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Example — Cantilever beam

|

7

) L
Objective: E = 210000N/mm?®
Display the moment curve v =03
Tasks: L =100mm
Obtain values in intermediate points? a=10mm
Create an element table? b =10mm
Display the moment curve? F = 100N

Topics:
Start of analysis, Element table/output,
intermediate points, saving/restoring

ANSYS Example0101
Computational Mechanics, AAU, Esbjerg



Example — Read input from

Load the example0100.Igw by File Menu > Read input from
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Example - Solve

Solution > Solve > Current LS

ANSYS Main Menu @

Preferences

Preprocessor

B Solution
Analysis Type
Define Loads
Load Step Opts
Efsoive

Solve Current Load Step |

[SOLVE] Begin Solution of Current Load Step

Current LS @
From LS Files
Partial Solu
Adaptive Mesh
FSI Set Up
ADAMS Connection
Unabridged Menu
General Postproc
TimeHist Postpro
Topological Opt
ROM Tool
Design Opt
Prob Design
Radiation Opt
Run-Time Stats
Session Editor
Finish

HEREEEHEEBEA

/
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Review the summary information in the lister window {entitled

"/STATUS Command"), then press OK to start the solution.

Cancel

Help

Press OK
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Example - PostProcessing

General Postproc > Plot Results > Deformed Shape

Plot Deformed Shape | x|

[FLDISF] Flot Deformed Shape
KUND  Items to be plotted

" Def + undeformed @

" Def + undef edge

oK | Apply Cancel | Help |

Select “Def+undeformed”
and Press OK
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Example - PostProcessing

— Read Maximum displacement: DMX
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Example — Element Type

Preprocessor > Element Type > Add/Edit/Delete

Reenter the process to obtain information

ElementTypes . x :
SR = about the element for use in the element table
Defined Element Types: ml‘lbrar? of Element Types | x|
Lrary of ket Types copeyEpE
Lirk plastic 23
tapered 54
Fipe 30 finite strain
Rigid 2 node 188 -
Solid
Shell ;I 2D elastic 3

Element type reference number I 1
04 | Aoy | Cancel | Help |

Add... |e — — Press Add
Clase | Help |
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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 KO

Close | Help |
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IND intermed pts j
Load offset in terms of K10 ILEH,;IﬂFI LRits j
04 | Cancel | Help @
Press Options
Press Help to learn more about
the element. Find the table on —
the next page
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Example — Element Table

Find the following table for the element. Identify how to plot member

forces in longitudinal direction of the beam element - MMOMZ

| Name | Definition /| o | R
|EL |Element HNumber | i | by
INODES [Element nodes - I, I oY | T
|I'u'IﬂT |Element material mamber | by | by
|1FDLT_T: |Element volume | H | T
|§{C, iz |L|:n:ati|:|n where tesults are reported | T | 3
TEMP Temperatures T1, T2, T3, T4 I
[PRES Pressure P1 at nodes [T, OFFSTL at1]; P2 at 1], OFFST2 at], 1, P3 at 1, P4 at] oY | T
SDIR \&idal direct stress [ 1 | 1
|SEIYT |Eendjng gtress on the element +V side of the heam | 1 | 1
|SEYB |Eendjng gtreas on the element -¥ side of the beam | 1 | 1
|SI'u'IﬁX |I'u'I aitron stress (direct stress +bending stress) | 1 | L
|SI'u'IIN |Mi1]j1nmn stress (direct stress - bending stress) | il | i
[EPELDIE. \tuxial elastic strain at the end [ 1 || 1
|EPELEIYT |Bending elastic straiti on the element +V side of the heam | 1 | 1
|EPELEIYB |Eendjng elastic straiti on the element -V side of the heam | 1 | 1
[EPTHDIR \&idal thermal strain at the end [ 1 | 1
|EPTHEIYT |Eendjng thetthal strain on the element +7 side of the heam | 1 | 1
|EPTHEYB |E endinng thermal strain on the element -¥ side of the beam | 1 | 1
[EPINAYL [nitial aial strain in the element [ 1 || 1
|I'u'IFOR()Q k] |I'u'I etber forces in the element coordinate system X and ¥V direction | 2 | T
|MMDME |I'u'I etnber moment it the element coordinate system Z direction | 2 | Ky
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Example — Element Table

