2023/08/28

Monday, August 28, 2023 11:23 AM

Finite element:

Engineering perspective: It relates nodal displacements (unknowns) to

forces (force-like quantities that are additive)
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* Ansys:
o Installation: (free academic version, link). While this is a limited version, it is sufficient for your project and is recommended due to the ease of installation
© Make sure in ADPL launcher you use “Shared Memory” under High Performance Computing Setup.
> Link to command lines (Acknowledgment: Matthew Carter).

OR use the program of your choice

| use Ansys
All apps Back

Forte Monitor 2023 R2

Forte Simulate 2023 R2
Grating Surface Editor 2023 R2
New

IESNA LM-63 Viewer 2023 R2
New

Mechanical 2023 R2
New

Mechanical APDL 2023 R2
New

Mechanical APDL Product Launcher 2023 R2

ool ool ol

Don't use the distributed memory optlon on your laptop (welrd crashes)
¥ 2023 R2: Ansys Mechanical APDL Product Launcher [Profile: *** Last AE Run *

File Profiles Options Tools Links Help

Simulation Environment:
ANSYS |~
License:

o]
LNC

Ansvs Mechanical Enterprise
O Show Legacy Licenses

Type of High Performance Computing (HPC) Run:
GPU Acceleratic None [ ¥
® Use Shared-Memory --Number of threads (( |4

Use Distributed Cc INTEL MPI (defafd

Define the element types we want to use.
In Ansys a truss element is called "link"

B Preferences By Defined Element Types. An SYS

© Preprocessor NONEDEFINED |
= Element Type 2023R2

=1/ UDe g :
B Switch Elem Type ﬁ Library of Element Types
B Add DOF Library of Element Types Structural Mass
& Remove DOFs | Link | actuator 11
B Elem Tech Control E“”‘
@ Real Constants e
@ Material Props Shell
B Sections |_Solid-Shell || 3D finit stn 180
# Modeling

Element type reference number

Meshing
& Checking Ctris
Numbering Ctris Py Cancal
® Archive Model -
& Coupling / Cegn
& Loads
& Path Operations
& Solution
= General Postproc
= TimeHist Postpro
# Radiation Opt
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= TimeHist Postpro

= General Postproc
# Radiation Opt

Let's define material properties

Close

Help

1 Preferences £as
| Preprocessor
@ Element Type
® Real Constants
B Material Props
@ Material Library
B Temperature Units
E Electromag Units
B Convert ALPx
B Change Mat Num
@ Failure Criteria
Write to File
E Read from File
@ Sections
& Modeling
& Meshing
& Checking Ctris
& Numbering Ctris
& Archive Model
& Coupling / Cegn
& Loads
& Path Operations
1 Solution

Material Models Defined

L BMaterial Model Number 1

Material Models Available

& Favorites
@ Structural H Linear Isotropic Properties for Material Number 1 X
@ Linear
& Egsmi'c‘.l s Linear Isotropic Material Properties for Material Number 1
$© Orthotropic
€ Anisotropic T
@ Nonlinear
€ Density EX [100
@ Thermal Expansion | prxy o
@ Damping

& Crirtinn CAnfficiant

Add Temperature i Delete Temperature ; Graph

0K Cancel Help

5

Material Models Defined

['“IMaterial Model Number 1

@ Linear Isotropic
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Material Models Available
@ Favorites
@ Structural

| B Copy Material Model

Copy Material Model

from Matenal number

to Material number

oK Apply

@ Crictinn Canffirinn +

Cancel Help




Preprocessor
& Element Type 7]
@ Real Constants
B Material Props

@ Material Library ‘ Material Models Defined Material Models Available
B Temperature Units

& Electromag Units |
=[Material Models

& Convert ALPx € Linear |
B Change Mat Num Linear Isotropic Matenal Properties for Material Number 2

sotropic Properties for Material Number 2

= M?t?nal Mc B Linear |

& Failure Criteria
E Write to File |
B Read from File
@ Sections
& Modeling ‘
@ Meshing
& Checking Ctris
& Numbering Ctris
@ Archive Model

