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Collaborators and funding
Collaborators Funding

National Space Technology 

programme.

Internal funding + 

fellowship

Fellowship 

+ OPTICON





Additive manufacture: design

To utilise the design freedom of AM to 

create bespoke hardware that is more 

tailored to function than tailored to 

manufacturability.

Additive manufacture (AM) = 3D printing



Additive manufacture of mirrors

Why use additive manufacture?

• Lightweighting

• Part consolidation 

• Optimised functionality

Additive manufacture (AM) = 3D printing



Additive manufacture of mirrors

Why use additive manufacture?

• Lightweighting

• Part consolidation 

• Optimised functionality

Additive manufacture (AM) = 3D printing



Additive manufacture of mirrors

Why use additive manufacture?

• Lightweighting

• Part consolidation 

• Optimised functionality

Additive manufacture (AM) = 3D printing



Additive manufacture of mirrors
Additive manufacture (AM) = 3D printing

Why use additive manufacture?

• Lightweighting

• Part consolidation 

• Optimised functionality



Case study

UKSA NSTP3 PF2 008: Additive manufacturing of 

CubeSat mirrors

• Design mentality

• Fabrication

• Metrology

• XCT

• Surface form

• Surface roughness



Requirements 

capture

• Dimensions

• Optical prescription

• Mounting fixtures

• Lightweighting

• Surfaces for machining

Concept design

Design for AM

Design for 

manufacture

Final design

Implement dimensions, optical 

prescription and mounting fixtures.

Apply AM specific design tools like 

lattice generation or optimisation routes

Is the part suitable for 

AM?

• Material

• Orientation during print

• Powder removal

• Support material

How is the part held in machining, 

diamond turning and polishing?

Consider how an AM part is referenced 

for machining.

There is a lot of 

iteration between 

the concept, 

design for AM and 

design for 

manufacture

1)

2)

3)

4)

5)

Let’s go printing!











Porosity: XCT data
Mirror surface Internal structure



Future work
• Design optimisation and functionality

– Part consolidation/ mirrors + mounts

– Lightweighting design

• AM material properties and suitability for optical 
fabrication.
– Porosity/ AM materials available/ stress

• Raising the TRL of AM mirrors towards space qualification.

carolyn.atkins@stfc.ac.uk



Topology optimisation Lattice generation Structures in nature

Examples of three lightweighting strategies 

that have been investigated so far…

… there are many more to 

consider.