Find also the following table in the Help function

Tahle 3.2. BEAMS liem and Sequence Numbers (EEYOPT(?)=0) @

‘ Output Quantity Name I — g IBEAMS element type options ]
m
| T | T — Options for BEAM3, Element Type Ref. Mo, 1
| = | = [ Member force + mament output kG
| SEYB | LS
I EE;'EE I Ei ”: Output at extra intermed pts K9 P IN':' intermed pts j
| EPELEVE | LEFEL [ Load offset in terms of K10 i
| FFTHDIR | LEFTH [ II‘EF"EIﬂFI units j
| FFTHEYT | LEFTH [
| EFTHEYE | LEFTH [] oK | Cancel | Help |
| EFINAXL | LEFTH [
| SMAX | WIATSC [
| SMIN | NMISC | | 2 | 4
| MFOR | SMISC | | 1 | 7
.ILIIIIIIMIIIIIII4..IIIIISMEEIIIIIIIILIIIIII'IIIIII4.IIIII}IIIIIILIIIIISIIIIII I.
- | MMOMZ | SMIEC | | 6 | 12 .
.ITIIIIIIII?rIIIIIIIII|IIIIIIISMSCIIIIIIITIIIIII_IIIIIIIlllIIIIHIIIIIITIIIIIH&IIIIIII‘
| OFFaTI | SMISC | |
| o | aC | | Remember MMOMZ, SMISC,6,12 —
| OFFST2 | SMISC | | 19 | 20
| F3 | SMIC | | 21 | =
| P4 | SMISC | | - | 22
| | Pseudo Node
| 1 2 |3 4
| TEMP | LEFE | 1 | 2 | 3 |
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Example — Element Table

AMNSYS Main Menu

AMSYS Main Menu

Preferences
Preprocessor
Solution
= General Postproc
Data & File Dpt:
Results Summal
Read Results
Failure Criteria
Plot Results
List Results
Query Results
= Options for Out
Results Viewer
Write PGR File
MNodal Calcs
=W lement Table
Define Table
Plot Elem Tah
List Elem Tab
Abs Value Of
Sum of Each !
Add Items
Multiply
Find Maximun
Find Minimum
Exponentiate
Cross Produc
Dot Product
Erase Table
Path Operation:
Load Case
Check Elem Sha
Write Results
ROM Operation:

-

J

FlimEEA

Preferences
Preprocessor
Solution
E General Postproc
Data & File Dpts
Results Summary
Read Results
Failure Criteria
Plot Results
List Results
OQuery Results
Dptions for Dutp
Results Viewer
write PGR File
MNodal Calcs
& Element Table
Plot Elem Table
List Elem Table
Abs value Option
Sum of Each Item
Add Items
Multiply
Find Mazimum
Find Minimum
Exponentiate
Cross Product
Dot Product
Erase Table
Path Operations
Load Case
Check Elem Shape
Write Results
ROM Dperations

Mmoo

l

Element Table Data

Currently Defined Data and Status:

Label

WCME DEFINED

Item Comp

@ Add... |

Close |

Time Stamp

Update |

Status

Delete |
Help |

El

|

ANSYS
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~ Press Add to add the first data line
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Example — Element Table

l\Define additional Element Table Items x|
[AWPRIN] Eff MU for EQY strain |

[ETABLE] Cefine Additional Element Table [tems

Lab Lizer label for item I

Item,Comp Results data iem DOF solution Translation U
Stress Ly
Strain-total Uz
Strain-mech+thrm gl |Rotation  ROTX
Modal force data ROTY -
Energy
Error estimation _vJ Translation UxX

{For "By sequence num", enter sequence
no. in Selection box, See Table 4.xx-3

in Elements Manual for seq. numbers. )

Ok, | Apply | Cancel | Helm |

Scroll down in this menu to find the line “By sequence number” —
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Example — Element Table