& Coupling / Cegn ‘ Add Temperature | Delete Temperature

@ Loads ‘ r ;

@ Path Operations DK Cancel
Solution

General Postproc

Define the section areas:
E Preferences <)
& Preprocessor
@ Element Type
& Real Constants
@ Material Props
& Sections
@ Section Library Add Link Section with ID
© Beam
@ Shell
@ Pretension
& Joints
@ Reinforcing
& Pipe
8 Link
=]Add
B Edit

B Add Link Section

& Preferences 2
& Preprocessor
Element Type

@ Real Constants B8 Add or Edit Link Section

@ Material Props [SECTYPE] Add Link Section 1
B Sections
@ Section Library Section Name
® Beam [SECDATA] Section Data
Shell bk
& Pretension
® Joints [SECCONTROL] Section control
@ Reinforcing Added Mass (Mass/Length)
E E:s: Tension Key Tension and Compressio
=JAdd]
B Edit
& Axis
@ Contact
L N N
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viain mernu =71

B Preferences
& Preprocessor
& Element Type
@ Real Constants &M Add or Edit Link Section
@ Material Props (SECTYPE] Edit Link Section 2
B Sections
@ Section Library Section Name
@ Beam [SECDATA] Section Data
@ Shell
@ Pretension
@ Joints [SECCONTROL] Section control
& Reinforcing Added Mass (Mass/Length)
Pipe
& Link
=]Add
B Edit
@ Axis

MmO ambant

Link area

Tension Key

Tension and Compressi

We can check our material and section properties (not
necessary)

FEile Select List Plot PlotCtrls WorkPlane Parameters Macro Menu(

nlz| gls Files 4
Status »
Toolbar
(]
SAVE pg| ~Keypoint OWRGRPH
I- Lines I
Main Menu i
Volumes
E Preferenc Nodes
B Preproces £ . ,
@ Elemen -cMens

@ Real C¢ Components
= Materia Picked Entities +

2 Section .
® Secti Properties
® Bean Loads

Element Types

All Real Constants

L
"
L3
L

@ Shell
® Prete  Other Specified Real Const
2 ;‘:il:\tfircing Section Properties
@ Pipe Specified Section Props
® ElnEKE All Materials
5 Ec‘ii.t All Matls Specified Temp
B Axis All Matls, All Temps
= Contact Specified Matl, All Temps .
B List Sections L D
B Delete Section ayer Dala
& Modeling Data Tables .
& Meshing

EVALUATE MATERIAL PROPERTIES FOR MATERIALS 1TO 2
IN INCREMENTS OF 1

MATERIALNUMBER = 1 EVALUATED AT TEMPERATURE OF

0.0000
EX = 100.00
PRXY = 0.0000

MATERIALNUMBER = 2 EVALUATED AT TEMPERATURE OF

0.0000
EX = 1000.0
PRXY = 0.0000

------------- same with sections
LIST SECTION ID SETS 170 2 BY 1

SECTION ID NUMBER: 1

LINK SECTION NAMEIS: 1
Link Area = 1.0000
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SECTION ID NUMBER: 2
LINK SECTION NAMEIS: 2

Link Area = 10.000
________________ ot
Create the geometry and elements
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Create the nodes
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m, (0, <2\

— mrwrrrwEIs vy e

& Real Constants
& Material Props

@ Sections B Create Nodes in Active Coordinate System
= Modeling - R -
8 Create [N] Create Nodes in Active Coordinate System
@ Keypoints NODE Node number
Lines X.Y,Z Location in active CS
S C’:‘;Sz]es THXY, THYZ THZX
@ Nodes Rotation angles (degrees

22 On Working Plane

8
2 At Curvature Ctr
71 0n Keypoint

ﬁ Create Nodes in Active Coordinate System

[N] Create Modes in Active Coordinate System
NODE Mode number

X,Y,Z Location in active CS 16 0
THXY, THYZ THZX

Rotation angles (degrees)

0K Apply Cancel Help

We can plot the geometry using replot and plot controls
B Plot Numbering Controls

