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FEM packages
- We always work with geometry objects (vertices, lines, surfaces, volumes). For example, we even apply the loads and other BCs on geometry. Finally, we mesh the geometry. O\W
- The only exception is for domains with 1D elements. In this case, we directly specify FEM objects (nodes and elements) s ™
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Launch Ansys Product Launcher



1. Define elements to be used
We are going to use link elements (truss elements)

Jefined Element Types:

£ Preferences
& Preprocessor
B Element Type
=JAddEditDelet
B Switch Elem Type
B Add DOF
B Remove DOFs
B Elem Tech Control dorary of Blement Tpes
@ Real Constants
= Material Props
& Sections
Modeling
Meshing
Checking Ctris
@ Numbering Ctris
@ Archive Model
@ Coupling | Cegn
& Loads
i Path Operations
@ Solution
@ General Postproc
& TimeHist Postpro

Elasars type referencce rumber

2. Add material properties
E1 =200
E2=10

& Preferences
1 Preprocessor
Element Type
eal Constants

B Temperature Units
B Electromag Units
latersl Models

£ Convert ALPx
Change Mat Num
& Failure Criteria

1 Write to Flle

[ Read from File

Defined

Material Mod Material Models Available

“ 32 Favores
]

EX 200
PRXY )3

& Thermal Expansion
> o

Numbering Ctris
Archive Model

Add Temperature | De

Path Operations
@ Solution
4 General Postoroc

Matenal Mods defined Matenal Models Available

34 Matenal Model Number

Ir P Matenal Model Number 2}
@ Linear Isolrog [~ Tror—" !

T

& Nonlinear
# Density

EX

PRXY

Add Temperature | Delete Temperature Graph

o — Hel

3. Define section properties

A =\0
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Linear Isotropic Material Properties




AZ - (OC/

© Preprocessor
2 Element Type

Material Props

= Sections

i Section Library
@ Beam

& Shell

= Pretension

& Joints

3 Reinforcing

Add section 2

You can list materials and sections
4. Define nodes:

(o9

& Real Constants
1 Material Props
@ Sections

1 Modeling

& Create

= Keypoints

rking Plane

it Curvature Ctr
7 On Keypoint
7 Flll between Nds
7 Quadratic Fin
& Rotate Node CS

And nodes 2, 3

5. Step 4: define elements
- Choose default material number
- Choose default section number

- Define element passing through nodes
B Preferences o
reprocessor
= Element Type
= Real Constants
@ Material Props
= Sections
& Modeling
2 Create
B Keypoints
Lines

© Elements
[ Elem Attributes
@ Auto Numbered
(Thru Nodes)

B At Coincid Nd
B Offset Nodes
1 Surf | Contact
SpotWeld
3 Pretension
@ User Numbered
1 Write Elem File
[ Read Elem File
& Superelements
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For element 2: change A from Al to A2

o= Fremerences =
Preprocessor
2 Element Type
Real Constants
7 Material Props
1 Sections

Modeling

2 Meshing
1 Mesh Attributes
[0t T

I -
= Volume Brick Orient
E MeshTool
@ Size Crirls Cancal Helg
B Mesher Opts

Finally for element 3, repeat this process change E from E1 to E2
H FTRprocessor

il Element Type
@ Real Constants
= Material Props
& Sections
@ Modeling
2 Meghing

= Mesh Attributes

)

[E5VS] Blement coordimate 5y

@ Volume Brick ¢
B MeshToo

= Size Cnitrls

B Mesher Opts

= Conc:
= Mesh
= Modity Mesh
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Show the element numbering

If want to check elements are formed correctly
Ust Plot PlotCirs WorkPlane Pamameters Macr

File ’

YWRGRPH

Altribuses + Red
*  Afnbutes only

Layered Elements

LIST ALL SELECTED ELEMENTS. (LIST NODES)

ELEM MAT TYP REL ESY SEC NODES

111101 2 3
211102 2 1
321102 3 1

6. BCs:

a. Displacements:
E Preferences
B Preprocessor
@ Element Type
@ Real Constants
= Material Props
= Sections
@ Modeling
= Meghing
E Checking Ctris
@ Numbering Ctris
@ Archive Model
= Coupling | Ceqn
E Loads
3 Analysis Type
& Define Loads
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& Preprocessor
@ Element Type
Real Constants
Material Props
Sections
Modeling
Meshing
Checking Ctris
Numbering Ciris
Archive Model
@ Coupling | Cegn
H Loads
= Analysis Type
2 Define Loads
3 Settings
ply

Structural

ement
ce/Moment

@ Temperature
@ Inertia
B Pretnsn Seetn

pply F/M on Nodes

[F] Apply Ferce/Moment on Modes

Lab Direction of force/mom

F -
Apply s Constant value -
f Constant value then
VALUE Force/moment value 1.0
oK Apphy Cancel Help

Preprocessor stage is finished. P MC/\(\ é

Solving the problem: ( )
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Preprocessor stage is finished.
Solving the problem: U
B oy M on Hodes C ﬂ()
F] Apply Force/Moment on Nodes
sb  Direction of force/mom Py p= ‘{/_‘
Apply 85 Constant value ) - —
VALUE Force/moment value T \3 ‘(\g >

o éj‘ _ ’I

é
-
o
g

Postprocess:
View and list the results {\

. Deformed shape = | . \ (jfm{}

. Elements solutions (axial force and stress)
. Displacements for free degrees of freedom (dof)
. Forces for prescribed dofs (called Reaction forces)

B WN P

1. Deformed shape
= General Postproc
= Data & File Opts
B Results Summary
@ Read Results
& Failure Criteria
B Plot Results
[S[Deformed Shape)
@ Contour Plot
= Vector Plot
& Plot Path tem
@ Concrete Plot
@ ThinFilm
@ List Results
& Query Results
E Options for Outp
B Results Viewer
& Nodal Calcs

