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Materials and Manufacturing 

(Linking Atoms and Money)
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20th July 1969 – Apollo landing 20th July 1903 – First Ford manufactured



What is learning? – Blooms Taxonomy
The Taxonomy of Educational Objectives, Part 1. Benjamin S. 
Bloom (Chapter 1) Longmans, London, 1956.



Why am I here?



Why am I here?
Background – BSc (Hons) Physics and Computing

➢  PhD: Structural biophysics

 Conformation of DNA molecule



Background

➢  Polymer science

Rapid drawing of PET 

  (coke bottles)



➢  Residual stress determination – NDT

 mainly metals (steel, nickel, titanium……)

 composites + polymers

 high value manufacturing

Previously based at Institut Laue Langevin in Grenoble, 
France.



Residual stress scanning using X-rays 
and neutrons

- The crystal lattice is like an ‘internal 
strain gauge’



Monochromator – beam delivery

Beam optics

Detector

Sample platform 

(x,y,z)



Example  - Development of breeding 
blankets for fusion reactors: 
ITER (fusion reactor) project. 

Plasma-facing (blanket) 
- Steel
- Low activation
- High fatigue load (thermal stress)
- RS important to understand

Laser welded assembly with integral cooling 
channels

[Welds for blanket modules: residual stress in a laser welded EUROFER 
assembly. D.J. Hughes, E. Koukovini-Platia and E.L. Heeley. Fus.Eng.Des. 
2014]



Lightweighting – materials and manufacturing
➢  Composite manufacturing – vehicle manufacturing projects

thermoplastic/thermoset composites

How can we join composites and multi-materials?



Front longitudinal – high speed crash 
performance





+





1939 Broadgate, Coventry



Population:

Grenoble : ≈ 500k

Coventry : ≈ 400k

Grenoble, Isere.



£ 63 million  / km

£ 71 million  / km

£ 41 million  / km





Innovating in Affordable
Light Rail

https://www.urban-transport-
magazine.com/en/vlr-very-light-rail-
a-new-concept-for-coventry/



Road milling (March 2023)



Slab alignment



Bedding layer



Rail placement



Asphalting



Finished article TRL 8



Final stage of research and development phase: June 2025
250 m full demonstrator open for public use



What is Manufacturing, what do we 
manufacture, what do we manufacture 
with, and what is the point? 
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