GETTING STARTED WITH FINEL AT NEWCASTLE UNIVERSITY

1. Accessing FINEL 

(i)
You need to copy the FINEL6 package to your own filespace.  You will find it on my personal webpages http://www.staff.ncl.ac.uk/john.appleby/software.htm (also linked from the Blackboard site for ENG3002 and MEC2005).  You will also find instructions there.

(ii)
Once you’ve downloaded the zip file, double-click it to unzip the files into a folder.  I suggest you choose a folder H:\FINEL6 (or C:\FINEL6 if it’s on your own computer).

(iii)
To run FINEL, use the icon under Programs – FINEL6.  You can also put an icon on your worktop by right-clicking this icon, choose ‘create shortcut’ then drag it to the worktop.

(iv)
Once the program is running, you can choose to create a new file or select an old one. The examples given are in the DATA folder.  You can put your own files in the same folder or another one as you choose.

2. Data preparation

FINEL6 has a built-in data preparation editor, and this will help by giving you the correct format for the data file.  You can also open one of the examples provided and save under a new name (in the same or another folder).

However, it is possible to edit the datafile directly, using Notepad or otherwise (double-click a file called ‘*****.IN’).  If you do this, start with one of the example files or one you have created using the package.  The most likely reason you’ll be doing this is if you choose to draw your mesh using Autocad or similar and then export the nodal coordinates.  This might simply replace the ‘coordinates’ section of the file, in which case your data should be separated by commas, and the last node listed should have a ‘-‘ sign before it to indicate the end of that section.

EXAMPLES PROVIDED   (element type or types shown in brackets)

(i) Plane stress, plane strain:


beam2

(2)      Cantilevered beam using 6-node triangular elements


hole

(1)      Plate with hole in tension


dam 

(2)      Plane strain


ortho 

(4)      Plane stress with orthotropic material – hole in plate

 (ii) Frameworks:


truss1         
(5)      Simple bridge, pin-jointed rods


truss2         
(6)         "      "    2D beam elements


beanpole
(5)      3D rods in ‘beanpole’ arrangement

 (iii) Field problems:


heat           
(1)      Heat conduction around hot and cold points


corners    
(4,2)   Flow around corner,            
streamfunction


cornerp     
(4,2)      "   "      "      "    "              
potential


plates      
(1)      Flow past inclined plate,      
streamfunction

A Plane stress problem – a hole in a plate (one quarter shown)

1. Start FINEL6 and click ‘Open old file’, then choose ‘HOLE.IN’ from the DATA folder.  Click ‘Edit input file’ to see the data already entered for this problem.

2. There is data in sections ‘coordinates’, ‘elements’, ‘constraints’, ‘dimensions’ and ‘forces’.  Look at the format of these, which are similar to the data listed in the examples in the course notes.

3. Try putting something incorrect in a cell.  For example, replace a number by a letter in one cell, then click ‘check data’ to see what happens.  Replace the original value afterwards.

4. Once you have inspected the data (or created or edited it for a real problem), choose ‘File/Quit’ or ‘File/Save’.  You can save under a new name if you want to keep the original.

5. Now click ‘Check data and Plot mesh’ to see a graphical plot of the mesh.

6. You see the Finite Element mesh, with constraints shown as O and forces as X.  To view node or element numbers, select options in the menu.  To zoom in or out, or move left or right, use the ‘Scaling options’ tab.

7. Once you are happy with the mesh, or you have noted problems you wish to edit, click ‘File/Exit’ (or ‘File/Print’ will save the picture as a bitmap that you can put into a document or a graphics editor).  You can look at the data file again here, with default values etc. added in.
8. Click ‘Perform Analysis and Plot’, and you’ll see the mesh again, but with more options to display the results.  If the FE calculation reveals some error, you should get a message instead.

9. Options for display include ‘Displaced shape’, ‘Principal stresses’ at element centroids, ‘X,Y displacements’, then values of principal stresses within elements.  

