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December	17th,	1903,	The	Wright	brothers	 ConstrucDon	material:	giant	spruce	wood	
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September	30th,	1968,	the	first	747	
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Latest	Commercial	AircraY	Composi:on





AircraY	Fuselage	Manufacturing
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Avionics	

New	gen	seats	

Propulsion	

Fuel	

Mul:func:onal		
Smart	Skin	

The	New	AircraY

Supersonic	
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Two-dimensional	material	nanophotonics	
Fengnian	Xia	et	al,	Nature	Photonics,	8,	899	(2014)	

2D materials development 
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…designing	electrical,	magneDc,	piezoelectric	and	opDcal	
funcDonaliDes.	



2D materials engineering 
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How	‘magic	angle’	graphene	is	s:rring	up	physics	
Nature	565,	15-18	(2019)	



Liu	Group,	Nanyang	Technological	University,	Singapore	

2D materials processing 
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Textronic temperature sensors 

Pressure sensors 

Małgorzata	Jakubowska	
Warsaw	University	of	Technology	
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	 Pressure	and	temperature	sensors	with		

2D	material	integra:on	for	textronic	applica:ons	



2D	material	assembly	for	pulse	and	EEG	sensing	

Małgorzata	Jakubowska	
Warsaw	University	of	Technology	

	

School	of	Aerospace,	Transport	
and	Manufacturing	
	



	

School	of	Aerospace,	Transport	
and	Manufacturing	
	

MiniaturisaDon	process	

FuncDonal	components	

Smart	Skins	

Load-bearing	components	

Advances	in	display	and	microelectronics		



Construction: Coatings  
(fire, moisture and sound) 
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By	 adding	 polymer	 microfibres,	
Nanyang	Technological	University	
researchers	 created	 a	 concrete	
that	 can	 flex	 and	 bend	 under	
tension.	

Fibre-reinforced	 bendable	
concrete	 developed	 by	
University	 of	 Michigan	
scienDsts.	

Construction:  
new load bearing structures 



Mul:func:onal	nanocomposites	
Smart	structures:	strain	self-sensing,	property	tailoring	
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Nezhad and Thakur, Polymers. 2018, 10(10), 1106	
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Enabling	self-sensing	as	well	as	toughening	
•  Lo]ian	et	al.,	J	ACS	Omega,	2018,	3	(8)	
•  An	et	al.,	J	Mat.	Today	Chem,	2019,	14	
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Funding	from	EPSRC	by	Research	Areas	
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Materials	Engineering	£65M	
Composite	Materials	£45M	
Photonic	Materials	£76M	
Polymer	Materials	£52M	
Graphene	£29M	
Materials	for	Energy	£59M	
Biomaterials	£69M	
Func:onal	Materials	£59M	

£	5.4b	

£	0.5b	



NATURAL	FIBRES	
HEMP	



Back to Wooden Aeroplanes? 



…and Cars? 



MUNICIPAL			WASTE	

MATERIALS						ENERGY						STRUCTURES	

Sustainable	Advanced	Manufacturing	
Circular	Materials	Manufacturing		
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	 The	largest	copper	producer	in	Europe		

(the	second	largest	in	the	world)	and	the	largest	copper	recycler	worldwide	
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