[/PNUM] Plot Numbering Controls

KP Keypoint numbers
LINE Line numbers
AREA Area numbers
VOLU Volume numbers

NODE Node numbers

Elem / Attrib numbering
TABN Table Names
SVAL Numeric contour values

DOMA Domain numbers

[/NUM] Numbering shown with Colors & numbers

[/REPLOT] Replot upon OK/Apply? Replot

oK Apply Cancel

Creating the elements
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Check material and section number:

wian wieniu &/
references -l B Element Attributes
reprocessor Define attributes for elements
1| Element Type
| Real Constants [TYPE] Element type number
| ;
; “S":Z:r;ﬂ:mps [MAT] Material number
| Modeling [REAL] Real constant set number
B Create
Keypoints [ESYS] Element coordinate sys
@ Lines
Areas [SECNUM] Section number
# Volumes
[TSHAP] Target element shape Straight line
@ Nodes b
8 Elements

& Auto Numbered
@ Surf/ Contact
@ SpotWeld

& Pretension Cancel
& User Numbered )
E Write Elem File

Toolbar

SAVE_DB| RESUM_DB| QUIT| POWRGRPH

Mammenu e

eferences
eprocessor
Element Type
Real Constants
Material Props
Sections
Modeling
B Create
Keypoints
® Lines
Areas
® Volumes
® Nodes
B Elements
B Elem Attributes
B Auto Numbered
P ru Nodes
B At Coincid Nd
E Offset Nodes
@ Surf/ Contact
E SpotWeld
@ Pretension
@ User Numbered
E Write Elem File

F Daad Clam Cila

Elernents from Nedes

* Pick

Change E and A for element 3:
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eferences
eprocessor
Element Type
Real Constants
Material Props
Sections
Modeling
& Create
@ Keypoints
@ Lines
@ Areas
@ Volumes
@ Nodes
B8 Elements
8 Auto Numbered
A Thru Nodes
B At Coincid Nd
B Offset Nodes
@ Surf/ Contact
@ SpotWeld
& Pretension
& User Numbered
E Write Elem File
El Read Elem File

Main Menu ®
eferences ol | wopss B tlement Attributes
eprocessor Define attributes for elements
Element Type
Real Constants [TYPE] Element type number
Mate_"al Props [MAT] Material number
Sections -
Mﬂogree"ar:g [REAL] Real constant set number None defred
Keypoints [ESYS] Element coordinate sys
@ Lines
Areas [SECNUM] Section number 7 2
E ledl"]:;es [TSHAP] Target element shape Straight line
8 Elements
B :m-!..}.z:,

B2 Auto Numbered
& Thru Nodes
B At Coincid Nd
B Offset Nodes

@ Surf/ Contact

& SpotWeld

@ Pretension

@ User Numbered

E Write Elem File

E Read Elem File

@ Superelements

B Contact Pair
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ile Select List Plot PlotCtris WorkPlane Parameters Macro MepuCtris Help

| 2| |l & Files » - =
T Status »
polbar
AVE_pB| Keypoint * DWRGRPH
Lines
fntiom | A28
E Volumes
erences Nodes

lement Ty IRECICICHI _ Nodes + Attibutes
eal Consta Components Nodes + Aftr + RealConst

i Picked Entities +
l::j.g:lspm Aftributes + RealConst

lodeling Properties Attributes only

1 Create Loads
® Keypoi
® Lines Other
® Areas
® Volumes
® Nodes
B Elements
Elem Attributes
B Auto Numbered
B At Coincid Nd
B Offset Nodes
& Surf/ Contact
B SpotWeld
& Pretension
@ User Numbered
B Write Elem File
B Read Elem File

Layered Elements

LIST ALL SELECTED ELEMENTS. (LIST NODES)

ELEM MAT TYP REL ESY SEC NODES

w N
S I
N
N
o oo
N P
N W N
PR w

Apply the BCs:

rrererences - " ARy
Preprocessor | Apply UROT on Nodes h
@ Element Type
@ Real Constants * pick Unpick
@ Material Props _
@ Sections
@ Modeling
@ Meshing
@ Checking Ctris
& Numbering Ctris
@ Archive Model
@ Coupling / Ceqn
& Loads
@ Analysis Type
& Define Loads
@ Settings
8 Apply
8 Structural
B8 Displacement
A 0On Lines
A On Areas
2 On Keypoints
200 od

