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e Used in early conceptual design phase to define major loadpaths

Build or import geometry

Apply manufacturing and shape controls
Regenerate concepts and (if required)
export results in STL format

Derived concept
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* Package space

e Designable regions

* Non-designable regions
e Boundary conditions
* Loadcases

 Variable
e Objective
* constraints

If material is linear, material choice is irrelevant

Run Optimization

Name of run: y-bracket

Topology Optimisation - Inputs

| Design Space

Show all Parts

Hide

Isolate

M color

& Cut Ctrle X
23 Copy Ctrl+C

Save to Evolve

New
% Delete Del

Properties F3

| Run Optimization

Name of run: );bracket

Objective: Maximize Stiffness v

Mass targats:

@ 5 10 15 20 25(30]35 40 45 50%

‘ % of Total Dasign Spacs Valuma v

Objective: Maximize Stiffness v

T
Mass targets: | Mnimize Mass

Frequency constrainis:
@' None
2 - e .
I/\%pﬂ M&Xllllze 'IW‘QQS
.l Minimum:
Use supports from Load Case:
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* Material usage

* Min member

e Spread fraction

* Manufacturing constraints

° Sym metry constraints PACKAGE DESIGN PROPOSAL WITHOUT DESIGN PROPOSAL WITH
SPACE EXTRUSION CONSTRAINT EXTRUSION CONSTRAINTS

Single Draw Split Draw Stamping Extrusion i $‘I g

Symmetnc Cyclic Cyclic Symmetnc

* Single draw: parting plane outside of the design space
* Split draw: parting plane inside design space

e Stamping: uniform thickness

e Extrusion: uniform profile

*  Symmetric
* Cyclic
* Cyclic symmetric
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Without Minimum Member Size Minimum D=60
e Material usage * Min member size
e Tip: Try 0.3 to start e Controls the smallest dimension to be retained

* Minimising “checkerboarding” by forcing 0/1 answers

e Tip: Try three times your element size to start
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Without Maximum Member Size With Maximum Member Size

* Max member size
e Controls the largest dimension to be retained
* Fine mesh!
e Twice your min member size to start
* If min member was 3 times your element size — this needs to be 6 times your element size
e Half the width of your thinnest part of your design
e Use with caution
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14 §/ 1
—) | I Ribbings in castings

Multiple loadcases Multiple loadcases with casting constraints
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e Design must be interpreted
* Use your engineering judgement!
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Notes adapted from/Further reading
* Practical Aspects of Structural Optimisation, Altair University, 2014
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