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▪ Tungsten is essential for the manufacturing of plasma facing 

and shielding components.

▪ Neutron irradiation degradation limits lifetime with limited 

experimental data in fusion conditions.

▪ Larger scale devices increase material demand.

1. Tungsten for Fusion Energy
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2. Benchmark Reactor Designs
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Candidate shielding materials:

  ITER-Grade W; tungsten carbide (WC);  

  tungsten boride (W2B)
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4. Component Consumption Rate

Higher install mass but lower 

replacement rate

▪ W2B Shielding 

▪ 157 tonnes/fpy maintenance need

▪ 3,300 tonnes per install

▪ ~9000 tonnes over 40 FPY 

lifetime

Lower install mass but higher 

replacement rate

▪ ITER-W Shielding

▪ 578 tonnes/fpy maintenance need

▪ 922 tonnes per install

▪ ~25,000 tonnes over 40 FPY 

lifetime
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▪ Reactor roll-out model based on N.J. 

Lopes Cardozo et al., 2015 market 

adoption model. 

▪ Adoption anticipated up to 3 TW (10% of 

global power supply).

▪ Supplied by a fleet of 1 GWe power 

plants.

▪ Based on current fission market 

penetration.
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Example Scenarios:

1. Stagnant current production levels:

 → Demand forecast to exceed supply in ~2050

2. Excluding Chinese and Russian supply

 → Demand forecast to exceed supply mid 2050s

3. Active involvement to increase western extraction

 → >400k tonnes per year increase needed by 2060

4 dpa service limit

6. Fusion Timeline Context: Key Challenges & Considerations
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~5-year minimum 
between investment 

decision and 
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Agreement with 
mining and fusion 

operators can ensure 
secured supply.

Market Prices

Large value added at 
component manufacture 
stage; raw material cost 

negligible.
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Development of efficient & 
novel materials to reduce 

consumption. Isotopic 
grading, W2B5, etc.
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7. Key Findings

• Tungsten demand for tokamaks estimated, accounting for upfront needs and component replacement:

ARIES-ST: ~25,000 tonnes (40 FPY, Pure W shield) 

EU-DEMO: ~9,000 tonnes (40 FPY, W2B shield)

• DEMO reactor roll-out tungsten demand peak of ~840k-1,200k tonnes per year.

Tungsten demand would be an order of magnitude 

greater than current supply (~78,000 tonnes per year)

• Tungsten supply chain investment required to facilitate fusion energy roll-out.
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Tungsten Components: 

First Wall, Central Column Shield, Divertors, Rear Blanket Shield
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