
WHAT’S NEXT 

FOR ADDITIVE 

MANUFACTURING?

DR. BILLY WU
Dyson School of Design Engineering

Faculty of Engineering



WHAT DID YOU DO WITH

YOUR LAST PHONE?



WE UPDATE 

SOFTWARE…



50 MILLION TONNES
GLOBAL E-WASTE GENERATED PER 

YEAR

…BUT NOT

HARDWARE



E-WASTE: 

SOMEONE ELSE’S PROBLEM?



WHAT IF…

WE COULD 3D PRINT 

AN IPHONE?

CAN WE REUSE AND

RECONFIGURE MATTER?



BATTERY

ELECTRONICS

CASING

TOUCHSCREEN



WHERE ARE

WE IN 2016?
Variety of 3D printing 

techniques

Over-hyped 

consumer space

Slowly maturing 

industrial uses



3D PRINTING

TECHNIQUE

HYPE CYCLE



WHAT’S THE PROBLEM?

CAPABILITIES

TODAY
POTENTIAL



WHAT’S THE PROBLEM?

RESOLUTION TIME QUALITY MATERIALS



WILL IT

PRINT?

YES, JUST GIVE IT

A GOOD SQUEEZE



ADD MORE LASERS!

IF 3D PRINTING IS

JUST 1D3 PRINTING…



SOME ENGINEERING 

PROBLEMS WILL BE 

SOLVED WITH TIME…

BUT WHAT ABOUT

GAME CHANGERS?



HOW WILL WE GET TO A 3D PRINTED IPHONE?

Today



ELECTROPLATING



SENSORS
Let’s start controlling where wires 

go more finely…

CIRCUITS
Electroless copper plating for PCBs

SMART 3D PRINTING
Smart devices sense the 

environment around them



HENRY FORD

“YOU CAN HAVE IT ANY COLOUR

(AS LONG AS IT’S BLACK.)”



MULTIPLE MATERIALS



CAN WE 3D PRINT

A BATTERY?

Stainless 

steel

Electrodeposited 

zinc
2mm

20 μm

STAINLESS 

STEEL



. 

3D PRINTED BATTERY

3.5D PRINTING
Combining form and 

function



3.5D

PRINTING



FULLY ASSEMBLED 

ITEMS

TRUE CUSTOMISATION

2036



ELECTROCHEMICAL

3D PRINTING

LOCALISED

ELECTRODEPOSITION

SUBTRACTIVE

MULTI-MATERIAL



E-3D POTENTIAL:

ULTRAFINE

STRUCTURES

Hu and Yu, 2010



TECHNOLOGY

TRANSFORMATION

3D 

PRINTING

SMART 3D 

PRINTING

3.5D 

PRINTING

4D 

PRINTING



POTENTIAL
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