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Metalor Technologies |In Short, who we are

A global leader in precious metals 

Precision technology provider 

with key competences in 

chemistry, metallurgy and 

materials processing

Trusted partner serving  the 

top market leaders in each of 

our 3 business segments

12
Production and R&D 

sites globally
>5’000

Customers globally

>1,500 
Employees, 

39 nationalities

7
Precious Metals :

Gold, Platinum,
Palladium, Silver, 

Rhodium, 
Ruthenium, Iridium

3
Business Groups

US$ 2.6 Billion
Lease lines  with over 

15 major banks

>165 
Years of expertise in 

precious materials

"
"



Metalor Technologies |Business structure & markets

 PM salts and electrolytes
 PM flakes and powders

For electroplating, conductive 
inks & photovoltaic applications

 Silver based strips and wires
 Rivets & tips
 Assemblies

For breakers, contactors, 
relays, switches, fuses and 
sensors

 Evaluation & refining services
 Bullion & investment products
 Fine metals, alloys & 

chemicals

For industrial and financial 
markets

METALOR GROUP

Hedging and financing 
solutions

 24h / 5 days a week trading
 More than 250 MUSD cash
 Tailor-made solutions

Trading desks in CH, US, HK & 
China



Metalor Technologies |Our global network, sustainably located

Evaluation centers

Production



Metalor Technologies |Precious Metals…

A precious metal is a rare, naturally occurring 
metallic chemical element of high economic 
value and unique properties

"

"

Gold

Silver

Platinum

Palladium

Rhodium

Metals 
Processed 
at Metalor

%

Other 
Platinum 

Group 
Metals

Silver

Gold

Osmium

Platinum

Mass 
Fraction 

in earth 

crust
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Metalor Technologies |Group key figures

Metalor Group Net Sales (2020, in K CHF)

93’636Americas

Europe

Asia 

TOTAL

156’801

83’584

334’021

Americas
28%

Europe
47%

Asia
25%

Net 
Sales
2020

Refining
51%

Advanced
Coatings

26%

Electrotechnics
23%

Business    
Group Share

2020



SUSTAINABLE SUPPLY CHAIN



Power DistributionMetalor Technologies |Compliant Business Practices

London Bullion 
Market Association 
Good Delivery 

Member & Referee

London Platinum and 
Palladium Market
Good Delivery

Member & Referee

Responsible Jewellery
Council
RJC CoP CoC Certified

FINMA
Swiss Financial Market 
Supervisory Authority

UN Global Compact
Member

OECD
Cooperation

Better Gold Initiative
Founding Member

Responsible Products and 
Services
"

"

Metalor Supply Chain Due Diligence 
Policy

Strict Internal Customer 
Management Processes (KYC)

RoHS
Compliant

REACH
Compliant

GDPR
Compliant

Products and Services compliance

Dodd-Frank Act 
(Conflict Minerals)
Compliant



ELECTROTECHNICS BUSINESS GROUP



 Products:

 Wires and Rivets

 Cladded-strips, Micro-profiles

 Brazing materials/joining technologies

 Materials:

 Cadmium-free materials (except at Heesung JV) , AgSnO2In2O3, AgNi, (no AgW, AgCW, AgC)

 Processes:

 Casting, Internal oxidation, high precision multiple cladding, automated rivet manufacturing and sorting

 Applications:

 Switches and relays

 End-markets:

 focus on automotive and electronic, aerospace, medical. Not in MHV (except brazing materials), mainly in LV low intensity 

 Footprint: 

 Mainly in North East Asia (Japan, South Korea, Taiwan, China)

Tanaka Kikinzoku (Gold & Silver) | Products, applications, end-markets

Tomioka Plant

(casting, rivets)

Iwate Plant 

(clad

materials)

Complementary to Metalor ET



Power DistributionMetalor Technologies |Electrotechnics Business Group

Power 
Distribution

Process 
Control

Automotive, 
Aeronautics 

& train

Domestic 
Appliances

Major Products

The Metalor Electrotechnics products are the heart of the 
electrical switchgear devices. 