2 On Node Components

B Symme B.C

A Antis
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| Preprocessor
@ Element Type
© Real Constants
@ Material Props [D] Apply Displacements (U,ROT) on Nodes
@ Sections Lab2 DOFs to be constrained All DOF
Modeling
Meshing s
Checking Ctrls VELX
Numbering Ctris
Archive Model Apply as [Constant value
Coupling / Ceqn f Constant value then:
B Loads
& Analysis Type
8 Define Loads
@ Settings
8 Apply
8 Structural
8 Displacement
ZA 0n Lines
A 0On Areas

2 On Keypoints
o F—r——

B Apply UROT on Nodes

[<: I e I i

@

VALUE Displacement value

Cancel

| use ux = uy = 0 for the top node

1 Preferences a Apply F/M on Nodes
| Preprocessor
@ Element Type
Real Constants
Material Props
Sections
Modeling
Meshing
Checking Ctris
Numbering Ctris
Archive Model
Coupling / Cegqn
B Loads
@ Analysis Type
8 Define Loads
@ Settings
8 Apply
& Structural
@ Displacement
8 Force/Moment
2 On Keypoints
R

BEEEEEBEE

c3]

2 On Node Components
B From Reactions
B From Mag Analy

&
& |[3~
B Apply £/M on Nodes
[F] Apply Force/Moment on Nodes
Lab Direction of force/mom FY &
Apply as Constant value
If Constant value then
VALUE Force/moment value
Cancel Help
T
o)
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At this point we can solve it

[ Preferences
& Preprocessor
& Solution
@ Analysis Type
Define Loads
@ Load Step Opts|
@ SE Managemen|
& Results Trackin|
& Solve
=
B From LS Fileg
@ Manual Rezonir|
= ADAMS Connec
@ Diagnostics |
B Unabridged Met
@ General Postproc |
TimeHist Postpro

=4

SOLUTION OPTIONS

PROBLEM DIMENSIONALITY. . . . . . . . . . . . . 3-D

DEGREES OF FREEDOM. . . . . . ux uy vz

ANALYSIS I¥PE . o cis o3 vie'e ® s.0 e ® v STATIC (STEADY-STATE>
GLOBALLY ASSEMBLED MATRIX . . . . . . . . . . . SYMMETRIC

LORA 1 y
ﬁ Solve Current Load Step
LOAD STEP NUMBER. . . .
TIME AT END OF THE LOAD
NUMBER OF SUBSTEPS. . .
STEP CHANGE BOUNDARY CON
PRINT OUTPUT CONTROLS .
DATABASE OUTPUT CONTRoLs Review the summary information in the lister window
(entitled "/STATUS Command"), then press OK to start

the solution

[SOLVE] Begin Solution of Current Load Step

OK Cancel

Help

@ Radiation Opt
E Session Editor
E Finish

Postprocess (viewing / outputting the results):

1. Deformed geometry
& Preprocessor
& Solution
E General Postproc
E Data & File Opts
E Results Summary
@ Read Results
& Failure Criteria

Rl Plot Deformed Shape

[PLDISP] Plot Deformed Shape
KUND ltems to be plotted

B Plot Results ~ Def shape cnly
=]Deformed Shape! + Def + undeformed

@ Contour Plot
& Vector Plot
@ Plot Path Item
@ Concrete Plot
& ThinFilm

& List Results

& Query Results

Def + undef edge

Cancel

2. Nodal displacements
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Main Menu

B Preferences
@ Preprocessor ]
@ Solution Item to be listed
& General Postproc

B Data & File Opts

£ Results Summary

@ Read Results

@ Failure Criteria

@ Plot Results

5 List Nodal Solution

& Favorites
& Nodal Solution
@& DOF Solution
@ X-Component of displacement
@ Y-Component of displacement
& List Results @ Z-Component of displacement