Prescribed, Dirichlet dof:
- we know the displacement (primary field)
- We don't know the force
Free (Neumann) dof
- We don't know the displacement (primary field)
- We know the force

e Paameters Macro MeguCtrs

To Pnnter

To File

Save Plot Cirls -
2. Elements solutions (axial force and stress
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= Preterences
H Preprocessor
@ Solution

O General Postproc |- ] ent Sclusicn
B Data & File Opts
B Results Summary fem to be ksted

= Read Results
@ Failure Criteria
= Plot Results
E List Results
B Detailed Summary
= teration Summry
8 Percent Error
= Sorted Listing
B Nodal Solution
JElement Solution}
8 Superelem DOF
B SpotWeld Solution
B Reaction Solu
E Nodal Loads
8 Elem Table Data
B Vector Data
B Path ems
B Linearized Strs
= Query Results [ Eeth Cancel Hele
B Options for Outp .

PRINT ELEM ELEMENT SOLUTION PER ELEMENT

@ Thermal Strain =
harscal and Thermal Strain

**E%% POST1 ELEMENT SOLUTION LISTING *****

05714
LOAD STEP 1 SUBSTEP= 1 f 0.4285 0.5714 VB
TIME= 1.0000 LOAD CASE= 0

EL= 1NODES= 2 3 MAT= 1 XCYCZC=0.000 1.400 0.000 AREA= 100.00 LIN K180

FORCE=0.42857 STRESS= 0.42857E-02 EPEL= 0.21429E-04 : A
TEMP= 0.00 0.00 EPTH= 0.0000 >
EL=  2NODES= 2 1MAT= 1 XCYCZC=0.8000 0.6000 0.000 AREA= 10.000 LIN K180 - 4 e
FORCE=-0.71429 STRESS=-0.71429E-01 EPEL=-0.35714E-03

TEMP= 0.00 0.00 EPTH= 0.0000 0 x_'m/

> A
EL=  3NODES= 3 1MAT= 2 XCYCZC=0.8000 2.000 0.000 AREA= 10.000 LIN K180 J 0 o 0.5715
FORCE=0.80812 STRESS=0.80812E-01 EPEL= 0.80812E-02
TEMP= 0.00 0.00 EPTH= 0.0000

3. Displacements for free degrees of freedom (dof)
£ Preferences E
@ Preprocessor
& Solution
& General Postproc
£ Data & File Opts
1 Results Summary fem 1o be ksted
= Read Results
& Failure Criteria
@ Plot Results
List Results
@ Detailed Summary
3 teration Summry
& Percent Error
= Sorted Listiny

& Element Solution
B Superelem DOF
8 SpotWeld Solution

av
O Path tems
8 Linearized Strs
= Query Results

PRINTU NODAL SOLUTION PER NODE
***%% POST1 NODAL DEGREE OF FREEDOM LISTING *****

LOAD STEP= 1 SUBSTEP= 1
TIME= 1.0000 LOAD CASE= 0

THE FOLLOWINi.PEGREE QF PREEDOM RESULTS ARE IN THE GLOBAL COORDINATE SYSTEM
o
UX uy

A
NODE U, Usum
1 0.12690E-001-0.18170E-001 0.0000 0.22163E-001
2 0.0000 -0.60000E-004 0.0000 0.60000E-004
3 0.50000E-002 0.0000 .0000  0.50000E-002
Moo
4. Forces for prescribed dofs (called Reaction forces)
@ Solution . N
B General Postproc
B Data & File Opts
E Results Summary
= Read Results
= Failure Criteria
= Plot Results
© List Results
& Detalled Summary
B Reration Summry
B Percent Error
& Sorted Listing
£ Nodal Solution
& Element Solution
B Superelem DOF
B SpotWeld Solution
-JReaction Sol

8 Nodal Loads

Bl Elem Tabile Data
B Vector Data

= Path Hama

PRINT F REACTION SOLUTIONS PER NODE /\ /\
**%x% POST1 TOTAL REACTION SOLUTION LISTING ***** (

LOAD STEP= 1 SUBSTEP= 1

TIME= 1.0000 LOAD CASE= 0 —Q(Ck}

THE FOLLOWING X,Y,Z SOLUTIONS ARE IN THE GLOBAL COORDINATE SYSTEM

NODE  FX FY FZ ” ]
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THE FOLLOWING X,Y,Z SOLUTIONS ARE IN THE GLOBAL COORDINATE SYSTEM
NODE  FX FY FzZ
2 0.57143
3-0.57143  1.0000

TOTAL VALUES
VALUE -0.77716E-015 1.0000  0.0000

HW1 and final project is a truss problem

2D example é\)\l\ro& (_g

Project 1, a dental crown problem
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1. Define element type

N

Add.

Tlerment shape x

Eerrest behawor £

Elormact formulaticn

. Materials

= rreterences
| Preprocessor

@ Element Type

& Real Constants

© Material Props
@ Material Library
B Temperature Units
B Electromag Units

B Convert ALPx
B Change Mat Num
& Failure Criteria
1 Write to File
B Read from File
= Sections
B Modeling
@ Meshing
@ Checking Ctris
& Numbering Ctris
& Archive Model
@ Coupling | Cegn
@ Loads
& Path Operations
 Solution
4 General Postproc
@ TimeHist Postors

And then 2

pe option

Element Yype Ref. N
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x e formulatien m ot valid weh plane stres

Litwary of Element T

Flemant type reference numiser

Hel

Material Models Defined Material Models Available

B o iy s

nial Number 1

Linear soiropic Matenal Propemes for Mal

T

Add Temperature | Delele Temparature Graph

o Heks




