
Finite element:
Engineering perspective: It relates nodal displacements (unknowns) to 
forces (force-like quantities that are additive)

Commercial code examples
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OR use the program of your choice
I use Ansys

Don't use the distributed memory option on your laptop (weird crashes)

Define the element types we want to use.
In Ansys a truss element is called "link"
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Let's define material properties
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Define the section areas:
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We can check our material and section properties (not 
necessary)

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

MATERIAL NUMBER =      1 EVALUATED AT TEMPERATURE OF   
0.0000    
  EX   =   100.00    
  PRXY =   0.0000    

MATERIAL NUMBER =      2 EVALUATED AT TEMPERATURE OF   
0.0000    
  EX   =   1000.0    
  PRXY =   0.0000    
------------- same with sections
LIST SECTION ID SETS         1 TO         2 BY        1

                     
   SECTION ID NUMBER:           1
   LINK SECTION NAME IS:     1       
    Link Area            =  1.0000    
                     
   SECTION ID NUMBER:           2
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   SECTION ID NUMBER:           2
   LINK SECTION NAME IS:     2       
    Link Area            =  10.000    

----------------

Create the geometry and elements

Create the nodes
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We can plot the geometry using replot and plot controls

Creating the elements

   ME517 Page 7    



Check material and section number:

Change E and A for element 3:
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Change E and A for element 3:
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LIST ALL SELECTED ELEMENTS.  (LIST NODES)

    ELEM MAT TYP REL ESY SEC        NODES

       1   1   1   1   0   1      2     3
       2   1   1   1   0   1      3     1
       3   2   1   1   0   2      2     1

Apply the BCs:
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I use ux = uy = 0 for the top node

----------------
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----------------
At this point we can solve it

Postprocess (viewing / outputting the results):
1. Deformed geometry

2. Nodal displacements
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THE FOLLOWING DEGREE OF FREEDOM RESULTS ARE IN THE GLOBAL COORDINATE SYSTEM  

    NODE       UX           UY           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

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

EL=       1 NODES=       2       3 MAT=     1  XC,YC,ZC=  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=       2 NODES=       3       1 MAT=     1  XC,YC,ZC= 0.8000    -0.6000      0.000     AREA=  1.0000                   
LINK180 
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  TEMP=    0.00    0.00  EPTH=  0.0000    

EL=       2 NODES=       3       1 MAT=     1  XC,YC,ZC= 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    

EL=       3 NODES=       2       1 MAT=     2  XC,YC,ZC= 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    

4. Reaction forces
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  LOAD STEP=     1  SUBSTEP=     1                                             
   TIME=    1.0000      LOAD CASE=   0                                         

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

    NODE       FX           FY           FZ    
       1                1.0000     
       2  0.57143      -1.0000     
       3 -0.57143     

TOTAL VALUES
VALUE  -0.28866E-014 0.11102E-015  0.0000   

A 2D plate example
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Define the element type

   ME517 Page 16    



---
Define material properties

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

Show all geometry IDs
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     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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     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
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