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Tutorial 42: Performing FEM Stress and Displacement Analysis and Structural Optimization of Solids

Tutorial 43: Performing FEM Structural Optimization (CAO) and Topological Optimization (SKO) of Solids

Motivation for this tutorial: (Originally SolidGeometry 4.2 required)

Yinlun Sun of TU Munich has supplemented the SG-Library with functions that allow a structural and topological optimization of geometric bodies with surface representation.

List of function introduced in this tutorial

* * * * * * * * * * * * * *

% function VLFL_EXP43
% clear all; close all;

1. Conversion between triangle surface model and tetrahedon volumen model

1.1 Create a simple bar type link

A=SGbox([100,40,40])
SGfigure; FSplot(A); view(30,30);
SGplotsurfaceload (A,'FixedFaceIndices',4,'LoadFaceIndices',3,'Load',[0 0 -1e3]);

A = 
  struct with fields:

       VL: [8×3 double]
       FL: [12×3 double]
    Tname: {'B'  'F'  'X+'  'X-'  'Y+'  'Y-'}
        T: {1×6 cell}
     TFiL: {[]  []  []  []  []  []}
6 Feature Surfaces found! Only the largest 99.90% (4.000 .. 4000.0mm^2), i.e. 6 of 6 are shown.

SGshapeOptiSKO(A,'FixedFaceIndices',4,'LoadFaceIndices',3,'Load',[0 0 -1e3]); B=ans

Iteration 0: Average stress: 2.95, Maximum stress: 10.62
Iteration 1: Average stress: 2.95, Maximum stress: 10.73
Iteration 2: Average stress: 2.94, Maximum stress: 10.84
Iteration 3: Average stress: 2.94, Maximum stress: 10.95
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Iteration 4: Average stress: 2.94, Maximum stress: 11.05
Iteration 5: Average stress: 2.94, Maximum stress: 11.16
Iteration 6: Average stress: 2.94, Maximum stress: 11.26
Iteration 7: Average stress: 2.94, Maximum stress: 11.36
Iteration 8: Average stress: 2.93, Maximum stress: 11.46
B = 
  struct with fields:

      VL: [3040×3 double]
      FL: [6066×3 double]
    pcon: 0.8000

Final Remarks

close all
VLFLlicense

This VLFL-Lib, Rel.  (2023-Oct-03), is for limited non commercial educational use only!
Licensee: Tim Lueth (Development Version)!
Please contact Tim Lueth, Professor at TU Munich, Germany!
WARNING: This VLFL-Lib (Rel. ) license will exceed at 06-Jul-2078 08:35:55!
Executed 03-Oct-2023 08:35:57 by 'timlueth' on a MACI64 using Mac OSX 13.6 | R2023a Update 5 | SG-Lib 5.4
======================================== Used Matlab products: ======================================
database_toolbox
distrib_computing_toolbox
fixed_point_toolbox
image_toolbox
map_toolbox
matlab
pde_toolbox
simmechanics
simscape
simulink
=====================================================================================================
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https://www.mathworks.com/products/matlab/