8 Detailed Summary @

B Iteration Summry & Stress

E}l :e:e:tLErt(Of @ Total Mechanical Strain
orted Listing @ Elastic Strain

g &4 Plastic Strain

B Element Solution :

B Superelem DOF @ Creep Strain

B SpotWeld Solution @ Thermal Strain

B Reaction Solu & Total Mechanical and Thermal Strain

B Nodal Loads 2

B Elem Table Data

B Vector Data

B Path ltems

& Linearized Strs oK
@ Query Results

THE FOLLOWING DEGREE OF FREEDOM RESULTS ARE IN THE GLOBAL COORDINATE SYSTEM

Value for computing the EQV strain

NODE  UX 0)1 uz USUM
1-0.15236E-001-0.15495E-001 0.0000 0.21731E-001
2 0.0000 0.0000 0.0000 0.0000
3 0.0000 -0.12000E-001 0.0000 0.12000E-001

MAXIMUM ABSOLUTE VALUES

NODE 1 1 0 1
VALUE -0.15236E-001-0.15495E-001 0.0000 0.21731E-001

3. Element forces

B Preferences
& Preprocessor

& Solution Item to be listed
B General Postproc

B List Element Solution

£ Data & File Opts
E Results Summary
Read Results
& Failure Criteria
& Plot Results
B List Results
B Detailed Summary
B Iteration Summry
E Percent Error
& Sorted Listing
B Nodal Solution
=JEleme T
B Superelem DOF
B SpotWeld Solution
E Reaction Solu
B Nodal Loads
E Elem Table Data
B Vector Data
E Path ltems
B Linearized Strs
& Querv Results

& Creep Strain

& Thermal Strain

& Total Mechanical and Thermal Strain
@ Swelling strain

& Energy

& Error Estimation

@4 Failure Critenia

& Structural Forces

@& Structural Moments

@ All Available force items

& Geometry

& Line Element Results
P Element Resuts

@ Body Temperatures

8 Miscellaneous ltems

LOAD STEP 1 SUBSTEP= 1

TIME= 1.0000 LOAD CASE= 0

EL= 1 NODES= 3 MAT= 1 XC)YC,zZC= 0.000 0.2000 0.000 AREA= 1.0000
LINK180

FORCE=0.42857 STRESS=0.42857 EPEL=0.42857E-02
TEMP= 0.00 0.00 EPTH= 0.0000

EL= 2NODES= 3 1MAT= 1 XCYCZC=0.8000 -0.6000 0.000 AREA= 1.0000
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IEIVIP= U.UU U.UU EFPIH= U.UVUU

ELl= 2NODES= 3 1MAT= 1 XCYCZC=0.8000 -0.6000 0.000 AREA= 1.0000
LINK180

FORCE=-0.71429 STRESS=-0.71429 EPEL=-0.71429E-02
TEMP= 0.00 0.00 EPTH= 0.0000

ELl= 3 NODES= 2 1MAT= 2 XCYCZC=0.8000 0.8000 0.000 AREA= 10.000
LINK180

FORCE=0.80812 STRESS=0.80812E-01 EPEL=0.80812E-04
TEMP= 0.00 0.00 EPTH= 0.0000

L 1
TE1 - %{o X (0.5 — 0)

+1 X (0 + 1,:;} = 42BE 1

L
‘Te
>< - — =
7 (—3.2028 op} 4

T2 - —1):1‘[0.3 X (—0.2123 — 0) " = 1)“ {7‘ X (—0.2123 — 0.5)

+0.8 X (—3.2028 4 1‘7;.} = —o0.7128

g S

Cao X

w)ﬂgw pe

\
S -
(€
=

S ey ;
WA W)
ﬂg(:)fv*—ﬂ \V\M

A e

y

4. Reaction forces

@ Also, if we want to double-check our calculations on free dofs. This step is not
needed and it may be done as a verification for hand calculations:

Fl = 52 + f£* = —0.5715 + 0.5714 = —0.0001 (398a)
F3 = f4 [ =-04286+ —05714=-1=F (398b)
D) /
R = f5' + f5? = —0.4285 + 0.4286 = 0.0001 (398c¢)
326/ 456