Leader on his market, Metalor manufactures an extensive 
range of products including powders, wires, strips, multi-
stripes, rivets, tips, and contact assemblies. 

Silver is at the center point of the Electrotechnics products, 
while in some specific applications palladium, platinum and 
gold are also used. 

With a large range of processes and equipment, Metalor 
offers optimized manufacturing solutions with highly 
automated process.

Rivets & tips
Silver based 

strips and wires

End Markets

Assemblies

Applications

 Circuit Breaker
 Switches
 Fuses
 Thermostats

Safety

 Relays
 Contactors
 Push ButtonsControl

 Slip Rings
 Sensors

Monitoring

 Low-med Voltage
 1 to 100 000 AmpsOperating 

range



China (2014)
Land size : 28 000 m2

Production size : 10 000 m2
Office and Lab size : 5 000 m2

Powder mixing / Extrusion

Die Compaction (Bi-layer)

Stamping

Manual Assemblies

Auto Assemblies

Rivets/Rivet assemblies

Microprofiles/Xlay

Mexico (2018)
Land size :20 000 m2

Production size :10 000 m2
Office and Lab size : 1200 m2

Powder mixing

Extrusion / Die 

Compaction

Infiltration/Brazing

Stamping

Manual Assemblies

Rivets

Plating

France (1963)
Land size : 42 000 m2

Production size : 12 000 m2
Office and Lab size : 2 000 m2

Powder mixing /Extrusion

Die Compaction

Infiltration/Brazing

Stamping

Auto Assemblies

Rivets

Multistripes

Microprofiles/Xlay

400t of silver400t of silver

220 mio. 

Assemblies

200 mio. Tips

140 mio. Rivets

24t of Strips

Electrotechnics| Footprint



Low voltage Breakers and Contactors are 
predominant (84%)

Complementary to Tanaka (Relays and Switches)

34%

50%

4% 3%
3%

3%

2% 1%

Contactor

Breakers

Fuse

MHV Contactor
Breaker
Motor Starter

Relay

Switch

Sliding contact

5%

Electrotechnics| Sales XPM segmentation

By End application By Material

AgSnO2, AgC and AgCW are predominant (80%)
Complementary to Tanaka (where AgC and 

AgCW are marginal)

35%

32%

13%

6%

3%
2% 8%

AgSnO2

AgC

AgCW

AgNi

AgCu

AgCNi

Others (Ag, Cu, CuAg, very pm, CuC,
CuCr, AgCdO, CuSnO2, AgFeRe, CuW,
AgZnO)

