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ASSEMBLY Module:
This is where you create instances (copies, clones) of each part.  (This is useful if you have many instances of a part in an assembly).
Hold down SHIFT to  select all the parts you want to  create instances of. 
Note the option below to  mesh on part or mesh on instance.  We can choose either option but for this example we leave as Mesh on Part.
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STEP Module: How to :
· create an Explicit Dynamic Solve step, 
· set tmax  
· set frequency of plot dumps for results.

Create an Explicit Dynamic Solve step 

[image: A screenshot of a computer program
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Set tmax  
Choose a sensible tmax for the simulation: as discussed in class, the speed of the detonation wave is known and hence the time for the liner to  start to move can be determined so let’s start with  tmax = 50e-06   and see if it’s long enough.

[image: A screenshot of a computer program
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Set frequency of plot dumps for results.

The solver calculates a solution every timestep that is very small. We want to c ontrol how often we dump results for inspection later.
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Select EDIT:
[image: A screenshot of a computer

Description automatically generated]
You can now choose how often to  output the results-  currently it’s set to  dump  20  results over the period tmax. You can increase this or if you prefer , set the dump interval every x (eg 1e-06) units of time. If you have damage material models activate SDEG  as shown- this plots the damage D.
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LOAD Module
Setting plane of symmetry for a 2D axisymmetric calculation:
Create a new B.C.
[image: A screenshot of a computer
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Choose a Symmetry conditions:
[image: A screenshot of a computer
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Continue:
You are then prompted to  select the lines that define the symmetry. In this problem there are three contiguous lines. Use Shift to  select all three and zoom in if required.
[image: A screenshot of a computer
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For this problem, no point on the lines selected can move in the x direction-  since these lines define the symmetry condition
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INTERACTION Module:
How to  create contact between the three parts: 
We could do surface-to-surface   each pair of contacting surfaces but let’s choose the easier General Contact option
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Choose all with self and create a new Interaction Property Table to  define the contact:
[image: A screenshot of a computer
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Frictionless behaviour is OK to  start with. For the Mechanical Tangential behaviour 
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Hard contact is OK for the Normal behaviour:
[image: A screenshot of a computer
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MESHING Module:

The liner will need a fine mesh especially around the apex. 
A global seed can be set for the default mesh size for each part:

[image: A screenshot of a computer
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 but use Local refinement on edges  ( such as the highlighted upper edge of liner)  to  achieve a more sensible mesh distribution:
[image: A screen shot of a graph
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A single bias Geometric progression in mesh size could be selected:
[image: A screenshot of a computer
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Flip  the bias if necessary  * remember to  select APPLY for it to  take effect)
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Ensure that you assign the type of element geometry to each part: here I have decided to use Triangular element shapes
[image: A screenshot of a computer
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Now choose the  type of mathematical finite element for that part: Her I have chosen explicit Axisymm stress linear triangular finite element formulations: 
[image: A screenshot of a computer
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(note that this is where you can decide to  delete elements that become fully damaged- if you have a damage material model defined)


Now mesh the part-  you can delete the mesh and redo  with different mesh.
[image: A blue and black background with a blue line

Description automatically generated]
mesh
Repeat these steps for all parts.

In this example the  mesh varies too rapidly from liner to  the adjacent HE  so  further mesh  work can be done to  improve it.
[image: A screenshot of a computer
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