ME517 Page 14



El Preferences
@ Preprocessor
@ Solution
& General Postproc
& Data & File Opts
&l Results Summary
Read Results
@ Failure Criteria
Plot Results
B List Results
B Detailed Summary
B Iteration Summry
B Percent Error
@ Sorted Listing
B Nodal Solution
B Element Solution
E Superelem DOF
E SpotWeld Solution
Bl Reaction Solu
=]
El Elem Table Data
& Vector Data

5 List Nodal Loads
[PRNLD] List Nodal Loads
g Lab Load to be listed

TOL Tolerance about zero -

- within which loads are not printed
ITEM Selected Nodes

LOAD STEP=
TIME=

1 SUBSTEP=
1.0000

1

LOAD CASE= 0

Struct force FX
FY
FZ
All struc forc F
Struct moment MX
MY
Mz

All struc mome M

All items

Cancel

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

NODE FX  FY  FZ
1 1.0000
43 -1.0000 >
3-0.57143
TOTAL VALUES

VALUE -0.28866E-014 0.11102E-015 0.0000

References:
[1]. Introduction to Finite Element Methods (ASEN 5007), Fall 2013, Department of Aerospace En-
gineering Sciences, University of Colorado at Boulder: Part 111 Computer Implementation of Finite
Elements: Chapter 22 Index. FEM Programs for Trusses and Frames.

2 pueile

R o

A 2D plate example
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Define the element type /r\* ?«}

Qo

Defined Element Types

EP
8P
=]
ﬁ Library of Element Types
Library of Element Types Structural Mass Quad 4 node 182
Link
Beam
Pipe
2] Shell
Solid-Shell 8 node 183
& Element type reference number 1
2}
& oK Apply Cancel Help
2} | J
8 Add...
2}
=2}
& S Close
G.

@ TimeHist Postpro

Defined Element Types

es | ype 1 PLANE 183

isor

t Type

:h Elem Type
DOF

ove DOFs
Tech Control
nstants

| Props

IS

'g

(&M PLANE183 element type options
Options for PLANE183, Element Type Ref. No. 1

Element shape K1 Quadnlateral hd |

Element behavior 3 [Plane stress

Plane stress
Element formulation K6

Plane strain
Plane strs w/thk
Genrl plane strn

(NOTE: Mixed formulation is not valid with plane stress)

g

ng Ctris
ring Ctris
+ Model
1g/ Ceqn

oK Cancel | Help

Options Delete
yerations
ostproc

2ostpro
Opt
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Define material properties

Define the geometry

I'm going to create areas and areas create lines and vertices (keypoints) associated with them

B Preferences
& Preprocessor
@ Element Type
@ Real Constants
@ Material Props
@ Sections
& Modeling
& Create
@ Keypoints
® Lines
B Areas
@ Arbitrary
2 Rectangle
A By 2 Corners
A By Centr & Cornr
2]By Dimensions|
@ Circle

FPreprocessor
& Element Type
@ Real Constants
& Material Props
@ Sections
2 Modeling
& Create
@ Keypoints
@ Lines
B Areas
@ Arbitrary
B Rectangle
A By 2 Corners
A By Centr & Cornr
=]By Dimensions|

& Preprocessor
@ Element Type
@ Real Constants
@ Material Props
@ Sections
8 Modeling
8 Create
@ Keypoints
® Lines
B Areas
@ Arbitrary
2 Rectangle
A By 2 Corners
A By Centr & Cornr
=]By Dimensions|
@ Circle

Show all geometry IDs

ME517 Page 17

B Create Rectangle by Dimensions

[RECTNG] Create Rectangle by Dimensions

X1,X2 X-coordinates

Y1,Y2 Y-coordinates

@2 Create Rectangle by Dimensions
[RECTNG] Create Rectangle by Dimensions
X1,X2 X-coordinates

