
HIGH PERFOMANCE PERMANENT

MAGNETS FROM RARE EARTH
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PROJECT LABFAB-ITR

✓ CODEMIG has been developing a project in order to
enable the first LabFab (laboratory and small scale
plant) of rare earth magnets (LabFabITR) in Brazil.

✓ The LabFabITR project focuses on technological
development along the entire production chain,
highlighting the stages in which the alloys and
magnets are manufactured.
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To develop the value chain of rare earth reserves
(downstream and upstream) in the state of Minas
Gerais.

To focus on development of new magnetic alloys,
processes, equipment and instrumentation,
supporting the applications for Brazilian market
demand.

To form specialized human resources on production of
innovative solutions for the LabFabITR and for
application developers of alloys and magnets.

To support companies dedicated to solution
development with rare earth permanent magnets
providing prototypes and small series production.

GOALS



FIRST  STEP
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✓ Detailed engineering for
LabFabITR implementation;
consolidation of manufacturing
technologies; evaluation of market
demands and strategic supply in
small series;

✓ Setup technological partnerships

✓ Modeling of a First Competitive
Large-Scale Industrial Plant of rare
earth permanent magnets Minas
Gerais State.



OPERATION MODEL
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✓ The LabFabITR concept has the main objective to create an ecosystem that
integrates facilities for Manufacturing, Research and Development of rare earth
alloys and magnets..

✓ The factory will offer different services for the development of new products that
can range from a prototypes to production in small batches.

✓ The laboratory is designed to attend different research groups from several
universities specialized in rare earth applications. These groups will form a
technological pool that will select and prioritize projects to be developed in the
Lab.



BUSINESS MODEL
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✓ It is not focused on selling magnets or alloys;

✓ The model is focused on providing alloys or magnets at cost for
the development of products and sharing of economic benefits;

✓ Technical and scientific assistance and co-development for the
applications with regard to the customization of alloys and
magnets;

✓ Guarantee of supply in volume, price, reproducibility and
reliability;



INTERNATIONAL MARKET
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Source: ROSKILL report, WEG, ANFAVEA, ABVE, MDIC, NEII, CONSTANTINIDES.

Applications:

 Wind turbines;
 Industrial electric motors;
 Elevators electric motors
 Motors for conventional cars
 Motors for electric cars

Other applications:

 Loudspeakers;
 Magnetic separation equipments;
 Electric Bicicles;
 Generators;
 Transmission and braking by 

magnetic hysteresis;
 Magnetic Resonance Equipment;
 Air Conditioning Equipment.

145 thousand tonnes
NdFeB magnets

in 2016

200 thousand tonnes
NdFeB magnets

in 2020

CAGR: aprox. 8%



BRAZILIAN MARKET
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Source: Brazilian Internal Revenue Services, ROSKILL report, WEG, ANFAVEA, ABVE, MDIC, NEII, CONSTANTINIDES.

2016: 
1.200 tonnes

NdFeB magnets

Imported: 
~ 400 tonnes

NdFeB

Boarded: 
~ 800 tonnes

NdFeB

Potential in 2020: 
1.900 tonnes

NdFeB magnets

6%
9%

8%

Applications:

 Wind turbines;
 Industrial electric motors;
 Elevators electric motors
 Motors for conventional cars
 Motors for electric cars



SELECTED MAGNETS TYPES AND MARKETS
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Magnets Type
Criteria analyzed:
• Potential market
• Raw material supply
• Costs
• Magnetic properties
• Applicability
• Process flexibility
• Opportunities

Magnets application
Criteria analyzed:
• Current and 

potential market -
Brazil and World

• Future of technology
• Public incentive 

policies
• Key Partners
• Product flexibility



Area

LOCATION
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Lagoa Santa - MG

Area: 9,645 m2

Main distances:
Belo Horizonte - 41 km
Rio de Janeiro - 485 km
São Paulo - 620 km
Brasilia - 731 km
International Airport - 14.9 km



PRODUCTION PROCESS
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Coating

Machining

Sintering e 
Heat Treatment

Comminution -
Autogenous Griding

Roughly
Breaking

Decrepitation by
H2

Alloy
manufacturing -

Strip Casting

Electrolytic
Reduction-

Didymium Oxide 
Reduction

Compaction and
Orientation of the

magnetic domains under
magnetic field

Magnetization

Packging



PROJECT EVOLUTION
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Raw material availability

Analysis of national and 
international market

Types of magnets and 
market to be developed

Productive Processes 
and Equipment

Fevereiro 
2016

LabfabITR
Conceptual Model Architecture and

Engineering Project

1

2

3

5
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Locational and
environmental study

4

6

Business Plan

10

Institutional
Modeling

7

Economic viability

8
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Phase 0:
implementation

SCHEDULE

8.050
16.10

23.0
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74.40
83.70

93.0

Ano 0 Ano 1 Ano 2 Ano 3 Ano 4 Ano 5 Ano 6 Ano 7 Ano 8 Ano 9 Ano 10

Phase 1:
Installed capacity

23 ton/year

Phase 2:
Installed capacity

38 ton/year

• Focus on current
Brazilian market

• Technological
development of
permanent magnets

• Promote the
nationalization of
motors and sensors

• Acquire process
know-how

• Nationalization Wind 
turbine components

• Especifc Project fot
off shore Wind 
turbine

• Market induction for high 
value-added magnets
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Phase 3:
Installed capacity

62 ton/year

Phase 4:
Installed capacity

93 ton/year

Electric industrial 
motors

Motors and
sensors for 

conventional
cars

Electric motors

Wind turbine

Motors for 
electric cars

New technologies

Year 0         Year 1        Year 2        Year 3         Year 4       Year 5         Year 6        Year 7        Year 8         Year 9       Year 10



FINEP / BNDES  public joint bid to finance 
business plans for MINERAL INNOVATION
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LabFabITR
Implementation and Operation of Laboratory-

Factory of Rare Earth Alloys and Magnets



BUSINESS PLAN APPLIED
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Thematic area:

Area 1: Future Carriers Minerals: Cobalt, Graphite, Lithium, Platinum Group Metals,
Molybdenum, Niobium, Silicon (Solar Grade), Thallium, Tantalum, Rare Earth, Titanium
and Vanadium - mainly high performance materials, alloys and their applications.

Projects Budget

Project 1
LabFabITR: Implementation and

Operation MUS$ 45

Project 2 Didymio electrolytic reduction : Scale up MUS$ 3.5

Project 3
Development of high performance 

magnet manufacturing technologies
MUS$ 6

Total budget: MUS$ 54.5
Time to execute: 5 years
Start: 2017 (second half)



MARKET PARTNERSHIPS
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 Letters of Intent to Support, Purchase and Test Magnets
WEG MOTORES (BRAZIL)
LESS COMMON METALS (UNITED KINGDOM)
NDFEB CORPORATION (JAPAN)

 Letters of Intent to: test of magnets and product development
BRATS FILTROS SINTERIZADOS E PÓS METÁLICOS (BRAZIL)
SIEMENS BRAZIL
WHIRLPOOL S.A. (EMBRACO – BRAZIL)

 Letter of interest to the project:
ThyssenKrupp (BRAZIL)
INNOVATION METALS (CANADA) 



Thank You Very Much!