10. To produce contours of principal stresses, click both a choice of stress component and a number of contours.  Note that for these elements, the stress is constant within the element, so the ‘contour’ is just a block of colour.

11. You can zoom in or move as before.  You can print the picture with ‘File/Print’.

12. Exit with ‘File/Exit’ and either look at the numerical output data, stop the program, edit the data, or try another example.

.

TUTORIAL on data entry – a simple plane stress problem
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In this section, a simple problem is described with complete instructions for data entry. Some, but not all, of the facilities of the package are illustrated.

A triangular bracket is analysed as an assembly of four 3-node linear triangular elements. Node 6 is fully constrained; node 1 only in the x-direction. Nodes for each element are given anticlockwise, starting at any corner.

The problem type, plane stress must be specified and a problem title.  The element type defaults to type 1. All elements have size code 1 by default, so it is necessary to define only the thickness of 'size 1'. The material defaults to 'number 1' (mild steel). 

1. To run this example, start FINEL6 then click ‘Create new data file’.  Choose a title, such as ‘simple bracket’ and set the problem type to ‘plane stress’.  Now click ‘Edit input file’.

2. For each data section, enter the data indicated in the boxes below:

	Coordinates
	Notes

	1
	0.0
	0.0
	
	Node number, x, y

	2
	0.1
	0.0
	
	(units are SI)

	3
	0.2
	0.0
	
	

	4
	0.0
	0.1
	
	

	5
	0.1
	0.1
	
	

	6
	0.0
	0.2
	
	

	Elements
	

	1
	1
	2
	4
	Element number, nodes

	2
	2
	5
	4
	numbered anticlockwise

	3
	2
	3
	5
	

	4
	4
	5
	6
	

	Dimensions
	

	1
	0.01
	
	
	Size code 1, thickness 0.01

	Constraints
	

	1
	1
	0.0
	
	Node, direction, value

	6
	1
	0.0
	
	

	6
	2
	0.0
	
	

	Forces
	

	3
	2
	-1.0e3
	
	Node, direction, value


Check your typing carefully, but you may also click ‘check data’ to see if there are any obvious formatting errors.  

3. Once you have done this, use ‘File/Save’ and choose a filename and folder (e.g. ‘bracket’ in the DATA folder).  Then use ‘File/Exit’ to leave the editor (note: Quit doesn’t check if you’ve saved!).  Your file ‘ bracket.in’ (if you chose that name) now exists in your folder and you can inspect it with Notepad by double-clicking.

4. Now click ‘Check data and plot mesh’ to get a visual check on your data entry.  The mesh should look right, but also should have constraints and forces marked with O or X.  If you see any problems, return to the editor on leaving the graphics, otherwise continue with the analysis.

5. When you view the results, the contours will be solid blocks of colour as the stress is constant within each element.

6. After exiting from the program, you can inspect the numerical output by looking at the output file ‘bracket.out’ using Notepad or otherwise.

Modifications

Constraints section: where all d.o.f. are restrained at a node (encastre), the use of d.o.f. 0 (zero) is taken to mean all d.o.f. So in this case, we could enter for node 6 (instead of the two lines used before):

	6
	0
	0.0


Materials: If all elements were made of aluminium (material number 4), instead of mild steel, we could include a section

	materials

	1
	4

	2
	4

	3
	4

	4
	4


or, better

	materials

	1
	4
	

	4
	4
	1


where the final '1' causes interpolation of every element (step 1) from the previous line to the current line, with the same property.

Gravity loads: To include gravity (parallel to the y-axis), pick ‘options’ and tick the box next to ‘gravity included’.  (Don’t enter a value for gravity unless you want to use non SI units.)

Use of 8 node quadrilateral elements
You need use the ‘types’ section to specify that elements are type 4, so the program will expect eight node numbers.

For mid-side nodes, if the position is to be exactly in the middle, you can omit the coordinates of these nodes from the ‘coordinates’ section, and the program will calculate them for you.

When applying forces, remember to use the ‘Simpson’s rule’ method given in the notes.

F6SHORT
3 of 4
18/08/08

_1128151290