¥1,Y2 Y-coordinates

B Create Rectangle by Dimensions

[RECTNG] Create Rectangle by Dimensions

X1,X2 X-coordinates

Y1,Y2 Y-coordinates

Cancel




! PlotCtrls WorkPlane Paran

T Panzoom Rotate ..
View Settings 4

N Numbering |

H Plot Numbering Controls

[/PNUM] Plot Numbering Controls

KP  Keypoint numbers ¥ On
LINE Line numbers V¥ On
AREA Area numbers Won
VOLU Velume numbers [~ Off
MNODE Node numbers I~ Off
Elem / Attrib numbering Mo numbering ':
TABN Table Names I~ Off
SVAL Numeric contour values [~ Off
DOMA Domain numbers I~ Off
I/NUM] Numbering shown with [colors &numbers ~ ~]
[/REPLOT] Replot upon OK/Apply? [Replot -]

0K Apply Cancel |

echanical Enterprise Utility Menu (20

lect List Plot PlotCtris WorkPlane Parameters Macro M

3|E’ Files L
Status

M) Keypoit [ Coordinates Only |

------- Lines ... Coords +Attributes

— Areas Hard Points I

L Volumes =
NO. X,Y,Z LOCATION THXY, THYZ, THZX ANGLES
1 0.000000 0.000000 0.000000 0.0000 0.0000 0.0000
2 10.00000 0.000000 0.000000 0.0000 0.0000 0.0000
3 10.00000 2.000000 0.000000 0.0000 0.0000 0.0000
4 0.000000 2.000000 0.000000 0.0000 0.0000 0.0000
5 0.000000 2.000000 0.000000 0.0000 0.0000 0.0000
6 10.00000 2.000000 0.000000 0.0000 0.0000 0.0000
7 10.00000 3.000000 0.000000 0.0000 0.0000 0.0000
8 0.000000 3.000000 0.000000 0.0000 0.0000 0.0000

We need to merge the keypoints between the two rectangles so the rectangles are attached
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Main Menu

E Preferences

& Preprocessor
& Element Type
& Real Constants
& Material Props
& Sections
& Modeling
& Meshing
& Checking Ctris
& Numbering Ctris

Bl Merge Coincident or Equivalently Defined Items

[NUMMRG] Merge Coincident or Equivalently Defined Items

Label Type of item to be merge

TOLER Range of coincidence

GTOLER Solid model tolerance

ACTION Merge items or select?

Keypoints

* Merge items

=] MICTGE
E Compress Numbers Select w/o merge
[ Set Start Number
E Reset Start Num
B Start Num Status
B Add Num Offset

& Archive Model

& Coupling / Cegn

@ Loads

SWITCH Retain lowest/highest? LOWest number

Cancel

NO. X,Y,Z LOCATION THXY,THYZ, THZX ANGLES

1 0.000000 0.000000 0.000000 0.0000 0.0000 0.0000
2 10.00000 0.000000 0.000000 0.0000 0.0000 0.0000
3 10.00000 2.000000 0.000000 0.0000 0.0000 0.0000
4 0.000000 2.000000 0.000000 0.0000 0.0000 0.0000
7 10.00000 3.000000 0.000000 0.0000 0.0000 0.0000
8 0.000000 3.000000 0.000000 0.0000 0.0000 0.0000

We break the top line to 3 segments

wian wie i

Div Line into N Lines

E Preferences
& Preprocessor
& Element Type
& Real Constants
& Material Props
@ Sections
& Modeling
@ Create
& Operate
@ Extrude
A Extend Line
B Booleans
& Intersect
@ Add
Subtract
& Divide
2 Volume by Area
2 Volu by WrkPlane
2 Area by Volume
2 Area by Area
2 Area by Line
2 Area by WrkPlane
2 Line by Volume
A Line by Area
A Line by Line
A Line by WrkPlane

AlLineinto2Ln's
7]
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fenu ®

ferences !
processor
lement Type
leal Constants
laterial Props

iections Bl Divide Line into N Lines
lodeling [LDIV] Divide Line into N Lines
1 Create NL1 Line to be divided
1 Operate
® Extrude NDIV No. of lines to create
2 Extend Line KEEP Existing line will Be modified
B Booleans
# Intersect
= Add Cancel
@ Subtract
& Divide

2 Volume by Area
2 Volu by WrkPlane

2 Area by Volume
N Araa hv Araa
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