Example — Create Elements

ANSYS

MAY 4 2004
01:14:50

ANSYS Example0430
Computational Mechanics, AAU, Esbjerg




Example — Analysis Type

Write Database Log

Wiite D atabase Log to Directories:
i @ o hadminiztrator
Cancel |
= ot

| [=+ DOCUMEMNTS .&Nj Hel |
E= ADMINISTRATOI P
3 Cookies

3 Dokumenter

LI £ Foretrukne ﬂ
Solution > Analysis Type > New Analysis <t Al

IDatahase Log [ Igw] ;I I = ;I MHetwark. .. |
m New Anal'ﬁ"SIS il I'W'rite non-ezzential cmds as comments LI

[AMTYPE] Type of analysis

File > Write DB log file
Enter “example0430.Igw”

k

" Static

= Modal

" Harmanic
" Transient
" Spectrum

" Eigen Buckling
" Substructuring Press OK

oK @ et HElr:l |

ANSYS Example0430 36
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Example — MA Analysis Optlons

AMNSYS Main Menu

®|

3 Preferences
Preprocessor
B Solution
B Analysis Type
New Analysis
ExpansionPass

Define Loads
Load Step Opts
Solve
FSI Set Up
Unabridged Menu
General Postproc
TimeHist Postpro
Topological Opt
ROM Tool
Design Opt
Prob Design
Radiation Opt
Run-Time Stats
Session Editor
Finish

ANSYS

li\Modal Analysis
[MODOPT] Mode extraction method

MNo. of modes to extract

(must be specified for all methods except the Reduced method)

¥ Block Lanczos
Subspace

Powerdynamics

Unsymmetric

&
-~

~

" Reduced
P

" Damped
~

QR Damped

e

[MXPAND]

Expand mode shapes v Yes
NMODE Mo. of modes to expand I o——
Elcalc Calculate elem results? ™ No
[LUMPM] Use lumped mass approx? ™ No

-For Powerdynamics lumped mass approx will be used

[PSTRES] Incl prestress effects? ™ Mo
[MSAVE] Memory save [~ No

-only applies if the PowerDynamics method is selected

ok o cancet—| help |
Example0430

Computational Mechanics, AAU, Esbjerg

. Select

Subspace

Enter 5

Enter 5

Press OK
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Example — Subspace Options

I\ subspace Modal Analysis x|
[MODOPT] Maode Exiraction Cptions

FREQBE Start Freq (initial shift)

W

FREQE End Frequency

Mrmkey Mormalize mode shapes IT':' mMass matrix ﬂ
[RIGID] Known rigid body modes all DoF

LI

L

ROTZ

[SUBOPT] Subspace iteration options
SUBSIZ Subspace working size

MPAD Mo, of extra vectors
HWPERBK. Mo of modes/memory block

Humber of subspace iterations
MUMSST Maxirmum number

MSHIFT Min, before shift

1H1]

Strmck Sturm sequence check I At shiftrend pts j
Press OK
oK @ II Canesd II Help |
ANSYS Example0430
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Example — Define Loads

Solution > Define Loads > Apply > Structural > Displacement > On Nodes

Select the left single node

i* pick

‘TApp

Select All DOF to fix/clamp the system

v Single {" Box

- Folygon (" Cirele

£z I Apply U,ROT on Nodes

Count = 0 [O] Apply Displacements {(LLROT) on Nodes
Maximum = 19 Labz2 DOFs to be constrained

Minimum = 1

Node Mo. =

{¢ List of Items

" Min, Maxz, Inc Apply as ICDnstant valle j
If Constant value then:

YallIE  Displacement valus I

0K @ EpPiT oK @ | Apnly | Cancel | Help |
Reset Cancel
Pick All Help Press OK
ANSYS Example0430 39
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Example — Define Loads

Solution > Define Loads > Apply > Structural > Displacement > On Nodes

Apply U,ROT

i* pick

‘TApp

v Single {" Box

" Polygon " Cirecle
[ Loop

1
o

Count
Mazximam 13
Minimuam

Node Mo.

n n [}
=~

{¢ List of Items

i Min, Max, Inc

0E @ Finag e g
Reset Cancel
Pick A11 Help
ANSYS

Computational Mechanics, AAU, Esbjerg

Select the left single node

Select UY and UZ to move the system

In the x-direction only

I Apply U,ROT on Nodes ' ]

[O] Apply Displacements {(LLROT) on Nodes
Lab2 DOFs to be constrained

apply as

If Constant value then:

