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Wiring is largely made by hand, a costly, time-

consuming and error-prone process

Q5D has robotic technology that automates 

manufacture, reducing cost and improving quality
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Q5D uses a 5-axis platform to add wire,

terminations, printed electronics,

insulation, surface mounted components to

an existing product
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The merging of mechanical 

and electrical design and 

manufacture

Multi-material 3D printing

Reduced Weight

Reduced Cost

Improved Quality

Improved Safety



FFF Head
Print Technology
Fused Filament Fabrication (FFF)

Single or dual material

Materials
ABS, PETG, Nylon, glass and carbon filled

Nozzle diameters
0.2, to 1.2mm

Speed
60mm/s

Fused Deposition Modelling
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Print complex 3D structures:

▪ Novel 5-axis additive manufacturing

▪ Can add structural to an existing part

▪ Can add electrical insulation

Comparison to conventional additive 
manufacturing:

▪ Add to existing components with complex 
shapes for over-moulding or adding bespoke
structural features

▪ The printed parts are stronger

▪ The surface finish is better

▪ The printing is quicker 

▪ Less waste



Printed Electronics

Digital deposition of the conductive material :

▪ Can create complex 3D circuitry

▪ Can over printing with polymer protects the 
tracks and provide insulation

▪ Creates lightweight and highly functional 
circuitry

▪ Combined with 5-axis FDM it can create fully 
three-dimensional printed circuits
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Embedded Filaments and wire

Printed electronics are ideal for short, low power, 

and complex circuits, they cannot be used for power 

circuitry or long tracks 

▪ Embedded filaments and wire can be added to 
complex three-dimensional structure

▪ Once embedded in a structure it is resistant to 
shock, wear, moisture and chemicals
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Laser Sintered Printed Electronics
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Single step, high-speed low-cost process 

that replaces conventional screen print and 

oven sintering processes

▪ Large curved panels or complex 3D structures

▪ Conductivities greater than 100 mΩ / □
▪ Tracks less than 3-10 µm thick

▪ Excellent adhesion (ISO Class 0 / ASTM Class 5B)

▪ Digital printing gives complete flexibility design

▪ High resolution laser patterning

▪ Replacing silver with copper



Software
Firmware: This is embedded in the tooling and embodies Q5D expertise in additive manufacturing and 

printed electronics. 

In-Process Validation: This software will check that the mounted part matches the CAD and is 

sufficiently within tolerance. 

Calibration: The machine will automatically calibrate itself before each job to ensure a sub 50 micron 

positional accuracy. 

CAD / CAM: Initially this will be Siemens NX software with routines written specifically for these 

manufacturing processes. Specifically there will be a full digital twin of the tool that can simulate the tool 

paths. 

It will also include full electromechanical design suite so that the design of the structure and the electrical 

systems are merged. The electro-mechanical design will incorporate electrical standards appropriate to the 

sector that tooling is being used. 

CAE: This includes techniques such as FEA, but will need to including the wiring as well as the structure. It 

will also incorporate include simulation of the additive manufacturing processes. 

8

The convergence
of mechanical and electrical 
design



Case Study – Airline seating

Q5D is working with the French aerospace company to 
automate addition of wiring to airline searing.

The wiring be cheaper, lighter and higher quality. It will also 
be bio-secure and have greater functionality

Q5D will take a composite panel
1) Add a layer of polymer
2) Embedded aerospace qualified wiring 
3) Add components, such as charging points and controls
4) Add terminations
5) Over print with polymer to protect and seal the wiring
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Project LiveWire: funded 
by the UK Government 