45
%



Wires & Strips

Rivets & Tips

Assemblies

Raw material

Extrusion

Casting (Ag or doped Ag), 10% Powder metallurgy, 90%

Xlays / Multistrips

AgSnO2

AgNi

AgC

AgW –C 

AgWCC – AgC

- AgNi

AgW

AgWC

Billet compaction Die compaction

Sintering
Recompaction

Infiltration 
Soldering

Billet casting

Version: 1.1

Electrotechnics| PRODUCTION FLOW CHART 



A large range of materials for Low and Medium Voltage applications

Electrotechnics| Materials



Version: 3,1

Electrical tests laboratory



Overview

2,5 MVA transformer

Assigned voltage 3x400V – 50Hz

Tests according IEC 60947-4-1

3 Temperature rises test benches

Up to 700A

4 electrical durability test benches

Rated current up to 500A

Making tests up to 3kA 

Making/Breaking tests up to 3kA  

2 storey building, 300m²  

Based in Courville, France       
since 2004

Dedicated to contactors



Temperature rises test benches

Up to 50A

3 positions

Up to 400A

3 positions

Up to 700A

3 positions

3 benches



Temperature rises test benches

Performed Measurements

Temperature rises on terminals

Temperature rises on moving contacts

Voltage drops and contact resistances



Electrical durability test benches

4 benches, AC1-AC3-AC4 tests

Opening current Closing current Opening
voltage

Closing
voltage

Cos
Phi

AC1 Depends on
device

Depends on
device

1 1 1

AC3 1 x In 6 x In 0.16666
6

1 0.35

AC4 6 x In 6 x In 1 x V 1x V 0.35



Electrical durability test benches

4 benches, AC1-AC3-AC4 tests

AC3 – AC4

Up to 40A

10 positions

AC3 – AC4

Up to 250A

12 positions

AC3 – AC4

Up to 500A

12 positions

AC1

Up to 1000A

12 positions



Electrical durability test benches

Analysis carried out during tests

Thermal camera controls

Temperature rises tests

Contacts erosion evolution by 
weighing

Causes of failure – optical analysis



Making / breaking tests possibilities

Making current up to 3kA

Breaking current up to 3kA

Currents measurement

Supply and arc voltages measurement

Arc voltage analysis

Electrical durability test benches



Expertise and advices

Influence of contact materials

Influence of carrier material

Impact of contacts geometry

Impact of brazing process, brazing alloy

Importance of contactors design

15 years experience in contactors testing

improved Metalor knowledge



Expertise and advices : examples

0

200000

400000

600000

800000

1000000

1200000

1400000

1600000

1800000

2000000

Fixed Cu Zn15 Fixed Cu A1
H14

Fixed Cu Zn15 Fixed Cu A1
H14

Fixed Cu Zn15 Fixed Cu A1
H14

Fixed Cu Zn15 Fixed Cu A1
H14

Fixed Cu Zn15 Fixed Cu A1
H14

Bridge Cu A1 H14 1mm Bridge Cu A1 H14 1,2mm Bridge Cu A1 H14 1,5mm Bridge Co-cladded Cu Fe
1,2mm

Bridge Cu Zn15 1mm

Durability AC3 Min, mean and max results - Ie=37A - Electrical switching frequency = 1000c/h

Contact material = 

AgSnO2 EMB14

(14% oxides – 2% dopant)

St Malo ICEC2008



Expertise and advices : examples

Guideline for contactors

Newport Holm2013

18,5kW contactors (~40A)



Expertise and advices : examples

Moving Contact material

= AgW 50/50

Dresden ICEC2014



Expertise and advices : examples

Silver reduction

Edinburgh ICEC2016

0

0.1

0.2

0.3

0.4

0.5

0.6

KM1 KM2 KM3 KM4 KM5 KM6 KM7 KM8 KM9 KM10 KM11 KM12

Silver plated copper Copper Brass CuZn15

M
ill

io
ns AC3-140A/400V on a 460A contactor

404867 cycles 466302 cycles 422549 cycles 

Pure copper
Brass UZ15

Silver plated

copper

In this case: 200 k contactors, meaning 1,2 million carriers 

So… a saving of 144 kg of silver!



Metalor can support you in your projects

To ban unsafe
materials

To develop
new 

contactors

To optimize
existing
device

(Performance-
cost saving)

Lab at your
disposal for 

other projects

Collaborative projects



Technical papers at conferences

IEEE HOLM 2013, Newport, RI, USA

Design guideline of contactors, optimal use of 
assembled contacts

IEEE HOLM 2014, New Orleans, LA, USA

Reduction of AgSnO2 contact resistance                by 
changing the brazing method and     corresponding 
improvement of an 18.5kW contactor

ICEC 2016, Edinburgh, UK

Reduction of the silver quantity required
for contactors power contacts 



Projects for the lab

METATEC

• switching machine for material ranking

High speed 
camera

• For arcs studies

Profiler

• For surface damages studies



For more information, 

please contact METALOR 

team on our Web site: 

www.metalor.com



THANK YOU

Metalor Technologies |Electrotechnics Business Group