ICl:unstant value j

—

YallIE  Displacement valus

(]34 Ol Apply | Cancel | Help |

— Press OK

Example0430 40




Example — Define Loads

ANSYS

MAY 4 2004
01:14:50

ANSYS Example0430
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Example — Coupling DOFs

AMNSYS Main Menu

@|

Preferences

Bl Preprocessor
Element Type
Real Constants
Waterial Props
Sections
Wodeling
Weshing
Checking Ctris
Mumbering Ctrls
Archive Model

Z1 Cupl DOFs w/ Mstr
Gen w/Same Nodes
Gen w,/Same DOF
Coincident Nodes
Dffset Nodes
Del Coupled Sets
Constraint Eqn
Gen w,/Same DOF
Modify ConstrEgn
Adjacent Regions
Shell/ Solid Interface
1 Rigid Region
Del Constr Eqn
A Dist F/M at Mstr

FLOTRAN Set Up

@ FSI Set Up

Loads

Physics

Path Operations

Solution
General Postproc

Mo

< [ -]

El

El

ANSYS

Define Couple
¥ pick (IDeﬁne Coup
i SN Becs I\ Define Coupled DOFs | x|
rol -
= LD veen (7 Circle [CP] Define Set of Coupled DOFs
lafley =)
MSET Set reference nurmber I
Shie N Lab Degree-of-freedom label LI =
Maximum = 12
Minimum = 1
Hocs Mo s Ok Apply Cancel | Help |
f* List of Itens
(" Min, Max, Inc
O Lpply
Baset Cancel
Pick All Help
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Example — Coupling DOFs

ANSYS

MAY 4 2004
01:14:50
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Example — Coupling DOFs

AMNSYS Main Menu

@|

Preferences

Bl Preprocessor
Element Type
Real Constants
Waterial Props
Sections
Wodeling
Weshing
Checking Ctris
Mumbering Ctrls
Archive Model

Z1 Cupl DOFs w/ Mstr
Gen w/Same Nodes
Gen w,/Same DOF
Coincident Nodes
Dffset Nodes
Del Coupled Sets
Constraint Eqn
Gen w,/Same DOF
Modify ConstrEgn
Adjacent Regions
Shell/ Solid Interface
1 Rigid Region
Del Constr Eqn
A Dist F/M at Mstr

FLOTRAN Set Up

@ FSI Set Up

Loads

Physics

Path Operations

Solution
General Postproc

Mo

< [ -]

El

El

ANSYS

Define Couple
¥ pick (IDeﬁne Coup
i SN Becs I\ Define Coupled DOFs | x|
rol -
= LD veen (7 Circle [CP] Define Set of Coupled DOFs
lafley =)
MSET Set reference nurmber I
Shie N Lab Degree-of-freedom label LI =
Maximum = 12
Minimum = 1
Hocs Mo s Ok Apply Cancel | Help |
f* List of Itens
(" Min, Max, Inc
O Lpply
Baset Cancel
Pick All Help
Example0430 44

Computational Mechanics, AAU, Esbjerg




Example — Coupling DOFs

ANSYS

MAY 4 2004
01:14:50
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Example — Analysis model

ANSYS

MAY 4 2004
01:14:50
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Example - Solve

Solution > Solve > Current LS

ANSYS Main Menu @

Preferences

Preprocessor

B Solution
Analysis Type

pml o Solve Current LoadStep x
sty Opts Solve Current Load Step i x|

= rrE"t 5 o [SOLVE] Begin Solution of Current Load Step

From LS Files

Partial Solu Review the summary information in the lister window (entitled
Adaptive Mesh "/STATUS Command"), then press OK to start the solution.
FSI Set Up

ADAMS Connection
Unabridged Menu | e T
General Postproc Ok, Cancel Help
TimeHist Postpro

Topological Opt
ROM Tool
Design Opt
Prob Design
Radiation Opt
Run-Time Stats
Session Editor
Finish

HEREEEHEEBEA

Press OK

o Example0430
Computational Mechanics, AAU, Esbjerg




_ i ) Solution is done!

