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Outline

ØMaterials Science and Engineering

ØFuture directions for metals research

ØSustainability

ØComputational materials design and engineering



The central materials paradigm
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Quo Vadis Metalla?

ØNew alloys– eg high entropy alloys

ØNew metals for new processes – eg additive manufacturing

ØMetals for a sustainable planet

ØComputational materials design and engineering



Ashby,	Shercliff and	Cebon,	Materials:	Engineering	Science	Processing	and	Design,	Elsevier,	2014	



Which	metals	will	become	critical	in	which	countries	

and	when,	and	what	will	be	the	impact?



In	future	competition	for	land-use,	which	renewable	

materials	will	be	constrained	and	what	impact	will	

this	have?



Will	it	be	possible	to	create	a	closed	loop	materials	

system?



Would	we	be	better	off	with	fewer	materials?



Materials Design 
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Materials Design 

G.B.	Olsen,	Science,	227 (1997)	p1237
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Integrated Computational Materials Engineering

links composition with manufacturing process, the modelling of atomic 

interactions, the development of microstructure and the prediction of properties 

for the material and the component. 
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The Holy Grail of Materials Design



ICME in Practice

Ø Ferrium S35 – QuesTek (from design to flight in 10 years, savings of approximately $50m)

Ø Ferrium M54 – QuesTek (from design to flight in 7 years)

Ø Virtual Aluminum Castings – Ford (20% reduction in time and 7:1 return on investment)

Ø High strength 18K gold watch – Apple

Ø Anodizable Aluminium watch and phone - Apple



ICME Research Needs

ØDigital data infrastructure

ØMaterials informatics

ØModels which link across scales and processes

ØUncertainty quantification

ØSkilled workforce



ICME in the USA
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ICME in Europe and Asia
Ø 7th European Framework Project, RWTH Aachen & KTH

ØEuropean Horizon 2020 Centres of Excellence (x3), 

ØThermo-Calc Software, Sweden and Sente Software (JMatPro), UK

Ø Japan, National Centre for Materials Science (NIMS), Center for Materials 
Research by Information Integration

ØTohoku University, Center for Computational Materials Science 

ØBeijing Computational Science Research Center, Chinese Academy of 
Engineering Physics



ICME in Australia

National Australian Symposium on ICME, University of Melbourne, 19 February 2018

Plenary Speakers:  Professor Tresa Pollock, UC Santa Barbara 

Professor Dave McDowell, Georgia Tech

Google: UniMelb Hallmark  ICME 



Summary

Ø ICME will accelerate the insertion of new materials into products and systems.

Ø ICME will reduce the cost of materials and process development.

Ø ICME will transform materials research.

Ø ICME is a big opportunity but has many challenges….
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Integrated Computational Materials Engineering

links composition with manufacturing process, the modelling of atomic 

interactions, the development of microstructure and the prediction of properties 

for the material and the component. 


