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The role of copper in the energy transition 
and its availability 
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Thanks to its excellent conductivity and properties, 
copper plays a central role in the energy transition 

Conductivity Connectivity Strength Ductility Corrosion resistance Alloyability Electrochemistry 

• Generator 

• Transformer 

• Power cable 

• Modules 

• Power cable 

• Inverter 

• Automation and control 

• Demand flexibility 

• Smart devices 

• Heat pumps 

• Batteries 

• Cabling 

• Charging infrastructure  

• Electro-processing 

• Motor systems 

• Underground cable 

• Transformers 

• Batteries 

• Ocean grids 
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The future is electric - Expected net addition of copper 
by 2050: 22 Mtonnes 

Share of 

electricity 

in EU final 

energy 

Today 2050 

26% 

60-70% 

CO2 / kWhelectric 

Today 2050 
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New electromobility components need copper to 
operate efficiently, driving demand up 

Low voltage wiring 

Battery 
(copper foil, connectors) 

High voltage wiring 

Electric motor 
(stator windings and, in some 

cases, rotor) 

22 kg 
 

At least doubling the 
copper content per 
vehicle 

44 kg 
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There are sufficient mining and recycling copper 
reserves & resources worldwide to cope with growth 

Total resources 

5000 Mtonnes  

(250 years) 

Reserves 

830 Mtonnes  

(40 years) 

Annual production 

21 Mtonnes 

Deep sea deposits excluded 

Primary route: mining (~70% of demand) Secondary route: recycling (~30% of demand) 

400 Mtonnes available 

in the “urban mine” 

(20 years) 

Most of copper 

alloying elements can 

be recovered 

Identified resources 

2100 Mtonnes  

(100 years) 

Copper can be 

recycled repeatedly 

without downgrading 

M
e

e
ti
n

g
 f
u

tu
re

 c
o

p
p

e
r 

d
e

m
a

n
d

: 
h

tt
p

s:
//

su
st

ai
n

ab
le

co
p

p
er

.o
rg

/m
e

et
in

g-
fu

tu
re

-c
o

p
p

er
-d

e
m

an
d

/ 
T

h
e

 W
o
rl

d
 C

o
p

p
e

r 
F

a
c
tb

o
o

k
 

2
0

1
8

: 
 h

tt
p

s
:/

/w
w

w
.i
c
s
g

.o
rg

/i
n

d
e

x
.p

h
p

/c
o

m
p

o
n
e

n
t/
jd

o
w

n
lo

a
d

s
/f

in
is

h
/1

7
0

/2
8
7

6
 

D
y
n

a
m

ic
 A

n
a

ly
s
is

 o
f 

G
lo

b
a

l 
C

o
p

p
e

r 
F

lo
w

s
. 

h
tt

p
s:

//
p

u
b

s.
ac

s.
o

rg
/d

o
i/

1
0

.1
0

2
1

/e
s4

0
0

0
6

9
b

 
U

S 
G

eo
lo

gi
ca

l S
u

rv
ey

 (
U

SG
S)

, 2
0

1
9

: h
tt

p
s:

//
p

rd
-w

re
t.

s3
-u

s-
w

es
t-

2
.a

m
az

o
n

aw
s.

co
m

/a
ss

et
s/

p
al

la
d

iu
m

/p
ro

d
u

ct
io

n
/s

3
fs

-p
u

b
lic

/a
to

m
s/

fi
le

s/
m

cs
-2

0
1

9
-c

o
p

p
e.

p
d

f 

Landfills 

150 Mtonnes available 

in landfills (7 years) 

Estimated 110 to 330 megatonnes 

needed for the world energy transition 

https://sustainablecopper.org/meeting-future-copper-demand/
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https://www.icsg.org/index.php/component/jdownloads/finish/170/2876
https://pubs.acs.org/doi/10.1021/es400069b
https://prd-wret.s3-us-west-2.amazonaws.com/assets/palladium/production/s3fs-public/atoms/files/mcs-2019-coppe.pdf
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Fabricated copper rotors 
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Alloys – Cu vs CuAg 
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Portfolio 

Aurubis Specialities provides a wide range of copper segments from simple to 

complex designs 

Standard Dimensional Range 
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Recycling Casting Casting Plastic Deformation 

Production Process – Cu Parts 

Cu+ACP 

Electrolysis 
Ag 

Cold Reduction Cut to Length De-burring 

Casting Rolling Punching 

0,085kg/Piece 

0,553kg/Piece 
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Production Process – Squirrel Cage Assembly 

Lamination Stack Rotor x50 End Ring x2 

Bearings x2 Sets 

Assembly + 

Soldering 

Shaft 

Balancing 

Copper Mass:- 5,36kg  
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AC-Motors 

Aurubis Bars & Profiles provides constant product quality and cut to lengths 

Application segment: Power Consumption 

http://www.railway-technology.com/projects/finland/index.html#finland8
http://images.google.ch/imgres?imgurl=http://www.railway-technology.com/contractor_images/iec-holden/1-motor.jpg&imgrefurl=http://www.railway-technology.com/contractors/electrification/iec-holden/iec-holden1.html&h=400&w=413&sz=45&hl=de&start=77&um=1&tbnid=tVvC7myGOKYilM:&tbnh=121&tbnw=125&prev=/images?q=traction+motor&start=72&ndsp=18&um=1&hl=de&sa=N
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Cast copper rotors 
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Manufacturing capabilities 

Frame size: 30 – 225 

up to ~ 35 kg net  

copper weight 

Stack length: 416 mm 

Stack length: 350 mm 

Rotor diameter:  55 mm  Rotor diameter: 400 mm 
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Opened slot Closed slot 

Manufacturing capabilities 

Slot width: 0,76 mm 

LFe ≈ 200 mm 
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Production Process – Squirrel Cage Casting 

Lamination Stack or 

loose laminations 

Lamination 

stack on tool 
Cu-Pellets 

Bearings x2 Sets Shaft 
Machining + 

Balancing 

Casting 

mandrel 

Casted Rotor 

Casted Rotor 

1 

2 

Casting 
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Parallel filling of all slots 
No entrained air 
Perfect connection between slot 
and end ring 

 

Zero Porosity in slots and 
end rings 
 
New quality standard 

Higher conductivity 
Higher mechanical strength 
Higher process stability 

 

Breuckmann Laminar Squeeze Casting 
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Side A 

0 %  

Porosity 

Side B 

0 %  

Porosity 

CT Scan Results – Laminar Squeeze Casting (LSC) 
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Fabricated vs Cast 

Aspects to consider 

Slot Design 

Copper Volume in Slots 

Noise Development in Motor 

Production Cost >1000 units 

Production Cost <1000 units 

Electrical Performance 

Mechanical Strength 
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Thank you very much 
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