Fi\Define Additional Element Table Items x|

[AWPRIN] Eff NU for EQY sirain I

[ETABLE] Define additional Elerment Table Items

Lab User label for item I

Item,Comp Results data iem Strain-thermal -
Strain-plastic MMISC,
Strain-creep LS,
Strain-other LEFEL,
Contact LEFTH, bl
Cptimization |

By sequence num SMISC, 6 @

{For "By sequence num", enter sequence
na. in Selection box, See Table 4.xx-3
in Elements Manual for seq. numbers. )

(]34 OJ Apply | Cancel | Help |

— Enter 6 as found in table 3.2 —

— From table 3.2 MFORX, SMISC,6,12

ANSYS Example0101 13
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Press OK —




Example — Element Table

Element Table Data 1 X

Currently Defined Data and Status:

Latne| Iterm Carmp Tirme Stamp Status

& Time= 1.0000 {Current)

Add.., 'J Update | Delete |

Close Help |

Press Add to add the second data line —
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Example — Element Table

Fi\Define Additional Element Table Items x|

[AWPRIN] Eff NU for EQY sirain I

[ETABLE] Define additional Elerment Table Items

Lab User label for item I

Item,Comp Results data iem Strain-thermal -
Strain-plastic MMISC,
Strain-creep LS,
Strain-other LEFEL,
Contact LEFTH, bl
Cptimization |

By sequence num SMISC,12 @

{For "By sequence num", enter sequence
na. in Selection box, See Table 4.xx-3
in Elements Manual for seq. numbers. )

(]34 OJ Apply | Cancel | Help |

— Enter 12 as found in table 3.2 —
— From table 3.2 MFORX, SMISC,6,12

ANSYS Example0101 15
Computational Mechanics, AAU, Esbjerg

Press OK —




Example — Element Table

Element Table Data 1

Currently Defined Data and Status:

Late| Iterm Carmp Tirme Stamp Status
SHISA SIS & Time= 1.0000 {Current)

Time= 1.0000 {Current)

Add... Update |

Close @

Delete |

Help

x|

Press Close
ANSYS Example0101
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Example — Plot Line-Element

AMNSYS Main MMenu

AMNSYS Main MMenu

®|

Preferences
Preprocessor
Solution
B General Postproc
Data & File Opts
Results Summary
Read Results
Failure Criteria
A Plot Results
Deformed Shap
=ERContour Plot
Nodal Solu
Element Solu
Elem Table
Line Elem Res
vector Plot
Plot Path Item
Concrete Plot
List Results
Query Results
Options for ODutp
Results Yiewer
Write PGR File
Modal Calcs
Element Table
Path Operations
Load Case
Check Elem Shape
Write Results
ROM Operations
Submodeling
Fatigue
Safety Factor
Define,/Modify
[ .

J

Preferences
Preprocessor
Solution
B General Postproc
Data & File Opts
Results Summary
Read Results
Failure Criteria
A Plot Results
Deformed Shape
B Contour Plot
Nodal Solu
Element Solu
Elem Table
Yector Plot
Plot Path Item
Concrete Plot
List Results
Query Results
Options for ODutp
Results Yiewer
Write PGR File
Modal Calcs
Element Table
Path Operations
Load Case
Check Elem Shape
Write Results
ROM Operations
Submodeling
Fatigue
Safety Factor
Define,/Modify
[ .

J

|

-

Ef
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li\Plot Line-Element Results

[FLLS] Flot Line-Element Result
Labl Elem table item at node 1

Labl Elern table item at node ]

Fact Cptional scale factor

KUND Items to be plotted

Cancel |

=ylb=tal

SMIS12 v @

¥

" Def shape only
% Def + undeformed
" Def + undef edge

Help |

1

— Press OK

Example0101

Change to SMIS12 —
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Example — Plot Line-Element

LINE 3TRESS ANSYS

- FEE 11 2004
SIRE=S 33106127

SUE =1

TIME=1

SMISE SMIS1Z
MIN =-10000
ELENF1

MAX =0

ELENF1
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