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Generative Design is not going to take your job, 
but it will make you better at it!
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Overview
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Why generative design at all
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How we find our way from start to finish

Transition from „made by hand“ to autonomous

Roadmap on paper:
Find the best way by hand – good luck and 
don’t turn the map upside down!

Route planner (offline):
Know the steps – might work, but don't drive 
past an exit!

Google maps (live):
assists you live – knows more about the 
CURRENT and FUTURE traffic than you 
and will guide wherever you are stuck
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How we create engineering stuff

Transition from „made by hand“ to autonomous

Draw by hand on paper
tremendous work, visual thinking needed

CAD
interactive 3D-Drawing with part libraries 
and versioning, assemblies etc.

Generative Design
smart connected workflows using 
information by simulation – the design is 
created by the software
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Why generative design at all?

Discontinuous

connections

Unclear 

results
Insufficient 

resolution

Edged surfaces

Topology OptimizationAdditive Manufacturing

A new optimization approach is required: 

easy, fast and feasible, manufacturing-ready optimization 

Heating zones

warping

Cracks/high 

stresses
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How does it work
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Generative Design Workflow

SimulateInput Select

Prepare model with 

constraints & objectives

Examine generated 

designs

Verify most suitable 

design with certified 

FE Software 

Export manufacturing 

ready data

Part data & 

requirements

Import 

CAD file
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Generate printable designs automatically

Explaining Generative Design

Design type:

Dense

Design type:

Medium

Design type:

Sparse
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Focus on conceptualization instead of drawing

One Fluent Optimization Workflow from CAD to CAD

From CAD to CAD: one fluent, integrated workflow of optimization

The full engineering process highly automated and integrated in one tool!
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High resolution + surface generation → engineering approach! 

How does it work?

Very high voxel-

resolution for FEM

„hard kill“ algorithm for

Topology optimization
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High resolution + surface generation (subdivision)

How does it work?

 Anfangspolyeder 1. Verfeinerung 2. Verfeinerung 3. Verfeinerung
Starting point 1. refinement 2. refinement 3. refinement

Basic geometry 1. refinement 2. refinement

NURBS export1. refinement

Edges

5. refinement
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From result to design
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Close up: NURBS Retransition 

Choose 

design

Transfer 

to 

NURBS

Intersect 

with 

Design 

space

Export
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First step into Mission Switch 

Close up: MSC Apex workflow connection

Choose 

design

Retransition, 

Intersection 

&Mapping of 

Loads

Open in 

MSC Apex

Validate 

result
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Validation with MSC Apex Structures

Open the Apex GD 

database in Apex, 

mesh your design 

candidate and start 

the analysis
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Super quick optimization of a sample part – lightweight bottle gripper

Generative Design: Make engineering great again

Model 

setup

Optimization 

& review

Retran-

sition

Assembly 

check
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Generative Design: Make engineering great again

• Import existing data

• Add material, define 

non-designs with offset

• Apply boundary 

conditions & parameters

3 min

Model 

setup

Optimization 

& review

Retran-

sition

Assembly 

check

• View iterations 

• Analyse result

• Review stress plot & 

weight 

• Export design candidate

• Apply NURBS for 

retransition of geometry

• Boolean intersection with 

functional surfaces

• Check full assembly with 

both gripper parts and 

cylindric element

60 min

20 min

Base model GPU

Calculation server

2 min
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Case study: Diode Arm for Chip Manufacturing

105% increase in first 

Eigenfrequency

+

400% stiffness increase
+

42% weight reduction
+

Easy to clean
+
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Case Study: How to bring an aged train spare part in shape for additive 
manufacturing with generative design

50% weight reduction
+

Very homogenuous

stress distribution

+

Perfectly adapted to

AM production

+
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Design-Optimization of an electric driven recumbent bike for additive manufacturing 

Krause eEngineMount
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Where is Generative Design 
heading in the future?
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Evolving from AM to other manufacturing technologies

Where is Generative Design heading in the future?

Additive Manufacturing Casting Milling



Generative Design
is not going to take your job, 

but it will make you better at it!
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Recap: How does Apex GD actually eases the engineer‘s work?

Fast Creative Manufacturing ready
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Thank you
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HexagonMI

@HexagonMI

@hexagon_mi

Email

thomas.reiher@hexagon.com

Connect

https://www.linkedin.com/in/thomas-reiher

https://www.linkedin.com/in/Thomas-reiher

