
Shape Optimisation 

The below picture shows an cantilever I beam (200mm long, 32mm deep by 20mm wide 

with a wall thickness of 2mm) fixed in 6 dofs at the wall with a u.d.l. of 50kN/m (total load 

on the beam is 10kN).  Solve this model to see the current deflection. 

 

 

 

 

The purpose of this analysis is to change the shape of the I-beam by altering the height of 

the beam to obtain a maximum deflection of 5mm. 

Hence 

 Objective is to minimise mass (have the lightest possible beam) 

 Variable is the height of the I beam 

 Constraint is that ymax is 5mm. 

 

  



First set up your objective 

 

  



Then set up your constraint 

Displacement constraint>upper bound of 5e-3>Next 

 

Select all>translation magnitude>Next 

 

 

Select your loadcase>finish. 

  



Next we will set up the variable.  First we must define a ‘shape domain’ 

Design>shape domain>new>new domains quick setup>Next>choose your group>next 

Point by point>quad>existing grid>choose the four nodes shown below 

 

Finish 

Now we must go into ‘shape morphing sets’ 

Design>shape morphing sets>new>domain morphing set>next>choose your domain that 

you have just defined>next>Choose nodes 1 and 2 above>choose direction by 2 grids> 

choose nodes 3 then 2 above>next>set the magnitude to 20e-3>add perturbation>finish 

Note that if you go into post you can visualise this morphed domain. 
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Now optimise this structure; 

 

Read your results in and you should be able to see that the height of the beam has been 

raised by 2.9mm 

 

Giving you a displacement of 4.9mm 

 

 


