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Three technical successes...
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Intellectual property

« intangible creations of the human intellect”;
copyrights, patents, trade secrets...

Team work with IP professionals, such as a patent agent
or an IP lawyer:

» |P identification and filing
« Strategy development to protect and enforce IP

« Strategy development to maximize IP value
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Mechanical part with a nanostructured tio2-cr20:.
ceramic coating and method for depositing a
nanostructured tio2-cr203 ceramic coating on a
substrate, CA2851939C
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Bi-layer iron coating of lightweight
metallic substrate, GB2541610B
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Publications,
Technical reports
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Prototyping

« Complex shapes
 Large parts
8 < Productivity
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Quality

Activities and tasks needed to maintain a desired level of excellence

’ » Definition of specifications and work instructions (including EH&S)

|dentification of key parameters.

ISO 9001

» Definition of parameter ranges of acceptability.
ISO 17025

* Quality control
» What process parameters do we need to monitor and how do we do it?

* Inspections / coating characterisation —*Technical standards (ASTM...)

« Non conformances and root cause analysis (including EH&S)
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Process Optimisation

 Improving coating properties

 Minimizing costs / Maximizing throughput
« Automation
* Increase powder feedrate and process speed

» Broaden specifications
* Continuous identification of bottlenecks

Estimated time to add a 1 mm thick coating on a brake
pad running surface of 1500 cm? (600g per side):
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Cold Spray, 20g/min 60 min

Cold Spray, 100g/min 12 min
Arc spray, 300 g/min 4 min



HAVE YOU FAILED TO REPRODUCE

Production scale-up L e

Most scientists have experienced failure to reproduce results.

® Someone else’'s @ My own

Reproducibility and productivity are key
« Manufacturing traveler/Inspection and test plan

« Continuous improvement

» Refine process specs over time via feedback loops
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Baker M., Penny D., Is there a reproducibility crisis,
Nature, vol 533(7604), may 2016, 452-454
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Supply chain

Machine shop

 Subcontract or produce in-house

* Incremental change easier than
disruptive technology

Integrator

« Some fields more difficult to enter
than others...

Equipment
manufacturer
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Technological Transfer

 Process adjustements
* Process qualification at the new facility

* Operational training — close relationships needed
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