Example - Solve

Press Close

Press here
to Close
.
i1 /STATUS Command B x|
File
SOLUTIOW OPTIOHS
PROBLEM DIHEWSIOWALITY. . . . . . ... .. .. -
DEGREES (OF FREEDOH. . . . . . L4 ROTZ
AHALYSIS TYPE - o v v v e e w e e e e e STATIC (STEADY-STHTE]
LOAD STEP OPTIONS
LOAD STEF HUMBER. . . . . . v v o o v w v o 1
TIHE AT EMD OF THE LOAD STEP. . . . . . . . .. 1.0000
HUHBER OF SUBSTEPS. . . . . . . . . . . .. .. 1
STEP CHAWGE BOUMDARY COMDITIONS . . . . .. .. HO
PRINT OUTPUT COWTROLS . . . . . . o . . . . - . O PRINTOUT
DATABASE OUTPUT COMTROLS. . .+ . o v v v v - ALL DATH HRITTEH
FOR THE LAST SUBSTEP
ANSYS Example0430 48
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Example — Read Results

ANSYS; Main Menu @|

Preferences B

General Postproc > Plot Results > Deformed Shape
Preprocessor B

Solution m Plot Deformed ShﬂpE ﬁl

B General Postproc
Data & File Opts [FLDISF] Flot Deformed Shape

Results Summary KUND Items to be plotted
ER-ead Result-|RN | | (O, @000

First Set @ @+ Def shape only
Mext Set
Previous Set " Def + undeformed @——

E Last Set
B:SPiclf " Def + undef edge
By Load Step
By Time/Freq
By Set Number

E FLOTRAN 2.1A oK | Apply | Cancel | Help |
Failure Criteria

Plot Results ®
List Results
Ouery Results
Options for Dutp
Results Yiewer
Write PGR File

NodalColes. Select “Def+undeformed”
Path Operations e and PreSS OK

Load Case
Check Elem Shape |
Write Results

ROM Operations
Submodeling .
Fatigue Read first set
Safety Factor
Define,/Modify j
[— =y .

1 |+

ANSYS Example0430 49
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AMSYS Main Menu

Results Yiewer - file.rst

Preferences

Preprocessor

Solution

B General Postproc
Data & File Dpts
Results Summary
Read Results
Failure Criteria
Plot Results
List Results
Query Results
Options for Dutp
Write PGR File
Modal Calcs
Element Table
Path Operations
Load Case
Check Elem Shape
Write Results
ROM Operations
Submodeling
Fatigue
Safety Factor
Define,/Modify
Reset

TimeHist Postpro

Topological Opt

ROM Tool

Design Opt

Prob Design

Radiation Opt

Run-Time Stats

Session Editor

Finish

File Edit “iew Help

| El | IChDDSE a result item ~| I

Example — Result viewer

|_|_| Favorites
' | Modal Solution
@ DOF Solution
e lnisnlaced structure
i3 ¥-Component of displacemeant
3 Y-Component of displacerment

'_

i Displacement vector sum
i Z-Component of rotation
i Rotation vector sum

Stress

Total Strain

Elastic Strain

Plastic Strain

Creep Strain
J]

|p.aoo031z | 1 | 1

ANSYS

Example0430
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Results Yiewer - file.rst
File Edit Yiew Help

Example — Result viewer

]

| &l &l =l

LLi

E”Displaced structure jl j :Iﬁ%—él|@|§l%

|s.3o0031: | 1| 1

Select Animation x|

— Type of Animation Sequence to Capiure

* Mode Shape @
" Deformed Shape
Deformed Results
Cwer Time

Time Harrmonic

Cver Results

Select mode shape, the last

D-5Slice Contours
-Slice Vectors

[sosurfaces

. @ & @ & 8 &

Farticle Flow

mode read is displayed

ar, @ Cancel

Computational Mechanics, AAU, Esbjerg

Press OK

Example0430
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Example — Result viewer

i\ Animate Mode Shape |

Animation data

Mo, of frames to create

Time delay (seconds)

—
T

]

Acceleration Type

&+ Linear

" Sinusoidal

Select DOF
solution and
Def+undeformed

Modal Solution Data
Display Type

x|

Frame 8af 10
50
m BN B
Dielay

* Forward/Backward

" Forward Orly

Stark | Stop |
=2 | Frevious |
Cloze | Help |

DOF solution
Stress
Strain-total Def + undef edge
Ernergy — || Translation LIx
Strain ener dens Ly
Strain-elastic
Strain-thermal ;I IDef + undefarmed
Ok, .J Cancel | Help |
Press OK and animation is controlled
by the following dialog
ANSYS

Example0430

Computational Mechanics, AAU, Esbjerg
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Example — Report generator

Modal analysis

ANSYS Example0430
Computational Mechanics, AAU, Esbjerg
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